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Preface 
 

The Commonwealth of Virginia spends more than $900 million annually on 
information technology (IT).  A considerable amount of this expenditure is for the de-
velopment of major IT systems. Development of these systems has been relatively de-
centralized, with most planning and design occurring at the agency level. In Novem-
ber 2000, the Joint Legislative Audit and Review Commission (JLARC) directed staff 
to conduct a review of IT systems development and procurement by State agencies. 
The review was directed as a result of concerns about recent problems with the devel-
opment and procurement of IT systems and the apparent waste of State funds on sys-
tems never completed or deployed. 

 
The study found that the State’s experience with the development of infor-

mation systems has been mixed in recent years.  Some major IT projects have been 
well planned and managed and have substantially enhanced agency performance.  
However, some projects have been much less successful. In some cases, substantial 
amounts of State funds have been expended on projects that have been terminated or 
have met few of their goals. 

 
Three major factors contribute to the development and deployment of IT 

systems that further an agency’s mission in a cost-effective manner. They include de-
velopment of a business case prior to proceeding with a major project, appropriate in-
volvement of executive leadership, and a properly managed development process. In 
addition, this review discusses nine major management elements that are critical to 
the effective development of IT systems projects.  The presence of effective leadership 
and these nine management elements has been mixed.     

 
The study suggests the need for a greater central role in systems develop-

ment. With greater central oversight and support, there can be substantial savings in 
the procurement of information systems, a higher project success rate, and a de-
creased need for agencies to hire outside consultants. 

 
The study contains 17 recommendations to improve the information sys-

tems development process. These include the establishment of an IT Investment 
Board to set priorities and a full-time chief information officer to lead the develop-
ment and planning of IT systems.  The report also recommends a new project over-
sight and approval process, a new funding mechanism for major IT projects, estab-
lishment of a project management office, and an improved strategic planning process.  
Most of these recommendations have been incorporated into legislation that has been 
introduced in the 2003 General Assembly session.    

 
On behalf of the Commission staff, I would like to express our appreciation 

for the cooperation and assistance provided by the Secretary of Technology, the De-
partment of Technology Planning, and the agencies which provided information for 
the case studies in this report.    

 
 

Philip A. Leone 
Director 

February 6, 2003 
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JLARC Report Summary
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  he Commonwealth of Virginia 

spends more than $900 million annually 
on information technology.  A consider-
able amount of this expenditure is for 
the development and maintenance of 
major information systems.  These sys-
tems, which can cost tens of millions of 
dollars, are used to provide better ac-
cess to information, improve business 
processes, or provide more convenient 
services to citizens.  Systems develop-
ment in Virginia has been relatively de-
centralized, with most planning, design, 
and development occurring at the 
agency level.  Most of the major sys-
tems development efforts have involved 
private sector assistance, although 
some systems have been built in-house 
by agencies. 

 
 
 
 
In November 2000, the Joint Leg-

islative Audit and Review Commission 
(JLARC) directed staff to conduct a re-
view of information technology (IT) sys-
tems development and procurement by 
State agencies.  The review was di-
rected as a result of concerns about re-
cent problems with the procurement and 
development of automated systems.  
There was also concern about the ap-
parent waste of State funds on systems 
never completed or deployed.  The fo-
cus of this study has been to address 
why agencies experience systems de-
velopment and procurement problems, 
and what practices and requirements 
can be instituted to increase the rate of 
success.  

The primary research activity for 
this study was a detailed review of 15 
major information system projects in 
seven of the nine secretariats.  The pro-
jects selected for review included pro-
jects that have been successfully com-
pleted in recent years, projects that are 
still ongoing, and projects that have 
been recently cancelled.  The review 
included interviews with members of 
project management teams and agency 
executives.  It also involved a review of 
documents associated with the projects, 
including planning documents, requests 
for proposals, workplans, and inde-
pendent verification and validation re-
ports.  The research and analysis in-
volved the identification of elements that 
are keys to successful systems devel-
opment and embody concepts that are 
widely accepted in the information tech-
nology industry.  The analysis of these 
projects consisted of an assessment of 
whether those elements were present.  

The study found that the State’s 
experience with the development of in-
formation systems has been mixed in 
recent years.  Some major information 
technology projects have been well 
planned and managed and have sub-
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stantially enhanced agency perform-
ance.  However, some projects have 
been much less successful.  In some 
cases, substantial amounts of State 
funds have been expended on projects 
that have been terminated or have met 
few of their goals.  For the projects re-
viewed, the State has wasted at least 
$75 million on failed development efforts 
and has incurred an additional $28 mil-
lion in cost overruns.  

Three important steps contribute to 
the development and deployment of IT 
systems that further an agency’s mis-
sion in a cost-effective manner.  First, 
development of a business case prior to 
proceeding with a major project can en-
sure that a proposed system is an ap-
propriate means of addressing business 
needs.  Second, appropriate involve-
ment of executive leadership is neces-
sary to ensure that needed resources 
are consistently available for the devel-
opment and deployment of IT systems.  
Third, the systems development process 
itself must be properly managed.   

Based on the review, there are 
nine major elements that are critical to 
the management of IT systems projects.  
Despite the high cost of many systems 
projects, agencies generally fail to ar-
ticulate an adequate business case for 
proposed new systems.  The presence 
of effective leadership and the nine 
management elements has been mixed.  
Projects in which appropriate leadership 
and the management elements have 
been mostly present tend to be success-
ful.  Conversely, projects in which they 
are mostly absent are more likely to end 
in failure. Projects involving multiple 
agencies present additional unique chal-
lenges.   

The failure to develop an adequate 
business case, inappropriate leadership, 
the inconsistent presence of the nine 
project management elements, and the 
challenges associated with developing 
multi-agency systems suggest the need 
for a greater central role in systems de-
velopment.  This study shows that a 
number of agencies have the experi-

ence, capability, and knowledge to suc-
cessfully develop major information sys-
tems, but that many other agencies do 
not.  Unless the State plays a greater 
role in providing oversight and support, 
agencies without this capability and ex-
perience may continue to waste millions 
of tax dollars in the development of in-
formation systems that do not fully meet 
agency needs.  With stronger central 
support, there can be substantial sav-
ings in the procurement of information 
systems through better project man-
agement, a higher project success rate, 
and a decreased need for agencies to 
hire outside consultants. 

While the current Secretary of 
Technology has recently taken some 
positive steps that may improve the in-
formation systems development proc-
ess, the existing organizational struc-
tures and processes need to be ex-
panded.  The State needs to establish 
an Information Technology Investment 
Board to set strategic priorities and a 
full-time Chief Information Officer to lead 
the development and planning of infor-
mation systems.  In addition, a more ef-
fective approval and oversight process 
needs to be established to ensure that 
the appropriate projects are being initi-
ated and that the systems development 
process is adequate.  Along with in-
creased oversight, a new funding mech-
anism needs to be established to help 
pay for major statewide or general fund 
agency projects.  The Department of 
Technology Planning also needs to de-
velop stronger expertise in information 
systems development and provide in-
creased support to agencies that need 
assistance with development.  Finally, 
the strategic planning process needs to 
be improved to ensure that agency and 
statewide business needs are consid-
ered, and that technology projects which 
meet those needs are identified and ap-
propriately prioritized. 

Improving the systems develop-
ment process will require more than the 
identification of problems and the estab-
lishment of the structures and process 
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recommended in this report.  Many of 
the problems identified in this review 
have been identified in previous reports 
by JLARC, the Auditor of Public Ac-
counts, consultants retained by the 
State, and internal auditors within agen-
cies.  However, many of these problems 
continue to remain unaddressed.  Sig-
nificantly improving the systems devel-
opment process will require the strong 
commitment of persons in responsible 
positions to make the proposed new 
process work.  

Adequate Business Case Is Not 
Developed for Most Projects 
Despite the large amount of funds in-
vested in major information systems, 
State agencies do a poor job of develop-
ing the business case for such systems.  
The business case articulates the need 
for an information system as well as the 
appropriate means for solving an identi-
fied business need.  The development 
of the business case is primarily in-
tended to determine whether the devel-
opment of a proposed system is justified 
based on its projected expense and 
benefits to the State.  Most multi-million 
dollar projects have proceeded in Vir-
ginia without full development of the 
business case.   

Executive Leadership Is Not Always 
Supportive of Project Success 

The extent to which appropriate 
leadership is exercised can significantly 
affect the success or failure of an infor-
mation systems project.  Project leader-
ship differs from management or over-
sight in that a leader supports but does 
not direct or oversee a project.  A leader 
often has responsibility for addressing 
external factors that may facilitate or im-
pede a project.  In addition, a leader’s 
role is to ensure financial and personnel 
resources are in place, and to lead the 
agency through the cultural changes 
that accompany major systems devel-
opment projects.  Some of the projects 
reviewed provide examples of how ef-
fective leadership can assist a project, 

while other projects indicate how inef-
fective leadership may hinder the suc-
cess of a project.  

Nine Elements Impact 
Project Success 

A review of the State’s recent ex-
perience with information systems de-
velopment reveals that nine elements 
are critical to the success of major in-
formation systems projects.  These ele-
ments relate to the various phases in a 
project’s development, from the plan-
ning stage, through procurement, and 
finally project management and over-
sight.  They include the following:  (1) 
identification of functional needs and 
system requirements, (2) proven techni-
cal feasibility, (3) organizational and 
business process analysis, (4) adequate 
vendor and product evaluation and se-
lection, (5) a strong legal contract, (6) 
effective project management, (7) in-
volvement of end-users, (8) effective 
project oversight and control, and (9) 
reliable funding.    

The first three elements involve 
the planning phase of a project.  One of 
the first steps in the process is to iden-
tify the functional needs that should be 
addressed and the appropriate technol-
ogy solutions to address them.  Identifi-
cation of system requirements involves 
identifying and specifying the functions 
that an IT solution must perform, along 
with the hardware and network infra-
structure that will be required for the 
system to operate effectively.  Another 
important element during the planning 
phase is assessing whether a proposed 
project has proven technical feasibility.  
Developing a project using unproven 
technology involves substantially greater 
risk of failure than a project that uses 
proven technology.  A final key element 
during the planning phase is analyzing 
an agency’s organizational structure and 
business processes.  This involves ex-
amining whether there are organiza-
tional or business process changes that 
need to be made for a project to suc-
ceed as well as identifying the degree 
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and type of change required.  Business 
process reengineering also needs to 
occur during development to minimize 
the need for customization or modifica-
tion of the software product being im-
plemented.   

The next two elements involve the 
procurement phase of those projects in 
which private sector assistance is being 
sought.  The proper evaluation and se-
lection of vendors and products involves 
the use of a competitive and unbiased 
procurement process, a full evaluation 
of vendors and their proposals, and 
consideration of all options, including 
the options of not proceeding with pro-
curement or of building a system in-
house.  Another critical element of the 
procurement process is a strong con-
tract.  Strong contracts clearly specify 
project deliverables, link payments to 
deliverables, and provide for phased or 
modular development.      

The next three elements that are 
important to project success are effec-
tive project management, end-user par-
ticipation, and oversight.  These three 
elements are key factors during actual 
project development.  Effective project 
management usually involves estab-
lishment of a strong project manage-
ment structure that includes an experi-
enced project management team.  
Strong project management also in-
cludes effective technical change control 
procedures and contract administration.  
Along with good project management, 
end-user participation is a key element 
for success.  End-users are the busi-
ness experts who can provide important 
feedback as systems are developed.  
Oversight is another important element 
during project development.  Project 
oversight involves both internal execu-
tive level oversight and external over-
sight through oversight committees 
composed of State government officials, 
as well as independent review of pro-
jects that is generally provided by pri-
vate sector consultants.  The main goals 
of oversight are to keep projects within 
their scope, schedule, and budget and 

to identify and address major issues that 
may jeopardize a project’s success.  

The final element that is important 
to project success is adequate funding.  
Reliable funding enables a project team 
to invest the resources needed to de-
velop a quality system.  Based on this 
review, it appears that non-general fund 
agencies generally have greater access 
to reliable funding. 

Project Success Has Been Mixed 
A review of 15 major information 

systems projects indicates that the de-
velopment record of the State has been 
mixed.  Many projects have been com-
pleted successfully or appear to be on 
track for success.  These projects have 
been led and managed by highly ex-
perienced and skilled State employees 
who have understood and addressed 
the elements that contribute to project 
success.  For these successful projects, 
most of the nine elements identified for 
successful project management have 
been present.  Conversely, the State 
has also had many projects that have 
failed entirely or have not met many of 
their intended goals.  Those projects 
have generally lacked most of the criti-
cal elements for success, and also 
lacked individuals with the experience 
and knowledge necessary to lead and 
manage major information system pro-
jects.  The exhibit on the following page 
shows the presence or absence of each 
of the elements for each of the projects.  

Of the 15 projects reviewed, five 
had most of the elements of success 
and have either been completed suc-
cessfully or appear on track. These five 
projects are:  the Management of Inven-
tory And Product Sales System at the 
Department of Alcoholic Beverage Con-
trol, the Student Information System at 
the Virginia Community College System, 
the Standards of Learning Technology 
Initiative at the Department of Educa-
tion, the Tax Partnership Project at the 
Department of Taxation, and the Service 
2000 project at the Department of Motor 
Vehicles.   
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Presence of Elements that Contribute to Project Success 

 ✔  Present Partially Present                  ✗ Absent 

Agency   ABC DMV VCCS TAX DOE DEQ VDOT DGS DOC DMAS SBE W&M DOH DOA/DHRM VDOT 

Element               System   MIPS S2K SIS TPP SOL CEDS ICAS eVA ICIS MMIS VVRS2 ARIA VISION IHRIS IDMS 

Identification of Functional 
Needs and System Require-
ments 

✔  ✔  ✔  ✔       ✗  ✔    ✗   

Proven Technical Feasibility ✔  ✔  ✔   ✗    ✗  ✗  ✗  ✔  ✗   ✗  ✗  

Organizational and Business 
Process Analysis 

✔   ✔  ✔  N/A      ✗    ✗  ✗  

Adequate Vendor and Product 
Selection  

✔  ✔  ✔  ✔  ✔  ✔    ✗    ✗  ✗  ✗  ✗  

Strong Legal Contract  ✔  ✔  ✔  ✔  ✔  N/A   N/A ✗  N/A ✗   N/A ✗  

Effective Project Management ✔  ✔   ✔  ✔   ✗   N/A  ✗  ✗  ✗   ✗  

Involvement of End-Users ✔  ✔  ✔  ✔  ✔  ✔  ✔   ✔  ✔   ✔  ✗    

Effective Project Oversight 
and Control 

✔  ✔  ✔  ✔   ✗  ✗     ✗  ✗  ✗  ✗  ✗  

Reliable Funding ✔  ✔  ✔  ✔  ✔   ✔   ✗  ✔  ✗   ✗  ✗  ✔  
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In contrast, seven of the projects 
reviewed had more elements absent 
than fully present.  These projects are:  
the Accurate and Reliable Information 
Access system at William and Mary, the 
Integrated Document Management Sys-
tem at the Virginia Department of 
Transportation, the Integrated Human 
Resource Information System at the 
Department of Accounts and Depart-
ment of Human Resource Management, 
the Virginia Information System Inte-
grated Online Network at the Depart-
ment of Health, the Virginia Voter Regis-
tration System at the State Board of 
Elections, the Integrated Correctional 
Information System at the Department 
of Corrections, and the Medicaid Man-
agement Information System at the De-
partment of Medical Assistance Ser-
vices.  Six of these projects did not 
achieve the major goals of the project 
and involved a substantial waste of 
State funds.  The Medicaid Manage-
ment Information System project is still 
ongoing and may eventually meet the 
project goals, although with significant 
cost and time overruns.   

The three remaining projects had 
some of the success elements present 
and others absent.  These projects in-
clude:  the Department of Environmental 
Quality’s Comprehensive Environmental 
Data System, the Department of Gen-
eral Services’ electronic procurement 
system (eVA), and the Department of 
Transportation’s Inventory Condition 
and Assessment System.  Two of the 
projects have been completed and met 
some of their goals.  The third project, 
eVA, is still ongoing.  

Poor project management and 
oversight of project development has 
had significant financial consequences 
for the State.  The total cost of the failed 
projects has been at least $75 million. 
This figure understates the full cost be-
cause it does not include agency per-
sonnel costs for some of the projects.  In 
addition to the wasted dollars for failed 
efforts, the projects reviewed have had 

cost overruns totaling approximately $28 
million. 

Several of the identified elements 
appear to be especially crucial to the 
success of information system projects.  
The unsuccessful projects generally 
lacked the following elements:  proven 
technical feasibility, adequate vendor 
and product evaluation and selection, a 
strong legal contract, effective project 
management, and effective project 
oversight and control.  Conversely, 
these same elements were generally 
present in all of the successful projects.   

Development of Statewide 
Enterprise Systems Presents 
Further Challenges 

Development of statewide or inter-
agency systems presents challenges in 
addition to the factors already dis-
cussed.  These challenges, which were 
present with both the Integrated Human 
Resource Information System (IHRIS) 
and the electronic procurement system 
(eVA), include the lack of statewide 
technology standards, individual agency 
autonomy, lack of coordination between 
central and line agencies, and lack of 
funding for these systems.  Without 
statewide standards, there is consider-
able variation among agencies in the 
types of systems implemented.  This 
variation compounds the difficulty of im-
plementing statewide systems.  The ab-
sence of any mechanism for coordinat-
ing inter-agency projects, coupled with 
the autonomy of line agencies, further 
hinders the development of these pro-
jects.  Additionally, financial resources 
to build statewide systems have not 
been adequate.      

Oversight, Support, and 
Planning Have Been Minimal 

The failure to develop an adequate 
business case for projects, inappropriate 
leadership, the frequent absence of 
many of the elements critical to suc-
cessful project development, and the 
costs to the State associated with poor 
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management of major IT projects indi-
cate that there is a compelling need for 
a greater central role in the systems de-
velopment process.  However, the de-
velopment of information technology 
projects has been highly decentralized 
in Virginia.  Virtually all information sys-
tems development has occurred at the 
agency level.  Projects have typically 
been initiated, planned, procured, and 
managed internally by the sponsoring 
agencies.  There has been only limited 
central review of projects at their outset, 
and limited central oversight as they 
have proceeded.  In addition, there has 
been minimal central support provided 
to agencies during project development.  
With limited project management stan-
dards and the lack of an overarching 
architecture for information technology 
in the State, the development processes 
used and the technologies chosen have 
varied substantially across agencies.  
This has produced many poorly man-
aged projects and an ad hoc information 
technology architecture comprised of 
incompatible systems.  Finally, the in-
formation technology development pro-
cess has lacked an effective strategic 
planning mechanism to identify and pri-
oritize systems needs on a statewide 
basis and to examine opportunities for 
collaboration among agencies. 

Over the last six months, the Sec-
retary of Technology and Department of 
Technology Planning have taken posi-
tive steps that may improve the approval 
and oversight process.  However, even 
with these changes, the overall process 
for information systems development 
remains inadequate.  There is currently 
no mechanism to align State policy pri-
orities with systems development pro-
jects, or to ensure that sufficient funding 
is available for those projects that the 
State deems necessary.  In addition, the 
approval process for projects continues 
to be limited by having a single individ-
ual, who does not represent all of the 
business interests of the State, solely 
responsible for the approval of all major 
projects.  Also, the oversight of projects 

that is currently performed does not pro-
vide the level of ongoing monitoring and 
reliable reporting that needs to occur.  
Additionally, it remains critical for the 
State to provide greater ongoing support 
to agencies as they attempt to develop 
these complex and costly information sys-
tems.  Finally, the State does not have a 
full-time Chief Information Officer. 

Approval and Oversight 
Need to Be Strengthened  

Given the importance of informa-
tion technology to meeting the State’s 
business objectives and the State’s 
mixed success with systems develop-
ment in recent years, the process for 
central approval and oversight of sys-
tems development needs to be streng-
thened.  The report recommends the 
creation of an Information Technology 
Investment Board that could be com-
prised of cabinet secretaries, legislators, 
and citizen representatives with tech-
nology experience.  This report also re-
commends the establishment of a new 
full-time Chief Information Officer (CIO), 
project management specialist posi-
tions, and the increased use of oversight 
committees.  

With these entities and positions, 
the report recommends the establish-
ment of a new four-phase process to 
more effectively review, support, and 
oversee major information systems de-
velopment.  This process would involve 
approval of proposals to conduct project 
planning, followed by approval of re-
quests to initiate project development.  It 
would also involve approval of requests 
for proposals and contracts for more 
than $1 million.  During development, it 
would involve ongoing oversight of pro-
jects and regular evaluation of whether 
projects should be cancelled.  The Infor-
mation Technology Investment Board, 
the CIO, the project management spe-
cialists, and the internal and external 
oversight committees would all be in-
volved at various stages in this process.  
The figure on the following page shows 
the proposed new process. 
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New Funding Structure 
Is Needed to Support  
Information Systems Development 

In addition to a new approval and 
oversight process, a new funding struc-
ture needs to be established.  While pro-
jects have been funded from a variety of 
sources, some projects have lacked suf-
ficient funding, and this has ultimately 
contributed to their failure.  In addition, 
some worthy projects have not been 
undertaken because of the lack of avail-
able funding.  One of the limitations ap-
pears to be the biennial budget process, 
which does not provide guaranteed 
funding beyond two years.  Additionally, 
the high cost of some major projects 
make them difficult to fund through di-
rect appropriations or agency operating 
budgets.    

Given current funding limitations, 
the General Assembly needs to explore 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

alternative means of funding enterprise 
systems and major general fund agency 
projects.  The most logical solution ap-
pears to be the adoption of a funding 
process involving the issuance of bonds 
or other debt instruments similar to that 
used to fund public buildings.  This 
would help to provide a funding source 
for major projects that need to be under-
taken.  

Under this funding approach, the 
Information Technology Investment 
Board could be responsible for develop-
ing funding priorities and submitting 
funding recommendations to the Gen-
eral Assembly, which would have final 
budget approval authority.  The report 
recommends that the General Assembly 
consider establishing a funding structure 
similar to the capital funding model for 
major IT projects.    
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I.  Introduction 

In November of 2000, the Joint Legislative Audit and Review Commission 
(JLARC) directed staff to conduct a review of information technology (IT) systems 
development and procurement by State agencies.  The review was directed as a re-
sult of concerns about recent problems with the procurement and development of 
automated systems.  There was also concern about the apparent waste of State 
funds on systems that were never deployed.  The focus of this study is on why agen-
cies experience systems development and procurement problems, and what practices 
and requirements can be instituted to increase the rate of success.  The ultimate 
purpose of the review is to reduce the number of systems development failures in the 
future. 

This study examines, through case studies, the State’s recent experience 
with the development of major information systems and discusses the major ele-
ments that appear to contribute to project success and failures.  In addition, this re-
port examines the role of the agencies in the technology secretariat in systems de-
velopment, and proposes changes in the current governance structure that would 
improve the process.   

PURPOSES OF INFORMATION SYSTEMS PROJECTS  

Major State information system projects appear to be developed to meet at 
least one of three major purposes.  Some of the projects are developed  in order to 
replace an aging or outdated system, otherwise known as a legacy system, often be-
cause the manufacturer no longer supports the product or because personnel with 
the necessary skills are increasingly scarce.  Alternatively, the project may be de-
signed to use technological advances, such as the Internet, to provide new services to 
citizens or to improve the efficiency of an agency’s business processes.  Finally, a 
system may be intended to increase access to existing information or to facilitate the 
sharing of information among offices within agencies or between agencies through 
the development of an integrated database or similar system.   

The majority of systems development projects reviewed by JLARC staff 
were begun in order to increase access to existing information through integration of 
existing databases.  For example, the Comprehensive Environmental Data System 
(CEDS) at the Department of Environmental Quality was a project that consolidated 
140 agency databases into three.  Similarly, the Virginia Information Systems Inte-
grated Online Network (VISION) at the Department of Health was an effort to inte-
grate information that was maintained in separate databases in each of the 35 
health district offices.   

Other projects have used Internet technology to provide improved services.  
The Standards of Learning (SOL) Technology Initiative at the Department of Educa-
tion will allow students to take the SOL assessments on-line, for example.  In addi-
tion, the electronic procurement project (eVA), which is being managed by the De-
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partment of General Services, will provide all agencies in the State with the ability 
to conduct electronic purchasing.  

Many of the projects achieve more than one major purpose simultaneously.  
The public-private partnership project at the Department of Taxation is a good ex-
ample of using technological advances to provide new services, while also replacing a 
legacy system.  The project is using a partnership with a private vendor to replace 
the department’s legacy revenue accounting system, but has also introduced new 
services such as web-based income tax filing and electronic imaging of tax returns.  
In addition, several of the colleges and universities have undertaken projects to re-
place legacy student information systems with new systems that provide web-based 
enrollment services and other features to students.  

HISTORY OF STATE TECHNOLOGY AGENCIES AND  
THE STATE ROLE IN SYSTEMS DEVELOPMENT 

The organization of the information technology function in State govern-
ment has changed substantially over the last 20 years. Similarly, the State-level role 
in systems development has evolved significantly over the same time period.   

State Technology Agencies Have Been Evolving Over the Last 20 Years   

Prior to 1984, there were three central technology agencies:  the Depart-
ment of Computer Services, the Department of Management Analysis and Systems 
Development, and the Department of Telecommunications.  However, organizational 
studies initiated by the Governor raised concerns regarding fragmented data proc-
essing and data and voice communications services among these three State agen-
cies.  Acting upon these concerns, the General Assembly consolidated these three 
agencies in the newly created Department of Information Technology (DIT).  The 
Department of Computer Services and the Department of Management Analysis and 
Systems Development were merged in 1984, and the Department of Telecommunica-
tions was merged with the other two agencies the following year.   

The Code of Virginia directed DIT to control and oversee information ser-
vices by planning, budgeting, acquiring, using, and disposing of data processing and 
telecommunications equipment and services.  Then in December 1985, the Joint Leg-
islative Audit and Review Commission directed a review of the management of in-
formation technology.  JLARC staff and the Department of Planning and Budget 
conducted a joint executive and legislative review.  The study concluded that the 
creation of DIT was a sound action, but concluded that there was a need for strong 
planning and control of IT resources at the State level.   The report proposed the 
creation of an independent Council on Information Management (CIM), which was 
created in 1987.  The primary purpose of CIM was to provide a technology planning 
process.   

In 1997, JLARC retained the Gartner Group to review information technol-
ogy in Virginia.  Gartner concluded that CIM had not developed an effective technol-
ogy planning process at the State level.  The Gartner report recommended that CIM 
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be abolished and the Department of Information Technology be reorganized.  In 
place of CIM, Gartner recommended the establishment of a chief information officer 
and the creation of a division within the office of the CIO responsible for developing 
policy, planning, and standards.  In 1998, the office of the Secretary of Technology 
was established and the Department of Technology Planning (DTP) was created as 
the planning agency to replace CIM.  DIT remains as the agency responsible for pro-
viding computer and telecommunications services to State agencies. 

State-Level Role in Systems Development Has Evolved  

In 1973, the Systems Development Branch was created as an organiza-
tional unit within the Division of Automated Data Processing, the precursor to the 
Department of Computer Services.  The branch was created to provide greater cen-
tralized support for the development of interagency systems and for individual agen-
cies that had occasional needs for systems-related services.  Then in 1976, with the 
creation of the Department of Management Analysis and Systems Development, it 
became a division within the newly created agency.   With the establishment of DIT 
in 1984, it became a division within that department.  The division, which during 
the early 1980s had more than 100 employees, was responsible for developing a 
number of systems, including the Personnel Management Information System 
(PMIS) and the Virginia Voter Registration System (VVRS).   

However, the JLARC review of information technology in 1997 found that 
the role and services provided by the Systems Development Division had declined 
over time.  This was attributable to the decline in funding for interagency projects, 
restrictions on the size of projects that could be developed by the division in order to 
promote greater use of private vendors, and the increased use of vendors and inter-
nal agency staff. With the move toward increased privatization, the Systems Devel-
opment Division was effectively dismantled in the mid-1990s.  Following the crea-
tion of DTP, the Virginia Electronic Government Implementation Division (eGov) 
division was also established and some systems development responsibilities were 
transferred to it.  Subsequently, the eGov division was abolished in January 2002. 

In 1998, with the realignment of DIT, the mission of the department be-
came providing support for statewide enterprise solutions, supporting the Gover-
nor’s office, and maintaining a few existing systems.  DIT’s role in information sys-
tems development has been limited over the last several years.  Figure 1 provides a 
timeline of the evolution of the agencies that have provided central support for sys-
tems development over the last 30 years.  

CURRENT ORGANIZATION OF STATEWIDE TECHNOLOGY AGENCIES 

The organization and management of Virginia’s IT resources is relatively 
decentralized, but the technology secretariat performs some roles and responsibili-
ties centrally.  Established under Executive Order in 1998, and codified by the 1999 
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Systems Development Branch within Division of Automated Data Processing.

Department of Management Analysis and Systems Development created. 
Systems Development Branch established as  a division within the newly created 
department.

Department of Computer Services and Department of Management Analysis and
Systems Development merged to become Department of Information Technology.

Department of Telecommunications merged into Department of Information Technology.

Council on Information Management created.

May: Office of the Secretary of Technology established.
August: Council on Technology Services created.

July: Council for Information Management abolished.
Department of Technology Planning created.
Secretary of Technology codified.

Electronic Government Implementation Division (eGov) created.
within the Department of Technology Planning.

January: eGov abolished.

Figure 1
Evolution of Central Support for Systems Development

1973

1976

1984

1985

1987

1998

1999

2000

2002

Source:  JLARC staff analysis.



Page 5  Chapter I: Introduction 

  

General Assembly, the office of the Secretary of Technology was created to ensure 
the coordinated planning and effective development of State IT assets, and to estab-
lish a Chief Information Officer (CIO) as the focal point for technology development 
in the State.  Currently, the technology secretariat is comprised of the Departments 
of Technology Planning and Information Technology, and their related boards and 
commissions, such as the Council on Technology Services (COTS).  Figure 2 is an 
organizational chart that shows the agencies in the technology secretariat.  In addi-
tion to the agencies of the technology secretariat, in 1997 the General Assembly cre-
ated the Joint Commission on Technology and Science (JCOTS). 

Secretary of Technology 

The roles and responsibilities of the Secretary of Technology are codified in 
§2.2-225 of the Code of Virginia.  The Code gives the Secretary responsibility for the 
two agencies within the technology secretariat, as well as several authorities and 
advisory boards such as the Innovative Technology Authority and Virginia Informa-
tion Provider Network Authority.  In addition to this responsibility, the Code gives 
the Secretary two other major areas of responsibility.  The Secretary is required to 
function as the Chief Information Officer for the State, and is directed to lead eco-
nomic development in the area of technology.   

 
As the State CIO, the Secretary has responsibilities relating to planning, 

budgeting, acquiring, using, disposing, managing, and administering information 
technology (IT) in Virginia.  Responsibilities set out in the Code of Virginia include: 

• Directing and approving a comprehensive, statewide, four-year plan for 
the acquisition, management, and use of information technology which is 
integrated into the Commonwealth's strategic planning and performance 
budgeting processes; 

• Reviewing and approving the information technology plans of all State 
agencies and institutions of higher education; 

• Directing the formulation and promulgation of policies, standards, specifi-
cations, and guidelines for information technology in the Commonwealth; 

• Reviewing and prioritizing budget requests for information technology 
from State agencies and institutions of higher education; 

• Approving all technology procurements, agreements, or contracts for 
amounts in excess of one million dollars; 

• Developing, and periodically updating, policies and procedures for the ef-
fective management of technology investments throughout their entire 
life-cycle, including, but not limited to, project definition, procurement, 
development, implementation, operation, performance evaluation, and 
enhancement or retirement; 
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Figure 2
Current Organization of the Technology Secretariat
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• Periodically reviewing the execution of projects estimated to cost one mil-
lion dollars or more;  

• Monitoring trends and advances in fundamental technologies of interest 
and importance to the State; and   

• Reporting annually to the Joint Commission on Technology and Science 
on the use and application of information technology by State agencies 
and institutions of higher education to increase economic efficiency, citi-
zen convenience, and public access to State government and to assist the 
Commission in its effort to stimulate, encourage, and promote the devel-
opment of technology in the Commonwealth and sound public policies re-
lated thereto.   

Along with these responsibilities, the Code also gives the Secretary specific 
responsibilities in the area of economic development.  These responsibilities include:   

• Developing a stakeholder-driven technology strategy development process 
that results in a comprehensive and coordinated view of research and de-
velopment goals for industry, academia, and government; 

• Working with federal research and development agencies and program 
managers to maximize participation of State industries and universities 
in these programs; 

• Directing the development of plans and programs for strengthening the 
technology resources of the State’s high technology industry sectors; and 

• Directing the development of plans and programs for improving access to 
capital for technology-based entrepreneurs.  

Department of Technology Planning 

The Department of Technology Planning (DTP) was formally established in 
1999, as part of the codification of the Secretary of Technology, to serve as the in-
formation technology planning and policy development arm of the technology secre-
tariat.  Prior to the establishment of DTP, the Council on Information Management 
(CIM) served as the coordinative and policy-making authority for State technology 
projects.  The mission and responsibilities of DTP differ from those of CIM, with 
DTP having increased planning, oversight, and regulatory authority.   Furthermore, 
DTP has express authority, delegated by the Secretary, to review and approve all 
proposed State agency information systems development procurements in excess of 
$100,000, but less than $1 million. 

Created by §2.2-1700 of the Code, DTP has 16 staff with responsibility for:  
setting statewide information systems development standards, approving and over-
seeing information systems, and providing direct support to executive agencies in 
the planning and budgeting of information systems.  Express responsibilities of  
DTP include: 
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• Developing a comprehensive, statewide, four-year plan for the acquisition, 
management, and use of information technology; 

• Planning and forecasting future needs for information technology;   

• Developing and adopting policies, standards, and guidelines for managing 
information technology in the Commonwealth;  

• Developing an approval process to ensure that all information technology 
procurements conform to the statewide information management plan 
and the information management plans of agencies and institutions of 
higher education; 

• Assisting State agencies and institutions of higher education with the 
preparation of budget requests for information technology, and reviewing 
these requests for prioritization by the Secretary and the Department of 
Planning and Budget; 

• Reviewing all State agency and institutions of higher education informa-
tion management plans, and monitoring their implementation; and 

• Developing and maintaining an inventory of information technology, in-
cluding, but not limited to, personnel, facilities, equipment, goods, and 
contracts for services.   

Department of Information Technology 

The Department of Information Technology, which has 320 employees, is 
responsible for: (1) providing the State with data processing services through its 
data center, (2) managing the State’s telecommunication contracts, and (3) main-
taining some applications for customer agencies.  DIT also assists agencies and local 
governments with designing, purchasing, and managing their information technol-
ogy resources.  During the 2002 General Assembly session, the agency was also 
given the authority to handle the procurement of all information technology equip-
ment and services.   

 

Council on Technology Services 

The Council on Technology Services (COTS) was established at the same 
time as the technology secretariat in order to provide guidance and assistance to the 
Secretary of Technology in the development of statewide information technology 
policies.  The Council, chaired by the Secretary of Technology, includes representa-
tives from state agencies, institutions of higher education and local governments.  
COTS has interpreted its duties to include the following: 

• Developing a framework for statewide information resource planning and 
decision-making; 
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• Developing statewide standards for all facets of information technology; 

• Serving as a customer advisory/coordinating body to DIT as it seeks to 
address needs of many agencies concurrently; 

• Participating in the development of a biennial IT Plan for State govern-
ment; 

• Assisting DIT and DTP in exposing State agencies to new technologies 
and best management practices; and 

• Assisting in the development of other statewide programs, such as train-
ing, certification and IT workforce retention/recruitment. 

Joint Commission on Technology and Science 

The 1997 Virginia General Assembly created the Joint Commission on 
Technology and Science (JCOTS) as a permanent legislative commission.  The com-
mission is generally charged with studying all aspects of technology and science and 
promoting the development of technology and science in Virginia.  The commission 
consists of seven delegates and five senators, and generally conducts studies through 
several advisory committees.  Each year, the commission conducts studies of tech-
nology or science issues directed by the General Assembly, requested by government 
agencies or the public, or identified by the commission’s own initiative.   

OVERVIEW OF INFORMATION SYSTEMS DEVELOPMENT 

The development of information systems in Virginia is relatively decentral-
ized.  There is no central process for development, and the statutory and regulatory 
requirements are minimal.  Therefore, agencies have substantial latitude in the pro-
cesses used to develop information systems.  Generally, however, the information 
systems development process appears to have four major stages that are discussed 
in more detail within this section. 

Most of the major systems development projects involve the procurement of 
private sector assistance for at least some portion of the project.  State agencies have 
used a variety of contractual arrangements to procure private sector goods and ser-
vices.  Some of these types of arrangements are also discussed in more detail within 
the following section. 

Requirements for Information Systems Development 

The development of automated information systems is guided by several 
sources, including the Code of Virginia, annual appropriations acts, executive orders 
of the Governor, and agency policies and procedures.  The Code provides few direct 
guidelines for information systems development.  The primary requirements in the 
Code are that the Department of Technology Planning review information technol- 
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ogy procurements that exceed $100,000 and that the Secretary of Technology review 
and approve all information technology procurements of one million dollars or more.  
The Code also directs each agency to designate a chief information officer and for 
that officer to prepare an annual information technology strategic plan.  The Secre-
tary of Technology is then required to develop a four-year statewide information 
technology plan based on the individual agency plans.  Additionally, the Code directs 
the Secretary of Technology and the agencies of the technology secretariat to estab-
lish policies and procedures covering all aspects of technology development within 
the State.  However, few such policies or procedures regarding systems development 
have been developed since the establishment of the technology secretariat.   

The most recently developed guidelines specifically governing the systems 
development process were promulgated by the Council on Information Management 
in 1991, and are still in effect.  These are broad guidelines that have not been up-
dated since that time.  Additionally, some agencies have apparently developed their 
own agency-specific guidelines for project development.  

Automation of various government services has been directed through sev-
eral executive orders of the Governor.  These executive orders have primarily related 
to particular systems development initiatives across State agencies but have not es-
tablished specific policies and procedures for the development of information sys-
tems. 

Information Systems Development Process 

The systems development process usually involves a series of phases, often 
referred to as life-cycle stages.  According to the literature on systems development, 
a project’s life-cycle usually consists of between five and eight stages, beginning with 
the preliminary conceptual phase and concluding with a retrospective evaluation of 
the project.  These stages can be grouped into four major phases: (1) planning, (2) 
procurement, (3) development and implementation, and (4) evaluation.  The plan-
ning phase involves defining the functional need and the specific requirements, as 
well as analyzing business processes and the technical feasibility of the project.  The 
next phase, the procurement phase, involves the evaluation and selection of a vendor 
as well as the development of a contractual arrangement.  The third stage in the 
process is the development and implementation phase.  This is the part of the proc-
ess in which the system is actually developed and is the period during which an 
agency must exercise effective project management and oversight.  The new system 
is implemented and deployed at the end of this stage.  The final stage is the evalua-
tion phase during which the success or failure of a project is examined.  Exhibit 1 
describes each phase in more detail.   

The term “project management” is used in both the systems development 
literature and DTP guidelines to refer to the series of activities that are performed 
over the entire course of a project.  However, for the purposes of this review, the 
term project management refers only to those management-related activities that 
occur during the project development and implementation phase.   
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Models for Systems Development 
 
While some systems are developed by agency staff, the vast majority of ma-

jor systems development projects involve private sector assistance.  In the past, 
State agencies and institutions have used a variety of models for contracting with 
private sector vendors for information systems development assistance.  The follow-
ing is a list of some of the models that have been used: 

 
Customized System – Contract for the development of a new information 
system designed to meet specific needs and business processes of a par-
ticular organization. 
 
Commercial Off-the-Shelf System – Purchase of commercially available 
software which may involve varying degrees of customization. 
 

Exhibit 1 

Project Life-Cycle Phases 

Phase 1:  Planning  Agency planning activities prior to the initiation of a 
new project.  These planning activities include identifying agency 
business needs, establishing or modifying business processes, defining 
the system requirements, assessing project feasibility, establishing the 
project scope, and performing cost/benefit or return-on-investment 
analysis.  These activities define the parameters of the project and 
determine if it is worthwhile to pursue. 

Phase 2:  Procurement  Activities performed to acquire information 
systems hardware, software, and consultant services.  This phase 
includes the evaluation and selection of a vendor as well the 
development of the contractual arrangement with the vendor(s). 

Phase 3:  Development and Implementation  Activities by the 
vendor or agency to develop and implement the information 
system. It may include the development of the project design as 
well as the actual development, customization, and implementation 
of software applications.  Critical agency functions during this 
phase include day-to-day project management and ongoing project 
oversight. 

Phase 4:  Evaluation  Activities include evaluation of the 
deliverables provided.  This includes an assessment of actual 
benefits compared to anticipated benefits of the system.  In the 
case of cancelled projects, this phase involves an evaluation of the 
reasons for project failure.  

Source:  JLARC staff analysis. 
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Public-Private Benefits Funding Partnership – Agency and private vendor 
enter partnership agreement under which the vendor is paid to develop a 
project from revenues generated by the project. 

Turnkey Approach – Development of information system is outsourced 
entirely with only minimal agency involvement in development. 

Technology Transfer – Agency borrows and uses information system 
technology from another state that was federally funded to develop it. 

Internal Development – Agency develops unique information system in-
house.  

FUNDING AND STAFFING FOR STATEWIDE  
INFORMATION SYSTEMS DEVELOPMENT 

It is estimated that the State spends in excess of $1 billion annually in di-
rect and indirect expenditures for information technology systems, with the majority 
of these expenditures concentrated among the institutions of higher education and a 
small group of large agencies.  Funding for these system development initiatives is 
included within individual agency appropriations, and the Secretary of Technology 
has direct control over less than ten percent of these expenditures.  A substantial 
portion of these expenditures are made by agencies which receive federal and special 
funds.  Figure 3 on the following page shows the breakdown of direct IT expendi-
tures in the State.   

Along with the growth in overall expenditures for information technology, 
there has been substantial growth in State IT staff.  Total information technology 
staffing now exceeds 3,800, and their salaries, wages, and benefits account for more 
than one-fourth of IT expenditures. 

Statewide Expenditures for Information Systems Development 

According to the Department of Technology Planning, the State’s IT expen-
ditures in FY 2002 were $931 million.  However, this figure does not represent the 
total IT expenditures in the Commonwealth, because it does not include certain in-
direct costs such as IT training for staff, IT functions provided by personnel not in IT 
classifications, IT publications, and tuition reimbursement for IT personnel.  The 
Secretary of Technology has not quantified these additional indirect IT expendi-
tures.  Information technology expenditures across the State are concentrated pri-
marily among the institutions of higher education and a small group of large agen-
cies.  The institutions of higher education accounted for 42 percent of all direct IT 
expenditures statewide.  Fifteen agencies, along with the institutions of higher edu-
cation, accounted for nearly 90 percent of direct IT expenditures statewide.  These 
agencies are listed in Table 1.  The Department of Transportation (VDOT) had the 
highest IT expenditures of any agency or institution.  The Department of Informa-
tion Technology (DIT) is not included in the tables, because DIT expenditures are 
captured within other agency and institution expenditures. 
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Fourteen agencies had more than one million dollars in fees for systems 
design and development services in FY 2002.  VDOT had the highest systems design 
and development expenditures at $22 million, which represented 26 percent of 
feespaid for systems design and development services statewide.  The systems de-
sign and development expenditures at these 14 agencies represented 86.5 percent of 
the statewide total.  Table 2 lists the agencies that paid more than $1 million in fees 
for systems design and development services. 
 

Based on agencies that reported personnel data, the State spent at least 
$232 million in salaries, wages, and benefits for more than 3,600 full-time employees 
(FTEs) and 251 part-time hourly employees identified as information technology (IT) 
staff in FY 2002.  These figures do not reflect the total IT workforce and salaries be-
cause several agencies, such as the Medical College of Virginia, Department of the 
State Lottery, the State Corporation Commission, the Virginia Retirement System, 
and the State Supreme Court do not report this data to the Department of Human 
Resources Management.  Of the agencies that reported IT staff and salary data, 
VDOT spent the most on staff salaries and benefits, with more than $25 million in 
expenditures for 416.5 FTE employees.  For those agencies that reported IT staff 

Figure 3

State IT Expenditures by Major Category, FY 2002

Hardware/Software Purchases,
Rents, and Maintenance

Salaries, Benefits,
and Wages

Computer Operating
Supplies

27%

27%

1%

11%
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Telecommunications
Services

Fees for Systems Design
and Development Services

Computer Operating
Services

Administrative and
Indirect Support

10%

JLARC staff analysis of Department of Accounts data and Secretary of Technology 
estimates.

Total = $931 million

Source:

Note: Administrative and indirect support costs, and a small portion of the salary
and wage costs, are based on FY 2001 estimates.
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Table 1 
 

Breakdown of IT Expenditures Across Institutions of 
Higher Education and Major State Agencies (FY 2002) 

Agency 
Direct IT 

Expenditures 

 
% Statewide IT 
Expenditures 

Institutions of higher education    $ 352,131,863 42.5% 

Department of Transportation    92,674,597 11.2% 

Department of Social Services    59,057,432 7.1% 

Department of Motor Vehicles    39,204,642 4.7% 

Department of Medical Assistance Services    23,538,130 2.8% 

Department of Health    22,117,661 2.7% 

State Police    21,233,493 2.6% 

State Lottery    19,512,624 2.4% 

Department of Corrections    18,123,067 2.2% 

State Corporation Commission    17,137,953 2.1% 

Virginia Employment Commission    15,192,045 1.8% 

DMHMRSAS    13,354,132 1.6% 

Department of Taxation    12,745,089 1.5% 

Department of Alcoholic Beverage Control    12,636,475 1.5% 

Supreme Court    11,290,852 1.4% 

Department of Environmental Quality   8,303,283 1.0% 

Other    90,154,784 10.9% 

Total $ 828,408,121    100% 

   Source:  JLARC staff analysis of Department of Accounts data, provided by the Department of  
Technology Planning. 

 
data, the mean number of IT employees was 53.8, although the median number was 
only 12.5.  Table 3 lists the top ten agencies/institutions along with their total num-
ber of FTEs.  

JLARC REVIEW AND REPORT ORGANIZATION 

This JLARC review has involved an evaluation of the information systems 
development process.  JLARC directed staff to address the following issues:  

• What causes have contributed to the recent system development fail-
ures in State agencies?  

• Does the State have adequate systems development standards and pro-
cedures to guide agencies?  Are those standards enforced? 
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Table 2 
 

Agencies that Paid More than One Million Dollars in Fees 
for Systems Design and Development Services  (FY 2002) 

Agency 

Systems Design 
and Development 

Expenditures 

% Statewide 
Systems Design 

and Development 
Expenditures 

Department of Transportation   $ 21,772,783 26.2% 

Department of Social Services    11,420,934 13.8% 

Department of Medical Assistance Services    10,620,331 12.8% 

Department of Motor Vehicles   4,816,474 5.8% 

Department of Environmental Quality   4,598,651 5.5% 

Department of Alcoholic Beverage Control   4,449,810 5.4% 

State Police   4,163,678 5.0% 

Virginia Employment Commission   1,896,885 2.3% 

Department of Health   1,788,100 2.2% 

State Board of Elections   1,518,101 1.8% 

Department of Criminal Justice Services   1,242,721 1.5% 

Virginia Retirement System   1,217,748 1.5% 

Virginia Community College System   1,144,897 1.4% 

State Corporation Commission   1,124,406 1.4% 

Other    11,206,926 13.5% 

Total   $ 82,982,444 100% 
   Source:  JLARC staff analysis of Department of Accounts data, provided by the Department of  

Technology Planning. 

 

• Do agencies have adequate staffing, funding, and expertise to support 
systems development activities? 

• Does the State’s central information technology organization support 
agency systems development efforts? Is there adequate technical assis-
tance to and appropriate oversight of agencies?  Is there accountability for 
systems development projects? 

• Are there best practices in other states or the private sector that the State 
could adopt to improve the systems development process?  Are there al-
ternative models for systems development that would reduce the State’s 
risks when procuring or developing new systems?  

This study has examined these issues through a variety of research activities.   
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Table 3 
 

Top Ten Agencies/Institutions with Highest IT 
Salaries, Wages, and Benefits Expenditures*  (FY 2002) 

Agency/Institution Salary Expenditure FTE Staff 

Department of Transportation $ 25,465,659 416.5 

University of Virginia 25,123,365 390.0 

Virginia Tech 23,363,968 397.5 

Virginia Community College System 17,444,951 268.0 

Virginia Commonwealth University 14,204,251 233.5 

Department of Motor Vehicles 12,641,708 157.0 

George Mason University 11,578,991 184.0 

State Police 7,091,993 113.0 

Department of Taxation 6,882,735 95.0 
Old Dominion University 6,836,535 117.5 

*  Note:  Does not include the Medical College of Virginia, State Corporation  
              Commission or Virginia Retirement System. 

     Source: JLARC staff analysis of Department of Human Resources Management data, provided by Department of 
Technology Planning. 

Study Research Activities 

A number of research activities were undertaken as part of this study to 
address the study issues.  These activities included:  structured interviews, case 
studies of agency technology projects, a survey of State agencies and of selected 
technology agencies in other states, a literature review, and attendance of meetings. 

Structured Interviews.  Interviews were one of the principal research 
methods for this study.  Interviews were conducted with the previous and current 
Secretary of Technology, and the directors of the Departments of Information Tech-
nology and Technology Planning.  In addition, interviews were also conducted with 
CIOs, project managers, project development team members and executives in a 
number of State agencies regarding their major IT project development experience.  
Interviews were also conducted with two local government CIOs about how their 
governments develop information systems.   Finally, interviews were conducted with 
private sector vendors to obtain their perspective on systems development in Vir-
ginia. 

Case Study Reviews.  One of the primary methods used for this study was 
a review of 15 major information systems projects.  Some of the projects selected 
have been completed, others were terminated, and still others are ongoing.  This re-
view has included interviews with members of project teams and other agency ex-
ecutives.  The case study reviews also included a review of documents associated 
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with the projects, including planning documents, requests for proposals, workplans, 
and independent verification and validation reports. 

Survey of State Agencies.  A survey was conducted of State agencies to 
obtain information on their IT organizational structure, their opinions on project 
management practices, and their views on the support provided by the technology 
secretariat.  Agencies were also asked to provide information on their experience 
with the development of major information systems projects.  In addition, agencies 
were asked to rate the effectiveness of the Secretary of Technology, DTP, and DIT. 

Other States Review.  JLARC staff conducted a review of other states to 
assess what processes they use for the development of and funding of major informa-
tion system projects.  Interviews were conducted with selected state CIOs and other 
technology officials.  

Literature and Document Review.  JLARC staff also conducted exten-
sive literature and document reviews.  A variety of technology periodicals and books 
were reviewed.  In addition, JLARC staff reviewed other literature on IT project 
management, including guides and manuals. 

JLARC staff reviewed a number of other documents, including prior IT 
studies conducted by State technology agencies.  In addition, reports and studies 
prepared on behalf of the State by private vendors were reviewed.  JLARC staff also 
reviewed status reports on major IT systems development projects prepared by the 
agencies developing the systems and submitted to the State.  Finally, JLARC staff 
reviewed the State agency IT strategic plans.   

Attendance of Meetings.  JLARC staff attended a number of meetings as 
part of the review, including meetings of the oversight committees established to 
monitor major IT development projects.  Other meetings attended included meetings 
of the Council on Technology Services, the Joint Commission on Technology and Sci-
ence, and the Governor’s Commission on Efficiency and Effectiveness.  JLARC staff 
also attended a national information technology conference.       

Report Organization 

This report is organized into three chapters and an appendix.  Chapter I 
has provided an overview of the systems development process, expenditures on in-
formation technology, the organization of State technology agencies, prior studies on 
technology, and the JLARC review.  Chapter II focuses on the elements that are cen-
tral to successful IT project development and the presence or absence of these ele-
ments in recently developed projects.  Chapter III discusses the State role in the 
support, oversight, and funding of systems development and proposes an improved 
structure and process for IT. Finally, the Appendix contains case studies for each of 
the 15 information systems projects that were reviewed.  The case studies include a 
narrative chronology of each project and a discussion of the presence or absence of 
the elements identified as critical to the success of IT projects. 
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II. Success of Systems Development Projects 
Has Been Mixed 

The systems development process in Virginia State government is largely 
the responsibility of individual agencies.  To complete this review of systems devel-
opment, JLARC staff examined recent agency experiences with major projects.  
Based on that review, it appears the State’s performance in the planning and execu-
tion of information systems projects has been mixed in recent years.  Some major 
information technology (IT) projects have been well planned and managed and have 
substantially enhanced agency performance.  There have also been some projects 
that were much less successful.  In some cases, substantial amounts of State funds 
have been expended on projects that were terminated or have met few of their goals.  
The total cost of the unsuccessful projects reviewed as part of this study was at least 
$75 million, and an additional $28 million was spent on cost overruns in other pro-
jects.  Exhibits 2 and 3 list the projects reviewed for this study along with their out-
comes and development costs, and Figure 4 provides a timeline for the development 
of the projects reviewed.  

Three important steps contribute to the development and deployment of IT 
systems that further an agency’s mission in a cost-effective manner.  First, develop-
ment of a business case prior to proceeding with a major project can ensure that a 
proposed system is an appropriate means of addressing business needs. Unfor-   
 

Exhibit 2 

Cancelled System Development Projects 

ARIA Accurate and Reliable Information Access 
The College of William and Mary 
Actual Cost $5.7 million 

ICIS Integrated Correctional Information System 
Department of Corrections 
Actual Cost $4.9 million 

IDMS Integrated Document Management System 
Department of Transportation 
Actual Cost $45.8 million 

IHRIS Integrated Human Resource Information System 
Departments of Accounts, and Human Resource Management 
Actual Cost $9.25 million   

VVRS2 Virginia Voter Registration System 
State Board of Elections 
Actual Cost $2.9 million 

Source:  JLARC staff analysis of agency project documentation. 
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Exhibit 3 

Completed and Ongoing System Development Projects 

Completed Projects 

CEDS 
 

Comprehensive Environmental Data System 
Department of Environmental Quality 
Actual Cost $13.3 million 

ICAS Inventory and Condition Assessment System  
Department of Transportation 
Actual Cost $21.4 million  (Partially Completed) 

MIPS Management of Inventory and Product Sales 
Department of Alcoholic Beverage Control 
Actual Cost $18.3 million 

S2K Service 2000 
Department of Motor Vehicles  
Actual Cost $25.6 million 

VISION Virginia Information System Integrated Online Network 
Department of Health  
Actual Cost $6.6 million (scheduled for replacement) 

Ongoing Projects 

EVA Electronic Procurement System 
Department of General Services 
Projected Cost $22.8 million 

MMIS Medicaid Management Information System 
Department of Medical Assistance Services 
Projected Cost $60.6 million 

SIS Student Information System 
Virginia Community College System 
Projected Cost $18.5 million 

SOL Standards of Learning Technology Initiative 
Department of Education 
Projected Cost $317 million 

TPP Tax Partnership Project 
Department of Taxation 
Projected Cost $214 million 

Source:  JLARC staff analysis of agency project documentation. 
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tunately, despite the high cost of many systems projects, State agencies generally 
fail to articulate a business case for the proposed systems. 

Second, appropriate involvement of executive leadership is necessary to 
ensure that needed resources are consistently available for development and de-
ployment of IT systems.  Without the assignment of necessary staff and a reliable 
commitment of funding, systems development projects are unlikely to be successful.  
On the other hand, it is important for executive leadership to rely on professional 
project managers to complete the process without external interference. 

Third, the systems development process itself must be properly managed.  
Based on the review of major projects undertaken in Virginia in recent years, there 
are nine major elements that are critical to the management of IT systems projects.  
These nine elements are listed and described in Exhibit 4.  From planning, through 
development, to deployment, these key elements provide the framework for success-
ful implementation.  Projects in which most of these elements are present tend to be 
successful.  Conversely, projects in which most of these elements are absent are 
more likely to end in failure.  The problem is exacerbated when multiple agencies 
are involved in the development process.  The recent experience of the State in de-
veloping statewide systems demonstrates the unique challenges faced in developing 
multi-agency systems.   

SEVERAL FACTORS HAVE CONTRIBUTED 
TO MIXED PROJECT SUCCESS  

The review of recent major information technology projects indicates that 
project success has been mixed.  These mixed results appear to be the result of sev-
eral factors.  Agencies generally do not adequately develop the business case for pro-
jects despite their high costs.  In addition, effective leadership has been a critical 
factor in the success of some projects, but inappropriate leadership has hindered the 
development of other projects.   

Along with development of the business case and appropriate leadership, a 
third important factor has been the presence or absence of key elements important 
to the effective development of systems projects.  The review revealed that there are 
nine elements that appear to be the keys to successful systems development.  Only 
one-third of the projects reviewed have had most of the nine elements present and 
have either met their project goals or appear to be on track to do so.  Conversely, al-
most half of the projects reviewed appear to have had more elements absent than 
fully present, and most of these projects were either cancelled or have not met their 
primary project goals.   

In addition to these nine elements, development of large statewide or inter-
agency projects present unique challenges that must be addressed.  These challenges 
arise from the lack of statewide technology standards, individual agency autonomy, 
a lack of coordination between central and line agencies, and a lack of funding for 
these systems.    
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Exhibit 4 

Nine Elements Identified as Critical to Project Success 

Element Description 

Identification of 
Functional Needs and 
System Requirements 

Agency functional needs are identified and prioritized, as 
are automated solutions to meet those needs.  Specific 
functional and technical requirements are also defined. 

Proven Technical 
Feasibility 

Technical feasibility of solution is determined through 
prior successful implementation in a similar organization, 
or through demonstrated proof-of-concept. 

Organizational and 
Business Process 
Analysis 

Prior to system procurement, analysis is conducted of 
agency structure and business processes to improve the 
effectiveness of IT solution.  Upon procurement, business 
process re-engineering is performed to minimize software 
customization. 

Adequate Vendor and 
Product Evaluation 
and Selection 

Procurement process is competitive and unbiased, and 
background research on vendors and their products is 
conducted.  “No-build” option is fully considered, as is the 
option to build the system in-house. 

Strong Legal 
Contract 

Contract minimizes financial exposure by specifying  
deliverables, linking payments to deliverables, and pro-
viding for modular development of the system. 

Effective Project 
Management 

Project is led by an experienced, full-time project man-
agement team.  Team includes functional area leaders as 
well as professional IT staff.  Systems development stan-
dards are utilized, and effective technical change control 
process and contract administration are established. 

Involvement of 
End-Users 

Agency staff who will actually use the system are exten-
sively involved in planning and development of the  
system. 

Effective Project 
Oversight and  
Control 

Internal oversight structure is established, consisting of 
executive-level personnel within the agency, to address 
major issues that may affect a project’s scope, schedule, or 
budget.  External oversight structure is established to 
ensure agency has effective project management and 
oversight processes and to address major issues that 
arise.  Also, independent review is provided to monitor 
the project and provide guidance. 

Reliable Funding Funding sources are identified and secured to allow for 
effective planning and development of system. 
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Adequate Business Case Is Not Developed for Most Projects 

Despite the large amount of funds invested in major information systems, 
State agencies often do a poor job of developing the business case for such systems.  
The business case articulates the need for an information system as the appropriate 
means for solving an identified business need.  The development of the business 
case, which is generally recognized by IT professionals as a critical first step in a 
major information systems project, is primarily intended to determine whether the 
development of a proposed system is justified based on its projected expense.  Most 
multi-million dollar information system projects have proceeded in Virginia without 
full development of the business case.  

Importance of the Business Case.  Development of the business case is a 
critical early step in the development of information systems.  It involves an analysis 
and articulation of a business problem as well as a proposed solution to meet the 
identified need.  A key aspect of the business case is performing a cost-benefit analy-
sis of a proposed project.  This involves an analysis of both the costs that will be in-
curred by the development of a system as well as the benefits.  This analysis serves 
as an important tool to assess whether to proceed with a project.  The larger the dol-
lar amount involved in the development of a project, the greater the importance of 
developing a business case, because the information generated could become critical 
in assessing how to allocate State funds among projects or other agency priorities.     

Despite the importance of developing the business case for a project, agen-
cies do not appear to adequately develop it for a number of reasons.  One of the rea-
sons appears to be a desire to avoid the associated expense.  Another reason cited is 
that a cost-benefit analysis may be difficult to perform if the costs and benefits asso-
ciated with a proposed project cannot be fully quantified.  A final reason cited is that 
the need to develop a new information system is either mandatory, or thought to be 
plainly necessary, such that there is no need to prepare a business case.  

Given the enormous cost of information systems and the amount spent by 
the State on their development, these reasons do not invalidate the need for a cost-
benefit analysis.  While a cost-benefit analysis does require some effort, the cost is 
low relative to the cost of proceeding with the development of an unnecessary sys-
tem.  According to a leading information technology trade publication, even in cases 
for which the cost-benefit analysis is lengthy and expensive, “wasting days, weeks, 
or even months is infinitely preferable to pushing forward with an ill-conceived or 
poorly structured plan that faces a high risk of failure down the line.”  Costs and 
benefits may be difficult to quantify in many cases but in virtually all cases can at 
least be roughly estimated.  According to one State agency CIO, all costs and bene-
fits can be quantified to some extent if agencies make the effort. 

Absence of Adequate Business Case Analysis in Most of the Projects 
Reviewed.  Most of the case study projects reviewed did not include an adequate 
business case analysis.  In fact, four of the most costly projects reviewed did not have 
an adequate business case.  These projects are discussed in more detail below.     
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The Department of Taxation partnership project to develop tax auditing, 
collection, filing, and processing systems, which is now estimated to cost in excess of 
$200 million, did not include an adequate business case presentation.  In fact, the 
department conducted the analysis only after the Council on Information Manage-
ment (CIM) requested it, two years into the project and within a month of signing 
the $139 million contract with the vendor.  The cost-benefit analysis showed net 
benefits of $185 million over ten years.  However, it does not appear to have included 
a thorough analysis of benefits or costs and was not a comprehensive analysis of all 
options available to the department.  Moreover, the projected revenue analysis was 
based on increased revenue of $391 million resulting from vendor software that 
would assist the department in collecting delinquent taxes and identifying tax evad-
ers.  However, the department’s analysis did not disclose that the software, which 
has been responsible for producing the additional revenue, would cost only $11.8 
million – a small percentage of the full project cost.  

The Integrated Correctional Information System (ICIS) project at the De-
partment of Corrections is an example of a project in which no business case analy-
sis was conducted.  Although ICIS was estimated to cost more than $90 million, no 
formal business case was conducted to justify the investment.  The failure to develop 
a business case has been cited as one of the reasons that the project did not receive 
funding beyond the planning phase, even though there clearly were identified needs.   

The Virginia Department of Transportation’s Integrated Document Man-
agement System (IDMS) project is another example of a multi-million dollar project 
in which there was no business case analysis.  This project was assessed to be a 
lower priority project for the agency, yet the department proceeded to spend $46 mil-
lion dollars on this failed development effort without conducting such an analysis.     

The electronic public procurement system (eVA) project at the Department 
of General Services (DGS) is another example of inadequate business case analysis.  
The analysis was not completed until three days before DGS signed the contract 
with the vendor.  DGS did not conduct a cost-benefit analysis or any other estima-
tion that adequately quantified the costs and benefits from eVA once the system was 
implemented.  In addition, when the project was changed from an optional to a 
mandatory system, there does not appear to have been an analysis of the benefits in 
relation to the costs incurred by agencies that would be required to interface their 
own procurement systems with eVA.  Finally, the assertion that eVA would save 
money through increased efficiency and lowered prices is not supported by any 
analysis in the business case.    

Executive Leadership Is Not Always Supportive of Project Success 

The extent to which appropriate leadership is exercised can significantly 
affect the success or failure of an information systems project.  Project leadership 
differs from management or oversight in that a leader supports but does not direct 
or oversee a project.  A leader often has responsibility for addressing external factors 
that may facilitate or impede a project.  In addition, a leader’s role is to ensure fi-
nancial and personnel resources are in place, and to lead the agency through the cul-
tural changes that accompany major systems development projects.  Some of the 
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projects reviewed provide examples of how effective leadership can assist a project, 
while other projects indicate how ineffective leadership may hinder the success of a 
project. 

A good example of appropriate leadership is the partnership project at the 
Department of Taxation.  When the decision was made to replace the obsolete reve-
nue accounting system, the agency was unable to secure funding for the project 
through general fund appropriations.  Therefore, the Tax Commissioner began to 
explore other funding options, and the agency sought and received legislative au-
thority to enter a partnership to conduct the project and thus use a benefits funding 
model to provide funding.  This unprecedented approach was innovative and has led 
to a development effort that has been successful thus far.  The Tax Commissioner 
also demonstrated leadership through the assignment of several senior staff with 
extensive experience to the project.     

The eVA project at DGS illustrates how inappropriate executive leader-
ship can have negative consequences for a project.  While the commitment of the 
previous administration benefited the project in some respects, the involvement of 
the governor’s office in the project hindered several planning activities in a manner 
that continues to negatively affect the project.  The governor’s office required that 
the first phase of the project be completed within nine months, and as a result, as-
pects of the project were adversely affected.  This compressed development time-
frame prevented the use of pilot projects, as recommended by the Council on Infor-
mation Management.  In addition, DGS staff reported that the aggressive schedule 
limited their ability to gather additional support for the project, from both State 
agencies and the vendor community, a step that had been recommended by the gov-
ernor’s task force on procurement.  Moreover, the compressed timeframe for pro-
curement appears to have led to misunderstandings between DGS and the vendor 
regarding at least one basic software requirement.   

The project undertaken by the State Board of Elections to develop a new 
voter registration system also demonstrates the consequences of inappropriate ex-
ecutive leadership.  The Secretary of Administration inappropriately empowered a 
local election official to act as project manager even though he was not qualified.  
The agency already had a designated project manager who reported to the project’s 
oversight committee, but the local election official reported directly to the Secretary.  
This action diminished the State Board’s role in the project, compromised the project 
management and oversight structures, and ultimately contributed to the failure of 
the project.   

Presence of Nine Elements for Project Success  
Has Not Been Consistent in Projects Reviewed 

Based on the review of major IT systems development projects in the 
State, the nine elements identified for project success have not been consistently 
present.  Only five of the projects reviewed had most of the elements present.  In 
contrast, seven of the projects had more of the nine elements absent than present. 
With the remaining three projects, the presence of the elements was mixed.  The 
nine elements are discussed in greater detail later in this chapter. 
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Some of the elements that appear present less often than others are plan-
ning elements, which include identification of the business needs and system re-
quirements, proven technical feasibility, and organizational and business process 
analysis.  Proven technical feasibility was absent in seven of the projects reviewed 
and only fully present in four of the projects.  In addition, organizational and busi-
ness process analysis was only fully present in three of the projects reviewed.  An-
other element that was either absent or only partially present in most projects was 
effective project management.  Finally, effective project oversight was absent in 
seven of the projects reviewed.  Exhibit 5 provides a summary of the number of 
times each of the elements was present, partially present, or absent for each of the 
projects reviewed.   

Many of the projects that have been failures lacked most of the elements 
important to success.  In contrast, with the projects that have been successful, most 
of the elements have been present.  The unsuccessful projects generally lacked the 
following elements:  proven technical feasibility, adequate vendor and product 
evaluation and selection, a strong legal contract, effective project management, and 
effective project oversight and control.  Conversely, these same elements were gen-
erally present in all of the successful projects.  Exhibit 6 shows the presence or ab-
sence of each element for each of the projects. 

Successful projects include the Department of Motor Vehicles Service 2000 
project and the ABC’s Management of Inventory and Product Sales (MIPS) project.  
Both of these projects had virtually all of the elements critical to success and have 
met their goals.  In addition, there are three large projects that are still ongoing but 
have most of the success elements fully present and appear on track to meeting pro-
ject goals.  These projects include the Standards of Learning (SOL) project at DOE, 
the partnership project at Tax, and the SIS project at the VCCS.  All three of these 
projects have had virtually all of the success elements present and appear to be on 
track to success. 

In contrast, seven of the projects that have been reviewed had more of the 
elements absent than fully present.  These projects are:  the ARIA project at William 
& Mary, the IDMS project at the Department of Transportation, the IHRIS project 
at the Department of Accounts and Department of Human Resource Management, 
the VVRS2 project at the State Board of Elections, the VISION project at the De-
partment of Health, the ICIS project at the Department of Corrections, and the 
MMIS project at the Department of Medical Assistance Services.  Six of these pro-
jects did not achieve the major goals of the project and involved the waste of a sub-
stantial amount of State funds.  The MMIS project at the Department of Medical As-
sistance Services is still ongoing and may ultimately meet the project goals, but it is 
substantially over budget and behind schedule.  The remaining three projects re-
viewed had some of the elements present and others absent.   

 



Page 28                                                                                         Chapter II: Project Success Has Been Mixed 

  

Exhibit 5 

Presence of Elements that Contribute to Project Success 
(for 15 Major IT Projects) 

  
Present 

✔  

 
Partially Present 

 

 
Absent 

✗  

Identification of 
Functional Needs 
and System Re-
quirements 

 

✔✔✔✔✔   

 

✗ ✗  

Proven Technical 
Feasibility 

✔✔✔✔   ✗ ✗ ✗ ✗ ✗ ✗ ✗  

Organizational and 
Business Process 
Analysis 

✔✔✔   ✗ ✗ ✗  

Adequate Vendor 
and Product 
Evaluation and Se-
lection 

✔✔✔✔✔✔   ✗ ✗ ✗ ✗ ✗  

Strong Legal Con-
tract 

✔✔✔✔✔   ✗ ✗ ✗  

Effective Project 
Management 

✔✔✔✔   ✗ ✗ ✗ ✗ ✗  

Involvement of 
End-Users 

✔✔✔✔✔✔✔✔✔✔   ✗  

Effective Project 
Oversight and 
Control 

✔✔✔✔   ✗ ✗ ✗ ✗ ✗ ✗ ✗  

Reliable Funding ✔✔✔✔✔✔✔✔   ✗ ✗ ✗ ✗  

Source:  JLARC staff analysis of 15 major IT projects at State agencies. 

 

Poor project management and development has had significant financial 
consequences for the State.  The total cost of the failed projects has been at least $75 
million. This figure understates the full cost because it does not include agency per-
sonnel costs for some of the projects.  In addition to the wasted dollars for failed ef-
forts, the projects reviewed have had cost overruns totaling about $28 million.  



Exhibit 6 

Presence of Elements that Contribute to Project Success 

 ✔  Present Partially Present                  ✗ Absent 

Agency  ABC DMV VCCS TAX DOE DEQ VDOT DGS DOC DMAS SBE W&M DOH DOA/DHRM VDOT 

Element       System  MIPS S2K SIS TPP SOL CEDS ICAS EVA ICIS MMIS VVRS2 ARIA VISION IHRIS IDMS 

Identification of  
Functional Needs and 
System Requirements 

✔  ✔  ✔  ✔       ✗  ✔    ✗   

Proven Technical 
Feasibility 

✔  ✔  ✔   ✗    ✗  ✗  ✗  ✔  ✗   ✗  ✗  

Organizational and 
Business Process 
Analysis 

✔   ✔  ✔  N/A      ✗    ✗  ✗  

Adequate Vendor and 
Product Selection  

✔  ✔  ✔  ✔  ✔  ✔    ✗    ✗  ✗  ✗  ✗  

Strong Legal Contract  ✔  ✔  ✔  ✔  ✔  N/A   N/A ✗  N/A ✗   N/A ✗  

Effective Project 
Management 

✔  ✔   ✔  ✔   ✗   N/A  ✗  ✗  ✗   ✗  

Involvement of  
End-Users 

✔  ✔  ✔  ✔  ✔  ✔  ✔   ✔  ✔   ✔  ✗    

Effective Project 
Oversight and Control 

✔  ✔  ✔  ✔   ✗  ✗     ✗  ✗  ✗  ✗  ✗  

Reliable Funding ✔  ✔  ✔  ✔  ✔   ✔   ✗  ✔  ✗   ✗  ✗  ✔  
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Some of the agencies with failed projects have learned from their experi-
ences and appear to have substantially improved their project development process.  
For example, the Department of Health identified the weaknesses with the VISION 
project shortly after it was implemented and began to address the agency’s systems 
development shortcomings.  The department restructured its internal information 
systems division.  In addition, it hired an experienced project manager and began 
efforts to develop a system that will meet the goals intended to be achieved through 
VISION.  While still ongoing, it appears that this project will be successful. 

Similarly, the College of William and Mary appears to have rebounded well 
from the ARIA project.  The institution has now contracted with another vendor 
with a proven product to develop a student information system, and has designated 
a strong project manager to oversee project development.  The project has not yet 
been completed but appears to be successful thus far. 

Statewide Enterprise Systems Present Unique Challenges  

Development of large, statewide or interagency systems presents unique 
challenges in addition to the nine elements already discussed.  These challenges 
arise from the lack of statewide technology standards, individual agency autonomy, 
a lack of coordination between central and line agencies, and a lack of funding for 
these systems.  Two statewide systems development projects that illustrate these 
challenges are the electronic procurement project (eVA) and the Integrated Human 
Resource Information System (IHRIS) project.   

IHRIS and eVA Are Two Recent Statewide Systems Development Ef-
forts.  Two recent statewide enterprise projects that have been undertaken are the 
IHRIS and eVA projects.  The IHRIS project, which began development in 1996, was 
intended to integrate the central payroll and personnel functions at the Department 
of Accounts (DOA) and Department of Personnel and Training (DPT), now the De-
partment of Human Resources Management, respectively.  In addition, the central 
agency proponents – DOA, DPT, the Department of Planning and Budget, and the 
Council on Information Management – also intended to have IHRIS replace the per-
sonnel and payroll systems that line agencies maintained to supplement the central 
systems.  The eVA project, now in use at the Department of General Services (DGS), 
was initiated in order to provide an array of electronic purchasing tools for State 
agencies, gather data on state purchasing, and simplify purchasing requirements for 
vendors.   

Three major issues had to be addressed in the development of both eVA 
and IHRIS.  First, both projects faced the challenge of implementing very sophisti-
cated and complex systems in a variety of technology environments without the 
benefit of State standards.  Second, the central agencies managing each project had 
to consider the appropriate division of responsibility between central and line agen-
cies.  Finally, both projects had to obtain adequate funding for the life of the project.   

The Absence of State Technology Standards Has Harmed Enter-
prise-Wide Systems Development.  A significant obstacle to the development of  
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both IHRIS and eVA was the absence of State technology standards for hardware, 
software, or data exchange.  Without the guidance of State technology standards, 
line agencies can develop their own systems using any hardware, software, or data 
standards they choose.  This has led to substantial variation among agencies in the 
types of systems, including the hardware and software used.  This variation com-
pounds the difficulty of implementing statewide systems because the software main-
tained by the central agency must be compatible with the software and hardware at 
line agencies.  

The absence of State technology standards hindered development of both 
IHRIS and eVA.  During the IHRIS project, the steering committee found that the 
software would not function because each line agency was authorized to use any 
type of security and telecommunications software.  The diversity of software types 
exceeded the ability of the IHRIS software, which was not designed for use in a 
highly unstandardized environment.   

The development of eVA has been slowed by the lack of software and data 
standards.  The eVA project has been required to accommodate a variety of software 
types at line agencies, and this has slowed usage of eVA.  For each type of software, 
a different interface had to be developed that would connect the agency software to 
eVA, and this has required more than a year of ongoing effort by DGS, the vendor, 
and the line agencies to determine how to create the interfaces.  As the project pro-
gressed, DGS and the larger State agencies were also forced to develop implicit State 
technology standards for data exchange.  The line agencies had adopted a variety of 
data standards that were incompatible with each other, and the inability to share 
data further hindered the eVa project.  The development of these data standards has 
increased the likelihood of eVA’s success, and the development of additional technol-
ogy standards would increase the State’s ability to successfully implement enter-
prise-wide systems in the future.   

Agency Autonomy and Lack of Coordination Between Central and 
Line Agencies Has Hindered Project Success.  The absence of any mechanism 
for coordinating inter-agency projects, coupled with the autonomy of line agencies, 
has hindered the development of eVA and IHRIS.  The inability to coordinate pro-
jects across agencies has resulted in an inadequate consideration of which functions 
should be provided centrally, and which should be provided at line agencies.  During 
the IHRIS project, there is no indication that a single central system could satisfy 
the requirements of every line agency.  Additionally, line agencies were resistant to 
the idea of a central system and reluctant to perform business process reengineer-
ing.  In combination, systems development was hindered as a result of increased 
customization of the software.   

The eVA project was initiated without adequate consideration of which 
purchasing tools should be provided by a central system in order to avoid duplication 
of effort and cost.  Although eVA was intended to be an optional system, this ap-
proach was not successful and use of eVA has been mandated.  However, line agen-
cies have been reluctant to use the system because of their substantial investments 
in existing systems.  Additionally, DGS asserts that eVA reduces the need for agen-
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cies to maintain independent purchasing systems, yet many agencies disagree with 
this assessment. 

Finally, the absence of central coordination allowed both eVA and IHRIS 
to be initiated without a consideration of the costs that would be borne by line agen-
cies.  The budgets presented for these two systems did not include the total cost of 
the projects, because only the costs for the central agencies were identified.  This has 
proved harmful to both projects because line agencies have been unwilling to volun-
tarily commit their own resources to untested systems.     

Funding for Enterprise Systems Has Been Inadequate.  Another ob-
stacle in developing statewide projects is the lack of sufficient funding.  Projects of 
this scale are inherently expensive, but the General Assembly has not been inclined 
to provide full funding for them.  This situation has been exacerbated by the failure 
to fully account for the total cost of statewide projects.   

The IHRIS project was unable to obtain funding sufficient to provide 
hardware at the line agencies.  In the final year of the project, the steering commit-
tee began to be concerned that full deployment of IHRIS would require at least one 
additional server at each line agency, and that DOA and DHRM (formerly the De-
partment of Personnel and Training) would be required to pay for their procurement 
and maintenance.  According to the Director of the Department of Human Resource 
Management, who sought input from both the Comptroller and the Director of the 
Council on Information Management, another $30 million would have been required.  
Lack of funding for the project was one factor that contributed to the ultimate fail-
ure of the project. 

Like IHRIS, the eVA project did not have an appropriation, but instead 
received a treasury loan, along with a directive from the General Assembly to first 
“explore other financing strategies during development.”  DGS requested a treasury 
loan of $3 million, which is being repaid by fees charged to State agencies and insti-
tutions of higher education.  The treasury loan repayment was supposed to be the 
only charge to State agencies for eVA.  In addition, the Secretary of Finance and 
DGS developed a reverse-funding model under which suppliers were to pay registra-
tion fees, plus a fee on each eVA transaction.   

However, the reverse-funding model used for the eVA project has not 
worked as anticipated, although it appears that DGS presently has access to a suffi-
cient amount of funding.  One problem caused by the funding model has been the 
resistance by suppliers to the payment of transaction fees, which decreased support 
for the project among private sector entities, and has resulted in a $7.1 million 
charge to State agencies in the current fiscal year.  In addition, the funding model 
assumed that the vendor would have an incentive to develop eVA in a timely man-
ner in order to collect additional revenue, but this has not occurred.  Instead, DGS 
modified the contract to provide accelerated payments to the vendor in exchange for 
the completion of specific tasks.   
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NINE ELEMENTS IMPACT PROJECT SUCCESS 

A review of the State’s recent experience with information systems devel-
opment reveals that nine elements are critical to the success of major information 
system projects. These elements relate to the various phases in a project’s develop-
ment, from the planning stage, through procurement and finally project manage-
ment and oversight.  They include the following:  (1) identification of functional 
needs and system requirements, (2) proven technical feasibility, (3) organizational 
and business process analysis, (4) adequate vendor and product evaluation and se-
lection, (5) a strong legal contract, (6) effective project management, (7) involvement 
of end-users, (8) effective project oversight and control, and (9) reliable funding.    

Each of the major projects reviewed as a part of this study were assessed 
based on the presence or absence of these major elements.  The project case studies 
are included in Appendix A, and for each project there is an exhibit indicating the 
presence or absence of each of the elements.  This section discusses each of these 
elements and provides examples of how the presence of these elements has contrib-
uted to the success of projects, or how their absence appears to have been a cause for 
project failure.   

Some Projects Have Failed to Adequately Identify  
Functional Needs or Define System Requirements 

Adequate identification of functional needs and definition of system re-
quirements are key first steps in the development of a major information system 
project.  The proper identification of functional needs is the process of identifying 
and prioritizing agency needs along with assessing whether there may be an effec-
tive technology solution to address the identified needs.  The definition of system re-
quirements is also a key aspect of the initial process.  Requirements definition in-
volves identifying and specifying the functions that an IT solution must perform 
along with the hardware and network infrastructure that will be required for the 
system to operate effectively.  These planning elements have been present in many 
of the State projects reviewed but absent in others. 

Identification of Agency Functional Needs and Appropriate Solu-
tions to Meet Those Needs.  The first step in the systems development process is 
the identification of agency functional needs and appropriate solutions to meet those 
needs.  Proper identification of needs involves a fundamental assessment of business 
goals and system resources in an agency or a division within an agency.  The process 
may originate with a strategic plan, and should be driven by leaders and end-users 
(those personnel that operate the system) within the agency and not information 
technology staff.   Upon identification of functional needs, a general examination of 
the type of solutions available should be conducted to assess which ones are most 
appropriate to meet the identified needs.  This process, when done effectively, can 
ensure that major system development efforts will be focused on critical needs, and 
that a project’s scope will be proportionate to the agency needs being addressed. 

Based on the projects reviewed, most agency projects appear to be initiated 
to address a significant functional need that has been identified.  However, the ex-



Page 34                                                                                         Chapter II: Project Success Has Been Mixed 

  

tent to which the agency conducted a formalized process for the evaluation of func-
tional needs has varied.  A good example of a project that resulted from a structured 
analysis of the agency’s functional needs was the Inventory and Condition Assess-
ment System (ICAS) at the Department of Transportation (VDOT).  VDOT con-
ducted an extensive analysis of agency functional needs prior to beginning work on 
the development of ICAS.  Beginning in 1995, VDOT undertook a comprehensive 
agency-wide needs analysis in order to identify the areas in which services could be 
improved or efficiencies realized.  One of the recommendations of that study was the 
need to shift from a system in which maintenance was managed regionally by VDOT 
districts to a system of integrated asset management in which maintenance of the 
State’s transportation network would be managed on a statewide basis.  As a result 
of this identified need to integrate maintenance management, the ICAS project was 
initiated.       

Another example of a project that emerged from a formal process for identi-
fication of agency needs was the Department of Taxation’s (Tax) partnership project 
(TPP) to improve tax auditing, collection, filing, and processing.  In early 1993, Tax 
retained a consultant to assist in the development of a strategic plan for the agency 
that identified agency needs that should be addressed.  This process for identifica-
tion of agency functional needs ultimately led to the TPP, which addresses those 
identified needs.   

While agencies appear to be successful at identifying needs, they are some-
times less successful at identifying appropriate solutions to meet those needs.  The 
Accurate, Reliable Information Access (ARIA) system at the College of William and 
Mary is an example of a project in which the solution did not appropriately address 
the institution’s needs.  William and Mary identified its most critical need to be a 
new student information system.  However, the identified solution was an enterprise 
resource planning (ERP) system that would provide the institution with integrated 
student information, finance, and human resources systems.  The institution se-
lected as the vendor a company whose student information system had not yet been 
developed, even though that had been identified as the institution’s highest priority 
need.  

The Integrated Document Management System (IDMS) project at VDOT is 
another example of a project in which the identified solution may not have been pro-
portionate to the need.  VDOT had identified a document management system as a 
need, but it was a relatively low priority compared to other agency needs.  However, 
VDOT ultimately contracted with a vendor and spent $46 million to build a custom-
ized system to meet this identified need when another vendor had proposed a basic 
integrated document system for substantially less cost.   

Definition of System Requirements.  Another important aspect of this 
element is the definition of system requirements, both functional and technical.  Af-
ter identifying the solutions to functional needs, systems requirements have to be 
developed.  Definition of functional system requirements involves delineating all of 
the functions or tasks that an IT solution will need to perform to meet the needs of 
the agency.  Proper definition of the functional requirements of the system is critical 
to the success of an IT project.     
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Definition of technical system requirements involves determining the tech-
nical infrastructure that needs to be in place for the system to operate effectively.  
Technical system requirements may include such things as minimum processing 
speed of agency personal computers, minimum network bandwidth, minimum desk-
top operating system (for example, Windows 2000), minimum data storage capacity, 
and other computer hardware and software requirements.   

The student information system (SIS) project at the Virginia Community 
College System (VCCS) is a good example of a strong process to define the functional 
and technical system requirements before attempting to implement the system.   
The VCCS used workgroups composed of community college administrators from 
each of the functional areas – admissions and records, financial aid, student finance, 
and academic advising.  These workgroups met on an ongoing basis for a period of 
six months to develop the functional requirements for the SIS.  An infrastructure 
workgroup, which was assembled from IT staff both in the central office and at the 
colleges, met over the same time period to develop the technical requirements for the 
system.   

The eVA project at the Department of General Services (DGS) is another 
good example of a thorough process for identifying system requirements.  After re-
viewing available research on electronic procurement and contacting private and 
public sector entities, DGS formed a design team one year prior to issuing a request 
for proposals (RFP) to develop requirements.  The design team consisted of represen-
tatives from the technology secretariat, three State agencies, three local govern-
ments, and three universities.  Over a period of several months this team developed 
a set of preliminary requirements.  DGS then presented these preliminary require-
ments at a statewide end-user forum to solicit additional input.  After receiving 
comments, DGS held conferences with end-users and software companies to further 
refine the requirements.   

In contrast, some projects have failed to adequately define requirements.  
The identification of system requirements was inadequate and adversely affected 
timely progress in development of the Medicaid Management Information System 
(MMIS) at the Department of Medical Assistance Services (DMAS).  DMAS profes-
sional staff were assigned to teams to create Requirements Analysis Documents 
(RADs) for their functional areas.  These RADs were then incorporated into the RFP 
and resulting contract for the system.  However, according to DMAS project man-
agement staff, the teams were not provided with adequate direction and monitoring.  
As a result of the inadequate requirements definition process, considerable time was 
spent after project initiation on disputes between DMAS and the vendor (First 
Health) regarding contract deliverables and the project scope.   

The Integrated Human Resources Information System (IHRIS) project is 
another example of a project in which there was inadequate definition of technical 
system requirements.  Full consideration was never given to whether the hardware 
and software at line agencies would be compatible with the central IHRIS computer.  
The failure to fully assess whether existing line agency hardware and software was 
compatible with IHRIS, or what products needed to be procured at line agencies, 
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was one of the primary factors that contributed to the failure and abandonment of 
the project.     

Some Projects Have Failed Because 
Technical Feasibility Was Not Established  

Assessment of the technical feasibility of information systems development 
is a critical element for project success.  Developing a project using unproven tech-
nology involves substantially greater risk of failure than a project that uses proven 
technology.  Project failure rates and development costs naturally tend to be higher 
with newly developed systems than with systems that have been previously devel-
oped and implemented.  Agencies should, therefore, strive to be technology leaders 
but not technology pioneers.  If agencies decide to be pioneers in the development of 
a system, then they need to seek ways to shift much of the risk of project failure to 
software and implementation vendors. 

While the use of proven technology is advisable, agencies sometimes take 
the risk of using unproven technology for a variety of reasons.  Agencies may be 
tempted to enter into software development contracts with vendors that use un-
proven technology because of vendor promises that it can develop a package custom-
ized to their own business processes.  In other instances, the prospect of being a pio-
neer in the field may seem worth the risk to political leaders, agency directors, or 
CIOs because of the exposure provided by being a technology leader.   

One State agency CIO contends that State agencies, instead of being pio-
neers in the development of systems, should attempt to be “early adopters.”  Early 
adopters are not the first to implement new systems but are some of the first to im-
plement systems after they have been successfully implemented by the pioneers.  
One benefit of this approach is that an agency can take advantage of emerging tech-
nology, but only after it is proven.  Another benefit of being an early adopter is that 
the cost of purchasing a newly developed application may be less expensive at this 
early phase of product distribution than after the application is fully developed and 
widely available.  The disadvantage of early adoption is that the technology may still 
have problem areas that need to be fixed. 

There may be instances in which agencies may feel compelled to attempt 
development of systems without proven technical feasibility in order to meet federal 
or State mandates, or because of the unique mission of the agency.  In these in-
stances, agencies need to take steps to reduce the risk and financial exposure by en-
suring that other critical success elements are present throughout the development 
process.  Elements that may reduce the risk of project failure or financial loss in-
clude a strong project management structure, a legal contract that limits the State’s 
financial risk, and effective project oversight. 

Two good examples of projects in which agencies adequately assessed the 
technical feasibility of a project prior to implementation are the Department of Alco-
holic Beverage Control’s (ABC) Management of Inventory and Product Sales (MIPS) 
project and the Department of Motor Vehicle’s (DMV) Service 2000 project.  Before 
initiating the MIPS project, ABC undertook a proof-of-concept demonstration and 
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hired a consultant to review both the technical requirements of the system and the 
results of the demonstration.  Thus, ABC had confirmed the feasibility of the MIPS 
project before it was initiated. 

The Service 2000 project at DMV is another good example in which project 
feasibility was fully examined prior to developing the project.  A proof-of-concept pi-
lot project was conducted to determine the feasibility of moving the system from the 
existing platform to a new Unix platform, and the Department of Information Tech-
nology confirmed the feasibility of the technical requirements during the initial 
planning phase.  Additionally, a consultant was retained to review and evaluate the 
project plan and systems architecture documents in order to assess the overall feasi-
bility of the project.   

In other instances technical feasibility has not been adequately assessed 
prior to undertaking major systems developments efforts.  The IDMS project at 
VDOT is an example of a project in which proven feasibility was not adequately as-
sessed.  The IDMS project involved a contract with a vendor to build an integrated 
document management system.  However, this particular software solution had not 
been implemented previously.  In fact, project documents refer to the opportunity for 
VDOT to be a “pioneer.”  In addition, the vendor did not have a proven track record 
of implementing complex information systems and was not required to demonstrate 
a proof-of-concept prior to VDOT entering the contract.  The vendor was not able to 
successfully develop the system, and the project was abandoned at a cost of $46 mil-
lion to the State.   

The MMIS system at DMAS is another instance of an agency attempting to 
be a pioneer without having properly protected itself against the associated risks.  
When DMAS began the project in 1998, a successful state MMIS had not been devel-
oped in more than ten years, and the most recent attempt in Virginia had failed.  
However, DMAS entered a contract based on the belief that the selected vendor was 
in the process of successfully implementing an MMIS in Mississippi.  Two years into 
the development, the vendor decided to abandon the Mississippi approach and de-
velop an entirely new and unproven technology in Virginia.  This pioneering effort, 
which is still ongoing, has resulted in a project that is over budget by approximately 
$24 million and delayed by several years.   

Increased Use of Organizational and Business Process Analysis 
Contributes to Project Success 

One element of a successful project development is an analysis of the organi-
zation and its business processes before a project begins.  This analysis determines if 
changes are needed to the structure of the agency itself, or to the steps it takes to 
perform its daily activities.  In addition, once a project is under development, agen-
cies can also benefit from properly balancing software customization with modifica-
tions to existing business processes.  These activities appear to increase the likeli-
hood of project success and are present in some projects.     

Organizational Analysis Can Identify Needed Changes Before the 
Project Begins.  Some systems development projects require a significant degree of 



Page 38                                                                                         Chapter II: Project Success Has Been Mixed 

  

organizational change for the project to succeed.  These organizational changes may 
involve an agency’s internal structure, or its external relationships with other or-
ganizations.  Internal changes may result in a realignment of responsibility between 
regional offices and an agency’s central office, or between divisions within an agency.  
External changes may involve the reallocation of responsibilities between two agen-
cies.     

In some instances, the organizational change may reduce the need for 
new technology, while the inability to make needed changes may indicate that the 
project is not prudent.  With some of the projects reviewed, organizational changes 
were made that contributed to the success of the project.  In other instances, the lack 
of needed change prior to the initiation of a project has hindered its success.   

A good example of a significant organizational change made prior to pro-
ject initiation was the VCCS student information system project, in which VCCS in-
tegrated the 23 college databases into a single VCCS database.  VCCS is presently 
developing a new student information system that will be used by each of the 23 
community colleges.  The creation of a single database prior to systems development 
simplified the scope of the project and reduced its cost.  VCCS only has to modify the 
SIS software once instead of 23 times, and was able to obtain reduced prices from 
software vendors by simplifying software distribution to the individual colleges.    

In contrast, the IHRIS project illustrates how a lack of attention to 
needed organizational changes can hinder a project’s development.  IHRIS was an 
attempt to integrate the State’s payroll and personnel systems, including the elimi-
nation of all duplicative personnel and payroll systems at line agencies.  The pro-
posed elimination of line agency systems would have represented a move towards 
centralization of these activities.  However, it appears that little consideration was 
given to which payroll and personnel functions should be performed centrally, and 
which by line agencies.  Instead, IHRIS was customized to replicate existing line 
agency functions, which increased the cost and complexity of the project.   

The Comprehensive Environmental Data System (CEDS) project at the 
Department of Environmental Quality (DEQ) provides another example of a project 
in which organizational changes were not addressed.  The success of the  CEDS pro-
ject was somewhat limited because the agency did not fully integrate its Air, Water, 
and Waste Divisions before beginning the project.  DEQ was created from four sepa-
rate State agencies in 1993, four years before the project began, and the agency did 
not address the need for further organizational integration prior to initiating the 
project.  By attempting to use technology to further integrate the air, water, and 
waste management programs instead of making an organizational change directly, 
DEQ was unable to develop a fully integrated information system.  In other respects, 
however, the CEDS system has met many of its goals. 

Business Process Analysis Can Increase Agency Efficiency and Aid 
Software Evaluation.  Another important aspect of this element is conducting an 
analysis of existing business processes before a project begins.  The result of any sys-
tems development project is the automation of individual business processes, which 
consist of the steps taken to perform an agency activity.  A thorough examination of 
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how business is conducted may identify areas of inefficiency such as overlapping 
procedures or unnecessary steps.  If these inefficiencies can be corrected without the 
introduction of new technology, then the agency will realize the benefit immediately 
and at a lower cost.  If new technology is needed to reduce inefficiency, then the 
business process analysis can be used to identify the degree and type of technological 
change required.   

Furthermore, an understanding of how business is conducted can aid the 
evaluation of software, particularly commercial software which already includes 
commonly used business processes.  This analysis will often be required during sys-
tems development in order to identify gaps between a desired process and an exist-
ing process, and an agency that performs this analysis before a project begins may 
reduce the possibility of automating an inefficient process.  The CEDS project at 
DEQ and the MIPS project at ABC benefited from business process analysis, while 
the IDMS project at the Department of Transportation was impaired by its absence. 

The analysis of business processes before the CEDS project began allowed 
DEQ to more precisely define the project’s goals and requirements.  DEQ began the 
project by analyzing existing business processes and used this information to de-
velop general system requirements.  DEQ retained a systems development consult-
ant, and then held two major end-user conferences at which attendees analyzed the 
processes and data that would be used in the new system.   

The analysis conducted by ABC for the MIPS project provided a compre-
hensive evaluation of the role played by each business unit in the management and 
sale of alcoholic beverages across the State.  ABC conducted an extensive business 
process analysis that outlined both the daily business workflow and reporting re-
quirements of the existing automated systems.  Furthermore, the analysis provided 
a detailed description of the existing computer systems that were in place to support 
the business operations.   

In contrast, VDOT undertook the IDMS project before the agency had 
conducted any business process analysis.  VDOT hired a vendor to create document 
management and retention policies, and subsequently design an integrated docu-
ment management system.  The use of a single contract to accomplish both tasks 
prevented VDOT from evaluating its new document management policies before de-
ciding to proceed with a document management system, and prevented it from using 
the new policies as a basis for developing requirements for the new system.       

Business Process Reengineering During Development Can Reduce 
Software Customization.  Business process reengineering refers to the modifica-
tion of an existing business process in order to improve, or reengineer, the process.  
An industry best practice is to perform reengineering instead of software customiza-
tions or other modifications.  During systems development, agencies must carefully 
examine existing processes to look for reengineering opportunities, because not do-
ing so may result in increased cost, as well as the increased likelihood of project fail-
ure.  For some projects, reengineering is not possible until new technology is pro-
vided, whether hardware or software, or both.  This illustrates the iterative nature 
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of reengineering, in which the development of a system reveals new reengineering 
opportunities or the need for changes to the system itself.    

Business process reengineering is especially important when a project 
uses commercially available off-the-shelf software.  An off-the-shelf product consists 
of those business processes that are typical enough among similar organizations for 
a vendor to automate them in a software package.  However, vendors usually issue 
new versions of off-the-shelf software on a regular basis, and may require that these 
upgrades be installed as a condition of maintenance agreements.  Agencies that per-
form extensive modifications to off-the-shelf software may have difficulty performing 
future upgrades, and may also incur higher long-term costs for programming and 
consulting staff.  If an off-the-shelf product is used, software customization needs to 
be minimized.  An industry best practice is to perform no more than a 20 percent 
modification of the software itself.  A need for further customization may suggest 
that additional reengineering needs to be performed to conform to the software ap-
plication.   

The SIS project at the VCCS is an example of an agency performing busi-
ness process reengineering instead of software customization.  At the project’s incep-
tion, VCCS decided that the installation of the vendor’s software would be without 
modifications and that the business units would instead reengineer their business 
processes.  After purchasing the software, the VCCS project management team cre-
ated functional workgroups to analyze existing business processes and identify 
which processes would have to be reengineered to conform to the software.  A system 
prototype was developed that satisfied a majority of the existing business processes 
at the colleges, and the colleges were then tasked with reengineering their own 
business processes during the deployment phase of the project. 

In contrast, the business process reengineering process on the IHRIS pro-
ject was undisciplined, and this contributed to the project’s failure.  The project had 
a formal structure to review requests for customization of the software by the line 
agencies, but this process was hindered by a lack of clear authority to refuse the re-
quests of line agencies.  As a result, there was significant customization of the soft-
ware to conform to agency requests and little effort to modify agency business proc-
esses to conform to the software.   

Some Projects Have Failed Due to Inadequate 
Vendor and Product Evaluation and Selection 

The proper evaluation and selection of vendors and products is another 
critical element in determining the success of systems development projects that are 
not developed in-house.  The vendor and product selection process typically begins 
with the development of a request for proposals (RFP), and ends with the award of a 
contract for the procurement of goods or services, or in some cases, cancellation of 
the RFP.  An inadequate selection process can lead to the use of incapable vendors 
or incompatible software products that do not meet the agency’s business needs.  A 
proper vendor and product selection process includes a competitive and unbiased 
proposal and evaluation process, adequate background research on competing ven-
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dors, and consideration of the full range of options, including not developing the sys-
tem or developing it in-house.    

Procurement Process Should Be Competitive and Unbiased.  The pro-
curement process should be competitive and unbiased in order to obtain the best 
possible hardware, software, and services, and to comply with State law.  A competi-
tive and unbiased procurement process provides the opportunity for as many quali-
fied vendors as possible to submit proposals, and ensures that these vendors are 
considered.  In addition, the process needs to allow for the full evaluation of the ven-
dors and products by the procuring agency so that the agency can select the best 
product or vendor available.   

The Public Procurement Act in the Code of Virginia provides rules for the 
procurement process to ensure that procurement is competitive and fair.  The Act 
requires competitive negotiation or competitive sealed bidding for the purchase of 
goods and services.  The Act does provide two instances in which the competitive 
process is not required to be used:  (1) if there is only one practicably available ven-
dor (a sole-source procurement), or (2) if urgent circumstances dictate the need to 
conduct the procurement on an emergency basis.     

The projects reviewed appear to have generally followed the requirements 
of the Procurement Act in selecting and purchasing hardware, software, and services 
for major systems projects.  The general process used has involved the issuance of a 
request for proposal (RFP) and the receipt and evaluation of proposals.  Agencies 
appear to generally evaluate the proposals effectively using systematic criteria and 
committees established to evaluate the proposals.   

However, based on the review of projects, there appear to be ways in which 
the competitive process may be jeopardized and the selection process weakened.  
This may occur if: (1) a vendor helps develop the system requirements for an RFP 
and then submits a proposal, or (2) an agency avoids the competitive procurement 
requirements based on the sole-source or emergency provisions.   

In some instances, the process may be compromised if a vendor who par-
ticipates in the development of system requirements then submits a proposal in re-
sponse to the RFP.  This situation may threaten the competitive process because 
such a vendor may have written the requirements to meet its strengths, giving the 
vendor an advantage over its competitors.  Both the IDMS and IHRIS projects had 
vendors that had participated in the development of the system requirements for the 
RFP and then responded to their own requirements in the RFP.  With the IDMS pro-
ject, the vendor who participated in both phases was the vendor that was awarded 
the contract.   

The exceptions to the Procurement Act may also jeopardize the competitive 
process.  If an agency can establish that there is only one practicably available prod-
uct or vendor, or that there is urgent need for the procurement, it does not have to 
follow the competitive procurement process.  Two of the projects reviewed included 
non-competitive procurements for the services of vendors.  In both instances the 
vendor failed to meet the goals of the contracts.  With the Virginia Information Sys-
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tems Integrated Online Network (VISION) system at the Department of Health 
(DOH), the agency avoided the procurement process based on the existence of an 
emergency.  The vendor chosen did not have the resources to perform the required 
work adequately, and the software development and documentation were poor.   

Similarly, with the IDMS project, VDOT sought and received approval from 
the governor to avoid the competitive procurement process and enter into a $22 mil-
lion sole-source contract for the development of the system.  The sole source was re-
quested because VDOT had already entered into a $22.4 million fixed price contract 
with that vendor for the design of the same project.  VDOT ultimately paid the ven-
dor $45.8 million which included contract payments as well as an agreed upon legal 
settlement.  

Agencies Need to Perform a Full Evaluation of Vendors and Their 
Products.  Another key aspect of this process is an adequate background evaluation 
of the vendors prior to making a vendor selection.  Agencies can reduce the risk of 
project failure through careful analysis of each vendor’s ability to deliver the re-
quested goods and services. This may include an evaluation of the vendor’s previous 
experience, financial stability, and staff resources.   

The VCCS student information system project and the Tax partnership pro-
ject are good examples of projects in which agencies performed the necessary back-
ground research on vendors before awarding a contract.  For the student information 
system project, the VCCS determined there were two qualified responders to the 
RFP.  Subsequently, VCCS scheduled a conference to allow project demonstrations 
of each system, in addition to contacting other colleges and universities that had re-
cently implemented each of the systems.  Additionally, VCCS evaluated the organ-
izational culture of the vendors under consideration to determine which would be 
the most compatible with the VCCS.     

The Department of Taxation (Tax) thoroughly researched vendors prior to 
awarding the contract for the tax auditing, collection, filing, and processing system.  
Two prospective vendors were brought on-site for a period of three months before 
submitting proposals for information system solutions.  This process enabled the 
prospective vendors to become more familiar with the mission and organizational 
culture of Tax, and enabled Tax to become more familiar with each of the vendors.  
After proposals were submitted, Tax scheduled three-day exhibitions for each ven-
dor’s system proposal to provide further clarification to agency staff.  Before award-
ing the contract, Tax sent multiple teams of agency staff to two California agencies 
that had recently implemented the vendor’s tax systems to discuss their experience 
with the vendor. 

In contrast, the College of William and Mary and VDOT did not perform 
adequate background research on prospective vendors for the ARIA and IDMS pro-
jects, respectively.  William and Mary chose a foreign implementation partner that 
had little experience working with American universities.  The institution relied 
primarily on the written response to the request for proposal and failed to check the 
vendors’ references.  William and Mary eventually terminated its contract with the 
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vendor after the project went over budget, and the institution became dissatisfied 
with the progress of development.   

Similarly, VDOT did not perform adequate research on the vendor it se-
lected for design and development of IDMS.  It appears that the vendor did not have 
the level of success with previous projects as VDOT was led to believe, and the fi-
nancial position of the company was not as strong as it should have been given the 
magnitude and complexity of the IDMS project.  In fact, had a vendor with Wood-
side’s financial condition bid on a highway construction project, it would have been 
disqualified based on VDOT’s financial requirements.  VDOT’s internal audit divi-
sion concluded that the department did not review the company’s financial state-
ments, other information system projects the company had developed, or references 
to confirm that the company was a viable candidate for selection. 

Agencies Need to Be Prepared to Not Proceed.  Another aspect of ven-
dor and product selection is the determination of whether to actually proceed with 
the award of a contract.  While an agency with funding for a system may feel com-
pelled to move forward, there may not be an acceptable product available in the pri-
vate market to meet the agency’s goals.  In such instances, agencies need to fully 
consider the options of either building the system in-house, or of not pursuing the 
project until the required technology has been developed.  In some of the projects re-
viewed, agencies have properly considered the full range of options and not pro-
ceeded with procurement.  In other instances, agencies have made questionable de-
cisions to proceed.     

The CEDS project at DEQ and the MIPS project at ABC are good examples 
of projects in which agencies decided to develop systems in-house after determining 
vendor responses were inadequate.  DEQ contracted with a consulting firm to assist 
the agency with the definition of system requirements for the design of a system to 
integrate all of the department’s environmental databases.  After much of the initial 
design work was complete, DEQ was approached by a private vendor which offered 
its services to develop a system for DEQ.  However, after reviewing the vendor’s 
proposal, DEQ decided not to pursue the procurement of an undeveloped system and 
instead build the system in-house. 

Prior to developing MIPS in-house, ABC considered retaining a vendor to 
build it.  The agency issued an RFP but did not receive any responses that it deemed 
to be adequate.  Subsequently, with the assistance of private sector contractors, ABC 
was able to successfully build the inventory management system in-house using 
agency personnel.   

In contrast, the Integrated Correctional Information System (ICIS) project 
at the Department of Corrections (DOC) and the IDMS project at VDOT are exam-
ples of projects in which agencies proceeded with the procurement of systems when 
other options may have been advisable.  The RFP for the ICIS project resulted in 
two qualified vendor responses to provide the agency with an enterprise resource 
planning (ERP) system.  However, neither software vendor offered an adequate solu-
tion for the key component of an ERP, an offender management system (OMS), 
which was the agency’s highest priority need.  One vendor proposed building an 
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OMS module specifically for DOC.  The other vendor proposed interfacing its stan-
dard ERP software package with an OMS product from another vendor.  DOC lead-
ership was familiar with this OMS product and knew it would not meet the needs of 
the agency.  Thus, DOC was confronted with a choice between an undeveloped prod-
uct and a product that was not deemed to be satisfactory.  DOC selected the vendor 
that proposed to develop a new OMS.  The vendor never completed the development 
of the system and recently announced that it has no plans to build an OMS.  Given 
these choices, it appears that DOC should have delayed the project or considered 
trying to build it in-house.   

With the IDMS project at VDOT, the agency received two qualified re-
sponses to its RFP and considered only one to be truly responsive to its require-
ments.  This response was provided by a vendor that had not developed such a sys-
tem before, and did not have a proven track record.  Yet VDOT proceeded with 
procurement of the system. 

Some Projects Have Lacked Strong Contracts 

Another critical element for projects developed by vendors is a strong legal 
contract.  Strong contracts generally specify deliverables, link payments to deliver-
ables, and provide for modular development.   Many of the projects reviewed have 
had strong legal contracts that contain all of the important elements, while others 
have not. 

Contracts Need to Clearly Specify Deliverables.  For projects that are 
developed with vendor assistance, one of the critical elements for project success is a 
contract that clearly specifies the requirements and deliverables that are to be pro-
vided by the vendor.  Without clearly specified requirements and deliverables, there 
is a substantially greater risk that the vendor ultimately will not provide a com-
pleted product that is desired or needed.   With clearly specified deliverables, there 
is less likelihood of misunderstanding between the parties and a much greater 
chance that the desired system will be provided without major changes to the con-
tract.  Moreover, with clearly specified deliverables, the State will be in a much 
stronger legal position to seek enforcement of the contract or to minimize financial 
liability if the vendor does not meet the requirements of the contract.   

Agencies’ success in clearly specifying deliverables has been varied.  Two 
projects in which agencies have developed contracts with vendors that effectively 
specified the deliverables were the SIS project at the VCCS and the MIPS project at 
ABC.  With the SIS project, each contract contained a scope of work document that 
specified in detail the work needed to be performed by the vendor.  Likewise, the 
contract with ABC for the point-of-sale portion of the MIPS system specified in great 
detail the deliverables that were to be provided by the contract. 

In some instances project deliverables have not been as well defined.    One 
example was the contract between DMAS and the vendor for the MMIS system.  
Contract deliverables were not sufficiently specified, and this has led to numerous 
disputes regarding the scope of the work to be performed by the vendor. 
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Another contract that did not adequately specify requirements was the con-
tract between VDOT and the vendor for the IDMS system.  The fixed price contract 
stated that the vendor would provide resources for the procurement, development, 
and implementation phases, but did not specify what those services would be.  In 
addition, the second major contract entered with the vendor did not clearly specify 
the deliverables to be provided.    

Contracts Need to Link Payments to Deliverables.  Another important 
element of a strong contract is to ensure that payments are linked to the provision of 
deliverables.  Contracts that have this linkage improve the likelihood that the State 
will receive the deliverables and the product for which it contracted and minimize 
the risk to the State’s investment. Conversely, failing to link payments to deliver-
ables increases substantially the risk that the State will not receive the product for 
which it contracted. 

Many of the projects that have been reviewed involved contracts in which 
payments were linked to deliverables.  The VCCS contracts, the ABC contract, and 
the DMV contract for the Service 2000 project are all good examples of contracts 
that specifically linked payments to deliverables.  Payment to the vendor was con-
tingent upon the vendor providing, and the State accepting, specified deliverables.  

Other projects reviewed have involved contracts in which payments were 
not properly linked to deliverables.  In some instances, the failure to link acceptable 
deliverables to payment has resulted in failed projects in which substantial amounts 
of State funds have been wasted.  One example of this was VDOT’s contract for the 
development of IDMS.  The first major contract was a fixed price contract, and pay-
ments to the vendor were scheduled to be made over five years without regard to the 
tasks to be completed by the vendor.  A subsequent time and materials contract 
signed with the vendor was based merely on hours worked and was not tied to any 
required deliverables.  VDOT’s internal audit review team described the time and 
materials contract as the equivalent of the agency giving the vendor “an open check-
book.”  The lack of contracts that linked payments to deliverables contributed to the 
fact that VDOT paid the vendor $46 million without receiving a system with any of 
the functionality for which the agency had contracted.  In addition, the vendor sub-
mitted a claim for $800,000, which VDOT ultimately paid. 

Another contract in which payments were not tied to deliverables was the 
eVA electronic procurement project at DGS.  The rationale for not doing so was that 
with a benefits funding model, the State thought that the vendor would have suffi-
cient incentive to produce the deliverables because payments to the vendor would be 
tied to the successful implementation of the system.  However, it was subsequently 
determined that without payments tied to deliverables, the vendor was providing 
only a minimal effort in meeting the requirements of the contract.  As a result, the 
contract was modified to specifically tie payments to deliverables.     

A third project in which deliverables were not tied to payments was the 
contract for implementation of the ARIA system at William and Mary.  The contract 
with the implementation partner was a time and materials contract to implement 
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the commercial software.  William and Mary paid the vendor $3.8 million without 
receiving many of the deliverables in return.   

Contracts Should Provide for Modular and Phased Development 
When Possible.  Another important aspect of structuring a strong contract is to de-
velop a modular or phased approach if possible.  With such an approach, a major 
project is performed in defined increments.  A contract for phased or modular devel-
opment should provide the State with the right to terminate the contract after each 
major phase or module is completed.  This approach can help to significantly mini-
mize the State’s risk in a large project and better ensure that the State obtains value 
from the project even if terminated before completion.  With this approach, the State 
can receive usable pieces of the project as the project progresses.  This gives the 
State more flexibility to terminate a project before completion because some value 
has been obtained.  This approach also enables an agency to better assess the overall 
progress of a project by receiving modules or completed phases.    

A good example of a project with a phased approach is the Inventory and 
Condition Assessment System (ICAS) project at VDOT.  The contract was divided 
into three major phases, and VDOT had the option of ending the project after each 
phase.  The first phase was to build the application and to collect asset condition 
data for three pilot counties.  The second phase would have been to collect asset con-
dition data for the entire State.  The third phase would have been to manage the 
system on an ongoing basis.  VDOT determined that, given concerns regarding the 
vendor’s performance during the first phase and the anticipated cost of the second 
phase, it would terminate the contract after the first phase.  With the phased struc-
ture of the contract, VDOT was able to successfully terminate the contract after the 
first phase and receive a product of value without paying a significant penalty.   

In contrast, there have been major projects in which the contract did not 
provide for a modular or phased approach.   While some of these projects may ulti-
mately be successful, using this approach involves substantially more risk for the 
State.  An example of such a project is the eVA project being led by DGS.  While the 
project is being developed in phases, the contract does not provide for a phased ap-
proach wherein the State could evaluate the desirability of continued development.  
Although the State will never own the eVA system, a substantial amount of devel-
opment effort and expense specific to this system has been incurred by DGS and 
several other State agencies.  Therefore, if DGS were to terminate the contract be-
fore completion of the entire project, the State would receive little functional value 
from its development effort.  This presents a significant risk for the State.      

Project Success Has Been Hindered by 
the Lack of Effective Project Management 

A critical element for project success is the use of effective project man-
agement, including a strong project management structure and appropriate man-
agement tools.  Many of the projects reviewed by JLARC staff demonstrate a consis-
tent weakness in the area of project management, and few agencies appear to have 
adequately developed the core elements of this area.  Project management involves 
the daily supervision of a project, and encompasses activities such as technical 
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change management and contract administration.  All project management activi-
ties are directed toward fulfilling necessary project tasks and ensuring that the pro-
ject is successfully completed within established parameters.   

Effective Project Management Teams with Experienced Project 
Managers Are Essential.  The aspect of project management that appears to be 
most lacking is the use of an effective project management team led by an experi-
enced project manager who is accountable for the success of the project.  To effec-
tively perform project management, it appears that successful major projects need at 
least one full-time project manager or a full-time project management team.  The 
project manager or project management team should have experience with the im-
plementation of information systems, as well as experience or training in project 
management.   

Most large projects require two project managers – business and technical 
project managers.  The business or functional project manager represents the busi-
ness users (those staff that perform the agency’s daily business operations) and en-
sures that the technology is developed to satisfy business needs of the agency.  The 
technical project manager should generally represent an agency’s information tech-
nology division and provide the technical perspective and expertise.     

A best practice is to place the business project manager in charge of the 
project. Although a systems development project is often very complex technologi-
cally, the primary purpose is to automate existing business processes.  As a result, 
an individual with thorough knowledge of an agency’s business practices is in the 
best position to manage a project.  On larger projects the business project manager 
may lead a project management team, including a technical project manager who 
reports to the business project manager.  Successful large projects have also estab-
lished project management structures to provide support for the project manager or 
project management team.  This structure may include the use of project workteams 
with responsibility for specific tasks or subprojects.     

Some of the projects reviewed have established strong project manage-
ment teams.  For the Tax partnership project, the individual selected by Tax to serve 
as the business project manager has extensive experience at the department, both in 
systems development and as director of a business division.  The partnership project 
has both a business and a technical project manager, and these individuals are as-
signed to the project full-time.  Tax also established an extensive project manage-
ment structure below the level of the project managers.  Project teams have been es-
tablished to work on sub-projects and are led by team leaders.  Team leaders report 
to a group leader who has responsibility for several project teams.  The group lead-
ers report to one of two project managers.  The team and group leaders meet weekly 
to resolve issues that arise.  The vendor for the project also has a similar structure.   

For the Service 2000 project, DMV effectively used development teams to 
organize the project’s tasks and to represent key business units in the agency.  DMV 
established an executive project management team consisting of an executive project 
sponsor, the heads of the business and technology divisions, and the project director.  
DMV also created three development teams to represent the key business units af-
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fected by the project, and the managers of these teams reported to the project direc-
tor.  The technical manager was from the IT division and was responsible for the 
network design and hardware acquisition.  The business manager was a representa-
tive of the customer service unit and was responsible for the identification of the 
business needs.  Finally, the applications manager was responsible for software de-
sign.   

Other projects have not had effective project management.  VDOT’s IDMS 
project had extraordinarily weak project management.  The individual assigned to 
manage this $46 million dollar project had no project management experience or 
training, no prior experience in implementing information systems, and was as-
signed to the project part-time.  Moreover, this individual had no other VDOT staff 
assigned to assist him.    

The College of William and Mary’s ARIA project also had weak project 
management.  The project managers had minimal experience or training, and they 
were not assigned full-time.  In addition, there was very high turnover – the project 
had four different project managers from the start of the project in February 2000 to 
its termination in November 2000.  Finally, the first three project managers came 
from the information technology department and did not represent the business us-
ers.  As a result, the project quickly exceeded its budget and did not adhere to the 
business goals of the institution.  Other projects that have lacked strong project 
management include the VISION project at the Department of Health and the 
IHRIS project, as discussed in the case studies in the appendix.   

Several Projects Were Developed Without Systems Development 
Standards.  The absence of agency standards may hinder both project management 
and higher level oversight by not providing project personnel with clear statements 
of agency policy regarding systems development.  Systems development standards 
provide a methodology and structure for agencies to use in the development of in-
formation systems.  Written standards establish agency policy for areas such as pro-
ject management structures, planning documents, oversight and review activities, 
and resource management.  As such, these standards provide a framework to project 
managers.  State agencies have been required by Council on Information Manage-
ment guidelines since 1991 to “adopt written standards for the development, main-
tenance and enhancement of all information systems,” but several agencies have not 
adopted written agency standards and do not use a published project management 
methodology.     

To assist project management, agency standards should address both in-
house projects and those that use vendors or temporary contract staff.  Several 
agencies have stated that agency systems development standards are unnecessary if 
a vendor follows an established methodology.  However, even with projects devel-
oped by vendors, agencies need to have an internal project manager who uses a 
structured methodology for managing the vendor and the overall project.  In the pro-
jects reviewed for this study, some of the agencies have had an established project 
management methodology while others have not.     
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The MIPS project at ABC is a good example of a project that benefited 
from the use of systems development standards.  The use of a formal project man-
agement methodology by ABC aided the successful implementation of the MIPS pro-
ject by facilitating the establishment of a clearly defined project management struc-
ture.  The MIPS project used a systems development methodology that was 
consistent with the Project Management Institute guidelines.  In addition, ABC en-
sured that the project management methodology complied with State requirements 
for large-scope projects.   

In contrast, several agencies that had not adopted standards have either 
had failed projects or have struggled with aspects of systems development.  These 
agencies include the State Board of Elections (SBE), DEQ, DOH, and William and 
Mary.  With all of these projects, the absence of systems development standards ap-
pears to have contributed to inadequate project management structures.   

Use of Planning Documents Needs to Be Improved.   Another impor-
tant aspect of effective project management is the use of planning documents that 
serve to organize and track project management and outline a plan for a project.  
The extent to which an agency needs to develop planning documents will vary de-
pending on whether a project is being developed with a vendor or in-house.  This 
plan generally needs to include a budget, a project schedule, a plan for the allocation 
of resources, and an assignment of project responsibilities.  Planning documents may 
also include the development of the critical path for the project – the sequence of ac-
tivities that must be completed on time for the entire project to be completed on 
schedule.  

The State Board of Election’s Virginia Voter Registration System 
(VVRS2) project lacked a project plan that outlined development tasks or a timeline 
for completion of the project.  This resulted in an ad hoc software development proc-
ess in which the cost, time schedule, and performance of tasks could not be effec-
tively managed.  Moreover, the lack of defined project roles and responsibilities led 
to a split development between two individuals both acting as project manager si-
multaneously.     

The MMIS project at DMAS lacked a sufficient project plan.  There was 
no schedule for the implementation of project tasks for the first two years of devel-
opment.  Without a set schedule and deadlines, the project progressed slowly, and it 
was difficult for the project management team to assess the impact of project delays 
on meeting the overall completion date. 

Technical Change Control Process Is Key Aspect of Management.  
Another key aspect of project management is technical change control, which en-
sures that all technical changes to the project are in accordance with the project’s 
goals and standards.  A change control process helps to ensure that technical 
changes to software development or to hardware configuration are justified and do 
not adversely impact a project.  Without effective change control, technical changes 
can be made that jeopardize the success of the entire project.  This is especially true 
with large, complex projects in which multiple programmers or technicians may be 
working simultaneously on software development or hardware configuration.   
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The MIPS project at ABC is a good example of change control.  The 
agency established a formal change control board (CCB) comprised of end-user rep-
resentatives and the project’s business and technical managers.  This board was re-
sponsible for evaluating all proposed changes to the system.  Because the project 
was primarily a software development effort, the CCB was given the authority to 
approve changes to procedural and business requirements, provided that they did 
not impact the project’s scope, schedule, or budget.   

The IHRIS project at the Department of Personnel and Training (now the 
Department of Human Resources Management) is an example of the problems that 
may result from the lack of effective change control.  The lack of an effective process 
resulted in a significant number of modifications to the software that may have been 
unnecessary.  The change control process for IHRIS was conducted by the change 
management group, which was chaired by the project manager.  In spite of this for-
mal process, project staff state that there was insufficient authority to refuse 
changes requested by the lead site agencies.  As a result, portions of the IHRIS soft-
ware were highly customized, which lengthened the time required for development 
as well as the cost.  In addition, had the project succeeded, the high degree of cus-
tomization would have increased the cost of upgrading and maintaining the soft-
ware.   

Large Projects May Require Full-time Contract Administration.  
Another important element of effective project management is contract administra-
tion – the process by which an agency ensures that a vendor with whom the agency 
has contracted meets the terms and conditions of the contract.  Large projects may 
require a full-time contract administrator to ensure that the deliverables provided 
by the vendor meet the requirements of the contract.  

One of the strengths of the MIPS project at ABC has been the effective use of 
contract administration, which has improved project management.  Effective con-
tract administration allowed the project managers to document changes to the con-
tract or statement of work documents, evaluate vendor performance based on de-
fined measures, and verify that all deliverables met established criteria before 
payments were made. 

In contrast, contract administration by DMAS on the MMIS project has been 
ineffective.  During the early stages of the project, the contractor was allowed to re-
peatedly miss task deadlines and unilaterally change the agreed-upon technical ap-
proach of the project.  Although these incidents may have represented a breach in 
the contract, DMAS did not elect to terminate the agreement or seek other available 
corrective actions.  The lack of effective contract administration has contributed to a 
lengthy delay in the implementation of the system and a substantial increase in 
cost. 

Projects Should Involve End-Users During Planning and Development 

Another element that is critical to project success is the involvement of 
end-users – the individuals who will actually use the system.  The first stage at 
which end-user input is important is during planning, because end-users are the ex-
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perts regarding the business requirements for a proposed system.  End-users also 
need to be involved during systems development, when decisions are made about 
business process reengineering and software modification.   

Most Projects Include End-Users in Project Planning.  State agen-
cies generally do a good job of including end-users during the planning phase of sys-
tems development projects.  The primary purpose of including end-users at this 
stage is to obtain their input in developing the requirements for a proposed system.  
For most of the projects reviewed, end-users have been invited to participate during 
the planning phase. The Standards of Learning (SOL) Technology Initiative at the 
Department of Education (DOE), the partnership project at Tax, the Service 2000 
project at DMV, and the CEDS project at DEQ are all good examples of projects in 
which end-users were given extensive opportunities to participate in the planning 
phase.   

Continued Involvement of End-users During Development Is Less 
Consistent.  Although most agencies involve end-users during project planning, 
there is generally less involvement of end-users during the development phase.   
However, end-user involvement during this phase is equally important. Through 
continued involvement, they can provide valuable input and feedback on software as 
it is developed to ensure that it meets the agency’s business requirements.  End-user 
involvement throughout the process also increases acceptance and understanding of 
a system.  Some agencies have effectively involved end-users during the develop-
ment process, while others have not.   

A major strength of the partnership project at the Department of Taxa-
tion has been the involvement of the end-users throughout the project.  Prior to the 
development of the RFP, more than 100 employees were interviewed regarding is-
sues facing the department and possible solutions.  Upon award of the contract, end-
users at the department were heavily involved in developing the blueprint design for 
the project.  A formalized structure for end-user input was developed to ensure that 
input would be provided from end-users in each focus area.  Then as the project has 
been developed, Tax employees have been working alongside the vendor’s employees 
in the development of the system.   

The CEDS and Service 2000 projects are good examples of how a systems 
development methodology can improve quality, as well as save time, by increasing 
end-user involvement during development.  Both projects were developed using a 
Joint Application Design (JAD) methodology, in which end-users pair with pro-
gramming staff on teams.  With this approach, end-users are directly involved in de-
velopment activities.  The end-users were also able to provide training to other 
agency personnel because of the proficiency they developed during the JAD process.   

Other projects have not adequately involved end-users during develop-
ment.  The eVA project at DGS is an example of how the lack of involvement of end-
users can substantially decrease support for a project.  DGS did not include end-
users at other agencies in the decision to make a substantial change to the project 
(declaring the system to be mandatory instead of optional), and instead used the 
agency’s rule-making authority.  However, the absence of end-user involvement in 
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this major statewide project, which relies for its success on the cooperation of State 
agencies, has led to significant resistance and a continued lack of user support for 
the project among State agencies and their suppliers.   

The VVRS2 project at the State Board of Elections (SBE) is another pro-
ject in which end-users were not adequately involved during development.  The Ap-
propriation Act language directed the formation of a study committee consisting of 
business user representatives, and an extensive survey of end-users was used to de-
velop the technical and functional requirements.  Although the project involved end-
users in project planning, during systems development the end-user committee did 
not meet regularly, had limited authority to make recommendations, and provided 
minimal input.     

Ineffective Project Oversight Has Caused 
Some Projects to Fail or Be Delayed 

Effective project oversight is another element that is critical to the success 
or failure of major information systems projects.  The main goal of project oversight 
is to keep projects within their intended scope, schedule, and budget.  Project over-
sight is distinct from project management in that persons in oversight roles are not 
involved in the daily management of a project, but are periodically informed of pro-
ject progress by the project management team, and also provide direction to the pro-
ject management team when major issues arise.  Project oversight may take the 
form of internal agency oversight, external State government oversight, and inde-
pendent review.  Some of the projects reviewed for this study have had effective 
oversight while others have not. 

Effective Internal Oversight.  Effective internal project oversight in-
volves an internal committee generally comprised of executive level members of an 
agency.  While the project management team deals with the daily administration of 
system development, an internal oversight committee is needed to oversee the pro-
ject management team and address major issues or proposed changes that have the 
potential to impact a project’s scope, schedule, or budget.    

The MIPS project at ABC and the Service 2000 project at the DMV are good 
examples of projects that had effective internal oversight processes.  The internal 
oversight structure for the MIPS project was the MIPS management committee.  
This committee consisted of the deputy commissioner (the project’s executive spon-
sor), chief information officer, chief financial officer, and director of internal audit.  
The committee was responsible for providing general oversight and approving any 
changes to the project’s scope, schedule, or budget.  The committee distanced itself 
from the day-to-day management of the project by delegating minor changes that 
had no major project impacts to the change control board, which consisted of end-
users and the MIPS project and technical managers.    

DMV used an oversight structure for its Service 2000 project similar to that 
of ABC’s MIPS project.  The executive steering committee, consisting of DMV execu-
tives, held regularly scheduled monthly meetings to receive updates on Service 2000 
development progress from the project management team.  The committee discussed 
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issues related to the project’s scope and provided guidance on those issues that im-
pacted project funding or would require a change to the department’s business proc-
esses. 

Along with the projects that had effective internal oversight structures, 
several of the projects reviewed did not.  The IDMS project at VDOT established an 
internal steering committee for the IDMS project, but this committee did not func-
tion effectively as an oversight body.  The project manager was one of two co-chairs 
on the committee, and the other members of the committee do not appear to have 
taken an active role in the project and were absent from many of the committee 
meetings.  Moreover, the committee was not involved in major decisions regarding 
the project, such as the decision to issue a $22 million sole-source contract for ex-
pansion of the project from three VDOT divisions to all 29 divisions.   

Another project that did not have effective internal oversight was the 
MMIS project at DMAS.  During the first two years of the project, there was no for-
mal executive oversight committee or regular forum for the project management 
team to address major issues above the level of the project management team.  Ac-
cording to current MMIS project management staff, when DMAS executive leader-
ship did involve itself with disputes between the project management team and the 
vendor, the leadership offered little support to the team and acceded to many of the 
vendor’s demands over the objections of the team.  With the lack of an effective over-
sight structure, the vendor made a major change to the system architecture that 
significantly impacted the scope and schedule of the project without any input from 
DMAS. 

Effective External Oversight.  With major projects, it is also advisable to 
have an external oversight structure.  Such a structure provides an additional layer 
of project supervision and guidance that is more removed from the project sponsor 
and those intimately involved in a project.  This ongoing oversight can ensure that 
agencies have the basic elements in place for successful project development.  This 
oversight structure also needs to address major issues that arise which could impact 
the project’s scope, schedule, or budget and cannot be adequately addressed at the 
agency level.     

Most of the projects reviewed have had some level of external oversight, but 
with mixed results.  Both IHRIS and VVRS2 projects had external oversight com-
mittees that did little to prevent the projects from failing.  By contrast, the external 
oversight structure for the ICIS project was more successful in guiding the project 
planning effort and preventing the initiation of a high-risk and costly systems devel-
opment project.  Over the last two years, the prior and current Secretaries of Tech-
nology have required that oversight committees be established for all projects of  
$1 million or more.  Given the recent establishment of this process, it is not clear the 
extent to which it has contributed to the success of most of the projects reviewed. 

Effective Independent Review.  A third aspect of project oversight is the 
effective use of independent review.  Unlike internal or external project oversight, 
independent review provides objective analysis of the systems development effort, 
but the reviewer does not have authority to make decisions regarding project direc-
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tion.  This review, which is generally referred to as independent verification and 
validation, promotes the probability of project success by providing an objective as-
sessment of a project. 

Independent verification and validation may provide oversight and guid-
ance on all phases of systems development.  During the planning phase, independ-
ent verification and validation may be used to provide opinions on the adequacy of 
system requirements definition, the technical feasibility of automated solutions to 
agency business needs, and the rationale for investing in a new information system.  
During the procurement phase, independent verification and validation may be used 
to assess the adequacy of the RFP and vendor responses.  While development is on-
going, independent verification and validation may review various aspects of the 
project, including the adequacy of project deliverables and the agency project man-
agement structures, any potential ongoing risks to a project, and whether a project 
is meeting its schedule and budget.     

The ICAS project at VDOT and the Tax partnership project are examples of 
the effective use of independent review.  VDOT hired a consulting firm to perform 
technical quality assurance on project deliverables and produce a project evaluation 
report at the conclusion of the pilot development phase.  These services were valu-
able to VDOT in administering the contract and deciding whether to proceed with 
the second phase of the contract. 

The Department of Taxation has utilized independent verification and vali-
dation consultants throughout its project.  The independent verification and valida-
tion effort includes a team of on-site reviewers who continually monitor the quality 
of contract deliverables and identify potential risks to project success.  Regular re-
ports are issued to the project management team and steering committee summariz-
ing the work of the independent verification and validation consultants. 

The ARIA project at William and Mary and the VVRS2 project at SBE are 
examples of projects that did not have independent verification and validation but 
could have benefited from it.  William and Mary contracted with a consultant to pro-
vide quality assurance services, but the consultant apparently provided no evalua-
tions or reports.  Thus, the institution received no regular quality assurance updates 
to assist leadership in monitoring the project.  As the project was falling behind 
schedule and going over budget, these reports could have been valuable to institu-
tion decision-makers. 

The VVRS2 project could have benefited from effective independent verifi-
cation and validation as well.  Experienced independent verification and validation 
consultants likely would have identified the numerous problems with the manage-
ment structure for the project as well as the lack of a design document to guide soft-
ware development.  A former member of the State Board of Elections project team 
has stated that the project would have benefited greatly from outside review.   
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Lack of Reliable Funding Has Impeded Some Projects 

Another critical element to the success of systems development projects is 
an adequate and stable funding source.  Reliable funding enables a project team to 
invest in the resources needed to develop a quality project.  Some of the projects re-
viewed have had adequate funding while others have not.  Overall, sufficient fund-
ing has been available primarily to non-general fund agencies. 

The Service 2000 project at DMV, the MIPS project at ABC, and the public-
private partnership project at Tax are all projects with adequate funding.  Both the 
Service 2000 and the MIPS systems were funded primarily though agency alloca-
tions but received sufficient funding to meet all of the project expenses.   

The Tax partnership project has also benefited from reliable funding but 
has had a different funding model.  Instead of allocations from the agency budget or 
General Assembly appropriations, the project has been funded from revenue report-
edly generated from the first phase of the system, implemented as part of the overall 
partnership project.  According to Tax officials, these early projects, which have im-
proved collection and audit functions, are currently generating sufficient revenue to 
fund the remainder of the project.  This type of funding is known as a “benefits 
funded” model. 

In contrast, several of the projects reviewed have not had adequate funding, 
and this has adversely affected the projects.  For example, the IHRIS project did not 
have sufficient funds appropriated to pay for the costs of implementing the system in 
line agencies.  The funds allocated for the project were only for the development of 
the software and the central server. This significantly hampered line agency buy-in 
for the project, which contributed to the project’s failure.  Another example of a pro-
ject that lacked adequate funding was the ICIS project at DOC, which was cancelled 
as a result of insufficient funding.  The VVRS2 project, which relied on general fund 
appropriations, was terminated because of the lack of funding.  Finally, the eVA pro-
ject at DGS has been adversely affected because the original funding model did not 
function as intended, necessitating a contract modification and an additional as-
sessment to line agencies.   

CONCLUSION 

The failure to develop an adequate business case, inappropriate leadership, 
the inconsistent presence of the nine project management elements, and the chal-
lenges associated with developing multi-agency enterprise systems have led to sub-
stantial State funds being expended on failed projects or projects that have not met 
many of their intended goals.  The loss of at least $75 million on failed projects and 
an additional $28 million in cost overruns on other projects demonstrates the need 
for significant changes to the systems development process in the Commonwealth.  
These changes would need to address inadequate planning, oversight, and support of 
agency systems development projects, as well as the lack of a reliable funding source 
for several agency and multi-agency projects.  Chapter III of this report proposes 
changes to address these shortcomings. 
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Based on the review of recent major IT projects, there appears to be a need 
for more consistent project planning, including the identification and prioritization 
of system needs, articulation of the business case, assessment of the technical feasi-
bility, and analysis of agency organizational and business processes.  These planning 
activities need to be conducted to ensure that only worthwhile projects are under-
taken, that agencies are prepared to initiate projects, and that opportunities for col-
laboration among agencies are identified.  The State could address shortcomings in 
the planning process by developing a mechanism for prioritizing statewide systems 
needs and requiring that agencies complete the appropriate planning activities prior 
to project initiation. 

The review of major IT projects also shows the need for enhanced oversight 
of agencies during the procurement of goods and services and during systems devel-
opment.  Several of the projects appear to have suffered from inadequate vendor and 
product evaluation as well as contracts that exposed the State to financial risk.  In 
addition, agency project management and oversight have been ineffective in several 
of the projects.  The State could address these shortcomings by enhancing its over-
sight processes and requiring approval for agencies to proceed with systems devel-
opment efforts at critical stages in the projects. 

The State could also improve the systems development process by offering 
additional support services to agencies throughout the process.  Given that effective 
project management was absent or only partially present in a majority of the pro-
jects reviewed, there appears to be a need for improved project manager training 
and support services.  Agencies could benefit from affordable and effective project 
manager training and the availability of experienced IT professionals to assist them 
throughout the systems development process.  In addition, the establishment of a 
common statewide architecture for IT systems would assist in the development of 
multi-agency projects. 

Finally, there appears to be the need for consistent, reliable funding for ma-
jor systems development projects.  Although a majority of the projects reviewed for 
this study had reliable funding, several of the projects did not have sufficient fund-
ing.  Also, needed projects, such as the replacement of the Commonwealth Account-
ing and Reporting System, the Program Budgeting System, and the Personnel Man-
agement Information System, have not been initiated in part because of funding 
limitations.  In order for these and other needed systems to be initiated and effec-
tively developed, a reliable State funding mechanism for IT projects is needed. 
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III. Improving Virginia’s Information Systems  
Development Process 

Historically, the Commonwealth of Virginia has followed a relatively decen-
tralized government model, granting individual agencies substantial autonomy.  The 
State’s experience with information systems development, however, suggests the 
need for a greater central role.  This study shows that a number of agencies have the 
experience, capability, and knowledge to successfully develop major information sys-
tems, but that many other agencies do not.  Unless the State plays a greater role in 
providing oversight and support, agencies without this capability and experience 
may continue to waste millions of tax dollars in the development of information sys-
tems that do not fully meet agency needs.  Greater central support should produce 
substantial savings through better project management, a higher project success 
rate, and a decreased need for agencies to retain outside consultants.  A greater cen-
tral role is also needed to ensure that sufficient funding is available for major pro-
jects, and that an effective strategic planning process is used to identify State priori-
ties.      

 
While the current Secretary of Technology has recently taken several posi-

tive steps that may improve the information systems development process, the exist-
ing organizational structures and processes need to be strengthened.  The State 
needs to establish an Information Technology Investment Board to set strategic pri-
orities, and a full-time chief information officer to lead the development and plan-
ning of information systems.  In addition, a more effective approval and oversight 
process needs to be established to ensure that the appropriate projects are being ini-
tiated and that the systems development process is adequate.  Along with increased 
oversight, a new funding mechanism needs to be established to help pay for major 
statewide or general fund agency projects.  The Department of Technology Planning 
also needs to develop stronger expertise in information systems development and 
provide increased support to agencies that need assistance with development.  Fi-
nally, the strategic planning process needs to be improved to ensure that agency as 
well as statewide business needs are considered, and that technology projects which 
meet those needs are identified and appropriately prioritized.   

 
The current Secretary of Technology has identified many of the concepts 

recommended in this report as areas in which the State needs to improve IT devel-
opment.  He has indicated that an IT investment board needs to be created, a capital 
funding process needs to be established, and the strategic planning process im-
proved.  While the Secretary has not yet provided much detail on many of these con-
cepts, he appears to be moving in the right direction.  Exhibit 7 shows some of the 
similarities between the proposed JLARC recommendations and concepts proposed 
by the Secretary. 

 
Finally, improving the systems development process will require more than 

the identification of problems and the establishment of the structures and process   
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Exhibit 7 
 

JLARC Model Is Consistent with 
Concepts Proposed by Secretary 
 

Proposed JLARC Model 
 

 
Secretary’s Proposed Changes 

Strong independent CIO who directs the 
Department of Technology Planning 

Enhanced CIO focus for the Secretary 
of Technology 
 

Approval of all major projects by an 
Information Technology Investment Board 
consisting of cabinet secretaries and 
chaired by the Secretary of Technology 
 

Approval of funding for enterprise projects 
by an investment board consisting of 
cabinet secretaries and chaired by the 
Secretary of Technology 
 

Evaluation of all projects by the CIO and 
Investment Board based on alignment with 
strategic plan, benefits to the State, 
identified risks, funding requirements, and 
proven technical feasibility 
 

Evaluation of enterprise projects for 
funding based on alignment with strategic 
business objectives, appropriate return on 
investment, solid business case, and 
proven technical feasibility 
 

Approval of all requests for proposals  
and vendor contracts 
 

Increased oversight of technology  
procurements 
 

Secretarial Oversight Committees for all  
IT projects with an estimated cost of  
$1 million or more 
 

Secretarial Oversight Committees for  
projects that involve procurements of  
$1 million or more 
 

Capital planning and funding for enterprise 
and other major agency systems 
 

Capital planning and funding for enter-
prise systems 
 

Project management specialists within  
the Department of Technology Planning  
to provide oversight and support of all 
projects, and to manage development  
of enterprise systems projects 
 

IT Services Director within Department  
of Information Technology to manage 
development of enterprise systems  
 

Information Technology Investment Board 
consisting of cabinet secretaries to provide 
ongoing oversight of enterprise systems 
 

Executive Oversight Committee consisting 
of deputy secretaries to provide oversight 
of enterprise systems 
 

Technology standards for all information 
systems 

Technology standards for enterprise  
systems 
 

Formal project management methodology 
and formal project management training 
 

Formal project management methodology 
 

Source:  JLARC staff analysis and Virginia Strategic Plan for Technology 2002-2006. 
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recommended in this report.  Many of the problems identified in this review have 
been identified in previous reports by JLARC, the Auditor of Public Accounts, con-
sultants retained by the State, and internal auditors within agencies.  However, 
many of these problems continue to remain unaddressed.  Significantly improving 
the systems development process will require the strong commitment of persons in 
responsible positions to make the proposed new process work. 

OVERSIGHT, SUPPORT, AND PLANNING HAVE BEEN MINIMAL  

The development of information technology projects has been a highly de-
centralized process in Virginia.  Virtually all information systems development has 
occurred at the agency level.  Projects have typically been initiated, planned, pro-
cured, and managed internally by the sponsoring agencies.  There has been only lim-
ited central review of projects at their outset, or oversight as they have proceeded.  
In addition, there has been minimal central support provided to agencies during pro-
ject development.  With limited project management standards and the lack of an 
overarching architecture for information technology in the State, the development 
processes used and the technologies chosen have varied substantially across agen-
cies.  This has produced mixed success in development efforts and an ad hoc infor-
mation technology architecture comprised of incompatible systems.  Further, the in-
formation technology development process has lacked an effective strategic planning 
mechanism to identify and prioritize systems needs on a statewide basis and to ex-
amine opportunities for collaboration among agencies.  
 

Over the last six months, the Secretary of Technology and Department of 
Technology Planning have taken several steps that may improve the approval and 
oversight process.  However, even with these changes, the overall process for infor-
mation systems development remains inadequate.  There is currently no mechanism 
to align State policy priorities with systems development projects, or to ensure that 
sufficient funding is available for those projects that the State deems necessary.  In 
addition, the approval process for projects continues to be limited by having a single 
individual who does not represent all of the business interests of the State, solely 
responsible for the approval of all major projects.  Also, the oversight of projects that 
is currently performed does not provide the level of ongoing monitoring and reliable 
reporting that needs to occur.  It remains critical for the State to provide greater on-
going support to agencies as they attempt to develop these complex and high cost 
information systems.   

Approval and Oversight Has Been Limited 

Until recently, there has generally been little oversight of the development 
of information systems projects.  There has been no review or approval process for 
projects before their initiation, and there has been little ongoing oversight of projects 
as they have been developed.  In recent months, the approval process has been modi-
fied, and these changes may offer some improvement.  However, even with these im-
provements, there remain problems with the approval process that need to be ad-
dressed.  
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Procurement Approval Process Has Been Flawed.  Under current law, 
the Secretary of Technology is required to review all technology procurements ex-
ceeding $100,000.  The statute gives the Secretary the authority to delegate ap-
proval of procurements between $100,000 and $1 million to the Department of Tech-
nology Planning (DTP), but requires that the Secretary directly approve all 
information technology procurements of $1 million or more.  This review process is 
referred to as the agency procurement request or APR process.   

 
In the past, this review process has been flawed.  The review has been a 

limited determination of whether a procurement request is consistent with an 
agency’s strategic plan.  There has been no evaluation of the overall project objec-
tives, project plan, or technical feasibility.  As a result of this limited review, virtu-
ally all APRs submitted have been approved.  With a more effective approval proc-
ess, some of the projects reviewed for this study that lacked adequate planning or 
proven technical feasibility could have been identified earlier in the process and the 
problems addressed prior to the expenditure of millions of dollars on failed efforts.   

 
Another problem with the APR process is that procurements have been 

considered individually without any assessment of whether a procurement or series 
of procurements are part of a larger project.  Therefore, in many instances the re-
view has been limited to one or more components of a project but not the project as a 
whole.   

 
The current Secretary of Technology took steps in April of this year to im-

prove the APR review process.  Now, when a procurement request in excess of $1 
million is submitted, DTP is required to determine whether a procurement request 
is part of a larger IT project.  In addition, the Secretary now requires a more exten-
sive review before approving an APR request, including a consideration of such fac-
tors as the project management organization, conformance with the agency’s infor-
mation technology strategic plan, and defined business objectives and performance 
measures.  This review is conducted by an oversight committee comprised of a repre-
sentative from the proponent secretariat, the director of DTP, and a representative 
of the Department of Planning and Budget.  Based on its review, the oversight com-
mittee is required to provide a recommendation to the Secretary of Technology as to 
whether to approve the procurement request, and the Secretary has final approval 
authority.   

 
While these recent modifications may improve the process to some extent, 

there remain significant problems that need to be addressed through an improved 
approval process.  With the current process there is no preliminary approval to pro-
ceed with planning, and the first review comes after the proponent agency has ex-
pended a significant amount of resources on planning activities.  Instead, the ap-
proval comes after the planning is completed.  In addition, there is no outside review 
or approval of the request for proposals in most instances, and there is often no out-
side review of the contract.  Moreover, the decision whether to approve projects re-
mains with one individual (the Secretary of Technology) who, by himself, does not 
fully represent the State’s business interests.  Finally, the current approval process 
does not address projects that are being built in-house with agency staff or contrac-
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tors retained by agencies, unless the project has a single procurement in excess of $1 
million.  

 
Oversight During Project Development Has Been Limited.  Along with 

the weak approval process, there has also been limited central oversight of project 
development in recent years.  Until 2001, there was no process for the routine estab-
lishment of oversight committees to periodically review the progress of major sys-
tems projects.  However, there were oversight committees established by the Appro-
priation Act to oversee the development of three major State projects prior to the 
establishment of the current oversight structure.  The Integrated Correctional In-
formation System (ICIS), the Integrated Human Resource Information System 
(IHRIS), and the Virginia Voter Registration System (VVRS2) projects all had over-
sight committees.  With the ICIS project, the committee played an active role and 
may have helped the project by limiting the State’s potential financial exposure.  
However, with IHRIS and VVRS2 the oversight committees were ineffective in ad-
dressing the major problems associated with the projects.       

 
With the new oversight committee structure discussed previously, there is 

now more systematic oversight for projects of $1 million or more.  According to 
guidelines established in April of this year, the oversight committee is responsible 
for conducting a periodic review of each project to consider such issues as the ade-
quacy of the project plan and project management, and whether a project should be 
continued or terminated.   

 
To supplement this oversight, DTP and the Secretary of Technology have 

recently instituted an automated project tracking system called the Commonwealth 
Major IT Project Status Report Dashboard (Dashboard) to monitor project progress 
and improve ongoing oversight of projects.  The Dashboard is a database containing 
information on projects, and is intended to track active projects and alert DTP to 
changes in project scope, cost overruns, missed milestones, and failure to achieve 
performance measures.  Those projects selected by DTP for inclusion in the Dash-
board must provide certain project-specific information, including:  cost estimates, 
business goals, project scope, and business measures of project success.  Agency pro-
ject managers are required to update the critical project elements included in the 
Dashboard monthly in order for DTP to track the ongoing status of each project. 

 
While these steps taken by DTP and the Secretary of Technology may im-

prove oversight to some extent, the process still does not appear to provide the level 
of ongoing oversight and reliable reporting that needs to occur.  According to one 
agency CIO who has participated in the current process, the oversight committee did 
not focus on a review of the project schedules, risk plans, or business philosophy, but 
instead focused on “preventing any critical failures that were going to be in the pa-
per.”  Additionally, it appears that the oversight committees for some projects meet 
infrequently, which may limit the ability of the committees to conduct meaningful 
ongoing oversight.   

 
In addition, while the Dashboard appears to be a positive step in improving 

ongoing monitoring and oversight of projects, its value may be limited because it re-
lies on self-reporting by agency staff.  The system depends on project managers be-
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ing willing to report that a project for which they are responsible has encountered 
problems.  According to the CIO for the state of Arizona, self-reporting by agencies is 
not necessarily reliable.  Arizona recently experienced a situation in which the pro-
ject team for a major project was submitting monthly reports that the project was 
proceeding smoothly and failed to report that a major problem had developed that 
threatened the success of the entire project.  Virginia needs to have an oversight 
process that includes a reliable and objective reporting system so that significant 
issues can be identified and addressed by oversight committees as needed.          

State Support for Systems Development Has Been Minimal 

While DTP staff appear to provide occasional input to agencies, support 
provided to agencies in the development of major systems projects appears to be 
fairly limited.  In addition, few standards or guidelines have been provided to agen-
cies regarding project development.  Moreover, there has been no State-level effort to 
provide training in project management, and there are minimal informational re-
sources available to agencies regarding systems development.  Finally, there has 
been little effort to develop a statewide technology architecture.  

 
Minimal Support Provided at the Project Level.  The Department of 

Technology Planning does not appear to have provided much direct staff support to 
agencies in the development of information systems.  While DTP appears to occa-
sionally provide input to agencies, its involvement with major projects appears to be 
fairly limited.  As a result, agencies developing major projects have had to rely pri-
marily on in-house staff or hire consultants with limited knowledge of the State’s 
business needs to provide needed advice.   

 
State Standards/Guidelines for Project Management Are Outdated 

and Agency Standards Are Inconsistent.  Another area in which the office of the 
Secretary of Technology and DTP have failed to provide adequate support to agen-
cies is in the development of policies and standards for management of information 
systems development.  Although both the Secretary and DTP are statutorily re-
quired to develop such policies and standards, they have failed to adequately fulfill 
this role and, until October 2002, had not issued any formal standards since the 
creation of the technology secretariat in 1998.  Instead, the office of the Secretary 
and DTP relied on the systems development guidelines issued by DTP’s predecessor 
agency, the Council for Information Management (CIM), more than ten years ago.  
The CIM standards, issued in 1991, are broad guidelines for the management of 
large- and small-scope information systems and appear to be of limited practical 
value to agencies. 

 
In addition to the lack of statewide systems development and project man-

agement standards, many agencies have not developed formal agency-specific stan-
dards for the management of information technology projects.  Of those agencies 
that have developed standards, few have based their standards on the CIM guide-
lines.  One of the guidelines promulgated by CIM in 1991 states that “the policy of 
the Commonwealth [is] that all state agencies must adopt written standards for the 
development, maintenance and enhancement of all information systems.”  However, 
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according to the JLARC staff survey of agency information technology professionals, 
more than two-thirds of responding agencies indicated that they had not developed 
agency-specific standards for project management.  Furthermore, of the 31 percent 
of agencies indicating that they had established formal project management stan-
dards, fewer than half indicated that they had used the DTP guidelines in the for-
mulation of their project management policies.  Additionally, only 17 percent of the 
responding agencies indicated that the office of the Secretary of Technology and DTP 
had done a good or very good job in creating effective policies and procedures for the 
development and management of the State’s technology investments.  All six pro-
jects reviewed by JLARC staff that were cancelled or failed to meet most of the pro-
ject goals did not have well-developed agency project management standards. 

 
The lack of statewide project development standards appears to have con-

tributed to the absence of several of the key elements for project success in many of 
the projects discussed in Chapter II.  Two of the elements that have been particu-
larly impacted by the lack of common statewide systems development guidelines are 
effective project management and effective project oversight and control.   

 
Absence of Project Manager Requirements or Training.  As indicated 

in Chapter II, effective project management has been identified as a critical factor in 
developing major information systems.  In managing the development of a major in-
formation systems project, the project manager is required to perform a variety of 
different organizational and administrative responsibilities.  However, the State has 
not developed any minimum requirements for information systems project manag-
ers, and the technology secretariat has done little to support the development of 
strong project managers within agencies.  Based on responses to the JLARC staff 
survey of State information technology professionals, there are currently more than 
600 individuals across State government that have had responsibility for managing 
large systems development projects.  However, almost one-third of these individuals 
did not receive any formal training prior to assuming project management responsi-
bility.  Furthermore, fewer than 17 percent of the responding agencies indicated that 
the agency had any formal requirements for project management training, and only 
two percent required that project managers have official project management certifi-
cation from organizations such as the Project Management Institute or American 
Management Association.   

 
Absence of Information Technology Clearinghouse Regarding State 

Experiences and Vendors.  Another area in which there has been insufficient sup-
port is in providing information about the experiences of other State agencies in the 
development of information systems and the use of specific vendors.  There does not 
appear to be any effort to collect information on other State agency experiences or 
vendors that have conducted business with the State.  One agency CIO, who would 
like to have access to information about other agencies’ development experiences, 
stated that it is easier to gain information from the private sector regarding their 
experiences in developing information systems than to gain information from other 
State agencies. 

 
Lack of Access to Specialized Legal Advice.  There also does not appear 

to be an adequate structure in place to ensure that agencies are receiving the legal 
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advice they need when negotiating a contract for a major systems procurement.  It 
appears that agencies often do not have access to an attorney with IT expertise.  
Several agency CIOs indicated that despite the specialized nature of IT procure-
ment, they generally receive their legal advice from an attorney in the office of the 
attorney general who is a generalist representing the agency on all issues, though 
agencies responding to the JLARC survey did generally express satisfaction with the 
legal support that they received.  Moreover, a majority of the time agencies do not 
seek legal advice from the office of the attorney general.  Fewer than half of the 
agencies responding to the survey indicated that they had used the office of attorney 
general during the IT procurement process for major information systems.   

 
DTP Has Failed to Establish a Statewide Technology Architecture.  

Another area in which the Secretary and DTP have not provided adequate support is 
in the development of a common technology architecture and set of related systems 
standards.  The purpose of developing a statewide architecture is to establish a logi-
cally consistent set of standards, principles, designs, and practices to guide the de-
velopment of an information system.  Areas in which the State lacks common stan-
dards include:  network security, operating platforms, databases, and software 
applications.  The current lack of a technology architecture limits the ability of the 
central technology agencies to provide support in systems development and hinders 
the State’s ability to develop statewide or interagency enterprise systems.   

Statewide Planning for Information Systems  
Development Has Been Inadequate  

Currently, the State invests more than $900 million annually on informa-
tion technology, yet spending on information technology goods and services is highly 
decentralized.  Also, there does not appear to be any significant prioritization or co-
ordination of these investments across State government.  While the Code of Vir-
ginia mandates that the Secretary of Technology direct and approve a “comprehen-
sive, statewide, four-year plan for the acquisition, management, and use of 
information technology,” the State’s strategic plan for technology does not establish 
clear guidelines for the prioritization of projects across agencies.  

 
The current Secretary of Technology and DTP have recently taken several 

positive steps towards addressing deficiencies in the planning process through the 
establishment of a new strategic planning process and the Commonwealth Technol-
ogy Portfolio.  Through the IT strategic planning process, agencies are required to 
view information technology projects as investments within a strategic investment 
portfolio that supports the agency’s mission.  When fully implemented, the Com-
monwealth Technology Portfolio will allow agencies to share information about cur-
rent and planned IT investments in order to make investment decisions that best 
support core business activities.  This process is still under development, and it is 
too early to determine the extent to which it will improve overall planning.      

 
The State has also lacked a formal structure for evaluating the need for 

statewide or other interagency systems from a statewide perspective.  As a result, 
there appears to be a number of outdated statewide systems and no schedule or pro-
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cess for evaluating their replacement.  Moreover, the enterprise systems that have 
undergone development (eVA and IHRIS) could have benefited from a process that 
addressed the initial questions of the need for the systems, how the systems would 
be funded, and how responsibility for the development of the systems would be allo-
cated among agencies involved.   

 
The State also appears to have lacked an effective process for assessing op-

portunities for coordination and collaboration among agencies in the development of 
information systems.  Most projects appear to have been developed in isolation with-
out any consideration of whether there are opportunities to conduct shared devel-
opment of systems, leverage buying power through joint purchases, or avoid duplica-
tive development efforts.   

APPROVAL AND OVERSIGHT NEED TO BE STRENGTHENED  

Given the importance of information technology to meeting the State’s 
business objectives and the State’s mixed success with systems development in re-
cent years, the process for central approval and oversight of systems development 
needs to be strengthened.  A key element of the proposed process would be the crea-
tion of an Information Technology Investment Board that could be comprised of 
cabinet secretaries, legislators, and citizen representatives.  Other States have es-
tablished such boards to review and approve major IT systems projects.  Along with 
an investment board, a new full-time CIO position and project management special-
ist positions would be established.  Finally, the oversight committee structure that is 
currently in place would be strengthened.   

 
With these entities and positions, a new four-phase process could be estab-

lished to more effectively review, support, and oversee major information systems 
development.  This process would involve approval of proposals to conduct project 
planning, followed by approval of requests to initiate project development.  It would 
also involve approval of the key procurement documents as well as ongoing oversight 
of projects throughout the development process.  The Information Technology In-
vestment Board, the CIO and project management specialists, and internal and ex-
ternal oversight committees would all be involved at various stages in this process.  
The creation of these new entities and process would not require a significant num-
ber of new staff or additional funding but instead a refocusing of existing positions 
and resources. 

Information Technology Investment Board Should Be Established  

Given the amount and importance of the State’s investment in information 
systems, a strong board with accountability for systems development needs to be es-
tablished.  Such a board would help to improve the central approval and oversight of 
major IT projects, provide a structure for prioritizing projects for investment, and 
provide greater accountability for IT development.  Moreover, it appears that several 
states and at least one locality within Virginia have already established similar 
boards to mange information technology investments.   
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While there are multiple options that could be considered regarding the 
composition of the Information Technology Investment Board, one model to consider 
would be the establishment of a board comprised of each cabinet secretary, at least 
three legislators from the General Assembly, at least four other representatives ap-
pointed by the Governor, the State Treasurer, and the State’s Auditor of Public Ac-
counts.  Including each cabinet secretary would increase the immediate success and 
long-term viability of the board.  The secretaries represent all business areas of Vir-
ginia government, and together with other members of the investment board, can 
consider proposed systems development projects on a statewide enterprise level.  
Additionally, because cabinet secretaries provide overarching policy direction to the 
executive agencies, this group could establish funding priorities for systems devel-
opment that are in accordance with the overall policy direction of the State.  Fur-
thermore, involving the cabinet secretaries in the board would provide a higher level 
of accountability and visibility for major information systems projects.  As the head 
of the technology secretariat and as the official responsible for setting information 
technology policy in the State, the Secretary of Technology could serve as the chair 
of the investment board.   

 
In addition to the nine cabinet secretaries, the board could include at least 

three General Assembly members.  Given the role that the General Assembly plays 
in appropriating funds for systems development projects, through either the existing 
or proposed funding mechanisms, it is important that the investment board involve 
legislators in the project approval and funding process.  Legislative participation on 
the board would improve the General Assembly’s understanding and knowledge of 
proposed systems development projects and further enable the General Assembly to 
make informed decisions about the appropriation of funds to these projects.  One of 
three members selected to serve on the board should be the chair of the Joint Com-
mission on Technology and Science.    

 
Finally, additional members with extensive IT expertise could be selected 

by the Governor to serve on the board.  These members could be selected from the 
private sector or from universities or other institutions.  Including members with 
expertise in information systems development would strengthen the board.  In-
volvement of these technology professionals could provide substantive expertise in 
assessing the feasibility and advisability of proposed information systems develop-
ment projects during the approval process.  Additionally, these representatives could 
assist in the identification of areas in which the State could take advantage of tech-
nology trends in developing information systems.   

 
At least nine states, including Georgia, North Carolina, and Texas, have 

such investment boards.  Most of the boards include some citizen members with di-
rect experience in technology.  Three of the boards also include legislators.  The 
North Carolina board, which has 23 members, includes six cabinet secretaries or 
agency directors appointed by the governor, four private citizens appointed by the 
General Assembly, the State chief information officer, and representatives from 
higher education.    

 
In Virginia, Fairfax County has a board that is comprised of 15 citizen 

members with responsibility for reviewing technology projects and endorsing the 
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annual technology spending plan.  The county also has a steering committee com-
prised of county executives with responsibility for approving the county’s annual IT 
investment plan.     

 
Recommendation (1).  The Governor and the Secretary of Technol-

ogy should present to the General Assembly for its consideration a plan for 
the creation of an Information Technology Investment Board with the au-
thority to approve or reject any proposed information systems project with 
an estimated cost in excess of one million dollars, or other projects of 
statewide significance, and to terminate any such project after approval.  
Such a board could be composed of each of the cabinet secretaries; at least 
three members of the General Assembly, including the Chair of the Joint 
Commission on Technology and Science; at least four citizen members with 
technology expertise appointed by the Governor; the State Treasurer; and 
the State’s Auditor of Public Accounts. 

Independent Chief Information Officer Position and Project 
Management Specialist Positions Need to Be Established 

One of the factors that limits the State’s current role in information sys-
tems development is that the State does not currently have a full-time Chief Infor-
mation Officer (CIO) position that is effectively insulated from the political process 
and can focus exclusively on the role of developing needed information technology for 
the State.  JLARC first recommended the creation of a State chief information officer 
in its 1997 review of information technology.  The Code of Virginia currently pro-
vides that the Secretary of Technology shall serve as the State’s CIO. However, the 
office of the Secretary of Technology also has other major statutory duties, including 
the promotion of technology-based economic development.  Moreover, the position of 
secretary is a political position and may be removed from office by the Governor at 
will.  While the secretary should continue to play a key role in developing the State’s 
information technology policies and strategic plan, as well as in economic develop-
ment, the role of State CIO should be transferred to a separate position. 

 
A full-time CIO with responsibility for the planning and development of in-

formation systems needs to be established in order to have a single individual ulti-
mately accountable for information technology projects who can provide professional 
leadership and continuity across administrations in the area of systems develop-
ment.  This position would lead the project approval and oversight process as well as 
direct the central support provided for systems development.  The CIO would also 
play a key role in statewide IT strategic planning.  The critical nature of this role in 
the systems development process makes it essential that the State recruit a highly 
qualified individual with substantial experience in information systems development 
to fill this position.  In order to attract qualified candidates, a competitive compensa-
tion package will need to be developed.  Given the increased role proposed for the 
Department of Technology Planning in the systems development process (discussed 
in more detail later in this Chapter), the CIO could serve as the director of the De-
partment of Technology Planning.  The Director of the Department of Information 
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Technology would continue to manage the State’s IT infrastructure, functioning as a 
chief technology officer.   

 
The CIO position needs to be protected from external influence so that deci-

sions are based on technological and business needs rather than external considera-
tions.  To insulate the proposed CIO position from external influences and to retain 
the type of qualified candidate needed, the General Assembly may want to consider 
establishing a contractual employment model for the CIO similar to the model used 
by the Virginia Retirement System to employ a chief investment officer.  Under this 
model, the CIO could be employed under a special contract with the board and re-
port directly to it.  The contract could include specific performance measures, and 
the board could be given the authority to remove the CIO for failure to meet the 
terms of the contract.  The contract could be for a set term such as three years, 
which would not be concurrent with the term of the Governor.   

 
Along with the establishment of a new CIO position, the General Assembly 

also needs to establish several project management specialist positions.  The project 
management specialists would report to the CIO and provide assistance in the ap-
proval and oversight process, as well as in providing ongoing support to agencies.  
Like the CIO, these project management specialists would need to be well qualified, 
with extensive experience in information systems development.  The structure at 
DTP could be similar to that used by the Departments of Planning and Budget 
(DPB) and General Services (DGS), in which individual staff are assigned responsi-
bility to oversee and support groups of agencies.  This structure allows the staff at 
DPB and DGS to provide oversight and support by combining their subject area ex-
pertise with a long-term understanding of the business needs at their assigned 
agencies.  The establishment of these new positions would not require the creation of 
a significant number of new positions but would merely involve refocusing some of 
the current positions at the Department of Technology Planning and establishing 
different skill sets and competencies for those positions.    

 
Recommendation (2).  The General Assembly may wish to consider 

amending the Code of Virginia to focus the responsibilities of the Secretary 
of Technology on statewide planning, policy development, and promoting 
technology-based economic development, and eliminate the position’s re-
sponsibility as Chief Information Officer. 

Recommendation (3).  The General Assembly may wish to consider 
amending the Code of Virginia to provide for the creation of a State Chief 
Information Officer and project management specialist positions with re-
sponsibility for oversight, support, and planning of information systems 
development across all agencies.  The General Assembly may further wish 
to require that the Chief Information Officer be employed by the proposed 
Information Technology Investment Board under a special contract for a 
set term that is not concurrent with the term of the Governor. 
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Strengthened Project Oversight Committees Should Be Required   

A final element of the approval and oversight function would be the contin-
ued use of internal and external oversight committees.  For major projects, agencies 
should be required to establish ongoing internal oversight committees with respon-
sibility for addressing major issues that arise during the course of a project, includ-
ing any issues that affect the scope, schedule, or budget of a project.  The internal 
oversight committees would need to be comprised of executive leaders within the 
agency.  For statewide projects there should be an oversight committee of represen-
tatives from key agencies instead of a single-agency committee.    

 
In addition, major projects need to continue to have external oversight 

committees. These committees should continue to include the agency project sponsor 
or agency director and the secretary of the sponsoring agency or their designee.  The 
committee should also include the State CIO, the director of the Department of In-
formation Technology, where appropriate, and a representative from the Depart-
ment of Planning and Budget.  The external oversight committees would be less in-
volved in project development than the internal oversight committees, and would 
instead ensure that an adequate project management structure was in place and ad-
dress major issues that could not be effectively resolved at the agency level.   

 
Recommendation (4).  The General Assembly may wish to consider 

amending the Code of Virginia to require agencies to establish internal 
oversight committees comprised of agency executives and external over-
sight committees comprised of the Chief Information Officer, a representa-
tive from the proponent secretariat, and a representative of the Depart-
ment of Planning and Budget, which shall be required to provide ongoing 
oversight of information systems projects that are estimated to cost in ex-
cess of one million dollars.     

New Approval and Oversight Process Could Be Established 

With the establishment of the Information Technology Investment Board, 
the CIO, and the project management specialist positions, the State could 
strengthen the current approval and oversight process by providing increased assur-
ance that only appropriate projects are pursued, and that all projects have the struc-
tures in place to ensure their success.  The remainder of this section discusses a pro-
posed solution to improve the approval and oversight process.  The proposed process 
would include four major phases:  project planning approval, project development 
approval, procurement approval, and ongoing oversight.  These phases are illus-
trated in Figure 5.  This process would be used only for major projects with a pro-
jected cost in excess of $1 million, or other projects of statewide significance. 

 
With this proposed process, the newly created project management special-

ist positions would be the key liaisons between the approval authorities and the 
agencies.  One way to organize the project management specialists would be by se-
cretariat, with a specialist responsible for all major projects in one or more secre-
tariats under their responsibility.   The project management specialists could also  
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provide assistance to agencies within their assigned secretariat throughout the pro-
ject planning and systems development phases. 
 

Project Planning Approval.  The first phase would involve approval to 
proceed with planning for a major project.  Because project planning may require a 
significant expenditure of time and money, agencies could be required to submit pro-
ject proposals for approval before proceeding with detailed planning.  The planning 
proposal could first be submitted to the project management specialist responsible 
for projects in that agency.  Such a proposal would need to outline the business need 
for the project; the proposed technology solution, if known; and an explanation of 
how the project would support the agency’s business objectives and the State’s IT 
plan.  The project management specialist could review the proposal and recommend 
to the CIO whether to approve the project for further planning.  The CIO would then 
make the final decision whether to approve or reject the proposal.   

 
Project Development Approval.  The second phase of the process would 

be formal project approval.  After an agency completed the necessary planning for a 
project, it could then be required to obtain approval to proceed with procurement or 
development of the project.  As with the project planning proposal, an agency could 
first submit the project approval request to the project management specialist.  
Among the information that would need to be provided would be a detailed business 
case (including cost-benefit analysis); a business process analysis, if applicable; sys-
tem requirements, if known; a proposed development plan and project management 
structure; and proposed resource/funding plan.  This information would then be sub-
stantively reviewed at three levels.  The first two levels of review would be by the 
project management specialist and CIO.  The CIO could then be responsible for mak-
ing a recommendation to the Information Technology Investment Board regarding 
whether a project should proceed to development.  The investment board could con-
duct the final level of review, thereby ensuring that all projects conform to the 
State’s strategic plan. 

 
The reviews conducted at all three levels would be based on established cri-

teria.  These criteria might include statutory or other requirements mandating the 
proposed project; the degree to which the project is consistent with the State’s archi-
tecture and overall strategic plan; the technical feasibility of the project; benefits to 
the State of the project, including customer service improvements; risks associated 
with the project; continued funding requirements; and past performance by the 
agency on other projects.    

 
Projects requesting capital or other special IT funding for development 

would then proceed to a separate funding approval process at this point.  The new 
proposed funding mechanisms for major IT projects will be discussed in detail later 
in this chapter.   

 
Procurement Approval. Following authorization to proceed with devel-

opment and acquisition, a third approval process could be required for projects that 
involve a procurement for hardware, software, services, or a combination of these in 
excess of one million dollars.   With projects that involved major procurements, ap-
provals could be required for the RFP or invitation to bid  (ITB) as well as the final 
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contract.  The RFP or ITB could be prepared by the sponsor agency, which would 
then submit it to the appropriate project management specialist for approval.  The 
project management specialist would then make a recommendation to the CIO who 
would have final authority to approve the RFP or ITB prior to its release.  The spon-
soring agency would then have responsibility to evaluate the proposals and negoti-
ate the contract.  Subsequently, the external oversight committee would be required 
to approve the final contract prior to execution.     

 
Project Oversight.  The final stage in this approval and oversight process 

would be the ongoing oversight by the internal and external oversight committees.  
Regular oversight would be conducted by the internal oversight committee.  This 
committee’s primary responsibility would be to authorize or reject any changes in a 
project’s scope, schedule, or budget.  In addition, the internal oversight committee 
would be responsible for addressing any other issues that could not be addressed ef-
fectively at the project management level.   

 
External oversight committees could also perform ongoing oversight.  The 

extent of this oversight would vary depending on the capability and maturity of the 
agency developing the system.  This oversight would typically be less active than the 
oversight provided by the internal oversight committee.  It would generally be lim-
ited to ensuring that the project had an adequate project management structure in 
place and addressing major issues that impacted the scope, schedule, or budget of 
the project as well as other issues that could not be addressed at the internal over-
sight level.  Requirements could be established that certain major project changes, 
such as proposed modifications to the contract, would trigger external oversight.  
This oversight would also involve continuing consideration of whether a project 
should be cancelled.  The external oversight committee would have the ability to re-
fer a major issue, such as possible termination of a project, to the Information Tech-
nology Investment Board for further consideration. 

 
The project management specialist assigned to each project would also play 

a key role in this oversight process by performing ongoing monitoring of each pro-
ject.  This individual would attend all internal and external oversight committee 
meetings but could also regularly monitor the progress of projects through other 
means, such as on-site observation of the project and discussions with the project 
management team.  The project management specialist could also be responsible for 
completing the regular Dashboard reports on projects instead of relying on agencies 
to self-report.  These reports could be made available to the external oversight com-
mittee, the Investment Board, and to the general public.  The project management 
specialist could periodically report to the board on the status of each project.  Fi-
nally, the project management specialist would be responsible for raising to the ex-
ternal oversight committee issues that needed to be addressed at that level or the 
level of the Investment Board.     

 
Process for Enterprise Projects Would Need to Be Modified.  The ap-

proval and oversight process for statewide enterprise projects would be somewhat 
different given the CIO’s direct role in planning and management of these projects 
(discussed in detail later in this chapter).  The initial review to proceed with plan-
ning would need to be approved by the Investment Board instead of the CIO because 
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of the CIO’s direct involvement in developing statewide project proposals.  The pro-
ject proposals would need to be reviewed by the board.  Requests for proposals would 
not be reviewed at a higher level, but contracts in excess of a million dollars could be 
required to be reviewed and approved by the board.  Finally, internal oversight 
would need to be structured differently.  The internal oversight function could be 
performed by a committee comprised of representatives from key agencies involved 
in the enterprise project.  The investment board could then provide the external 
oversight for such projects. 

 
Other States Approve and Oversee Major Projects.  Other states have 

developed approval and oversight processes for major IT projects that usually in-
volve a central investment board.  The states of Arizona, Georgia, Indiana, Iowa, 
North Carolina, Texas, and Washington all have policy boards that must approve 
major IT projects.  Several states also provide ongoing monitoring or oversight of 
systems development.  For example, the state of Washington investment board re-
quires agencies to report periodically on major systems projects and reviews whether 
projects are on schedule and within budget.  In Texas, a legislative committee com-
prised of six legislators conducts ongoing oversight of major systems projects.  

 
Process Would Not Apply to Minor Projects.  While projects with an es-

timated cost in excess of $100,000 but less than $1 million may need some degree of 
review and oversight, the full process described above would not necessarily need to 
be applied to them.  The appropriate project management specialist should review 
these projects for approval, and the chief information officer may be the appropriate 
authority to provide final approval for the development of these projects and deter-
mine if additional oversight is needed.   

With Proposed Process, Information Systems  
Development Would Be Strengthened 

The proposed approval and oversight process would serve several important 
purposes.  The additional requirements for approval and oversight should help to 
reduce the risks associated with systems development substantially and reduce the 
number of systems that are undertaken but which lack a strong business case.  The 
proposed process would also increase the visibility of systems development by as-
signing accountability to an independent Chief Information Officer and an Informa-
tion Technology Investment Board.  This type of accountability for systems develop-
ment is lacking under the current system. 

 
One of the most important strengths of the proposed system is that agen-

cies would have to present a persuasive business case that demonstrates the pro-
ject’s net benefits to the Commonwealth before proceeding with development and 
implementation.  This would be in sharp contrast to the current system in which 
there is no requirement that agencies establish a clear link between a sound busi-
ness case and the strategic goals of the Commonwealth.  

 
Another positive impact of the proposed system is that it would further en-

sure that the nine elements identified in Chapter II as critical to project success are 
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present in those projects being developed.  The approval process would be strength-
ened by assigning project management specialists to each agency who would require 
that agencies perform the proper planning before developing an IT project.  The pro-
ject management specialists would combine technical expertise with an understand-
ing of the business needs of their assigned secretariat.  In this manner, the project 
management specialists would assist agencies in the definition of system require-
ments and the assessment of the technical feasibility of proposed projects.  In addi-
tion, review of proposed projects by the CIO would further ensure that the procure-
ment process was conducted effectively and was technically sound.  Requests for 
proposals would be subject to detailed review prior to release, and external review 
committees would closely evaluate contracts before they were signed.       

 
The proposed process and structure would also improve the ongoing over-

sight of projects.  The project management specialists would be able to provide an 
ongoing assessment of the progress of projects and provide reliable, unbiased reports 
to the external oversight committee and the Information Technology Investment 
Board on a regular basis.  With this ongoing oversight, problems or challenges could 
be identified and addressed quickly.  In addition, this process would help to ensure 
that issues were elevated to the level of an oversight committee as needed.  Finally, 
this regular monitoring and oversight should help to ensure that agencies maintain 
effective project management and oversight structures throughout the course of a 
project.     

 
While the proposed structure and process is intended to apply to the devel-

opment of all major projects in executive branch agencies, the extent of the oversight 
could vary depending on the level of maturity of the agency involved.  Some agen-
cies, such as the Department of Motor Vehicles and the Department of Alcoholic 
Beverage Control, have mature information technology divisions and may be capable 
of developing complex information systems with little guidance or oversight.  Other 
agencies have less capability and need much more extensive guidance and oversight.  
For these agencies, the role of the project management specialists would add signifi-
cant value to the current process.  Given this range of abilities, the level of ongoing 
monitoring and oversight would vary to some extent.     

 
The State CIO might want to consider the implementation of a formal 

structure to assess the ability of agencies to develop systems projects.  Models such 
as the Capability Maturity Model developed by Carnegie Melon University might be 
used to assess the quality of an agency’s project management and systems develop-
ment processes.  The Department of Alcoholic Beverage Control used its most recent 
major project to assess its own capability and maturity under the model, and states 
such as Michigan and Texas have used this model as well. 

 
Recommendation (5).  The General Assembly may wish to consider 

amending the Code of Virginia to require that all proposed information 
systems projects with an estimated total cost in excess of one million dol-
lars, or other projects of statewide significance, be approved for planning 
by the State’s Chief Information Officer and approved for development by 
the Information Technology Investment Board based on established crite-
ria.     
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Recommendation (6).  The General Assembly may wish to consider 
amending the Code of Virginia to require that the State’s Chief Information 
Officer be required to review and approve all requests for proposals for the 
development of information systems in excess of one million dollars and 
that the external oversight committee established for each major informa-
tion systems project be required to approve any contract with a private 
vendor in excess of one million dollars. 

Recommendation (7).  The General Assembly may wish to consider 
amending the Code of Virginia to require that the internal and external 
oversight committees established for each project conduct ongoing over-
sight of all major information systems projects.  

NEW FUNDING STRUCTURE IS NEEDED TO SUPPORT  
INFORMATION SYSTEMS DEVELOPMENT  

As discussed in Chapter II, one of the critical elements for the successful 
development of major information systems projects is a reliable funding source.  
While projects have been funded from a variety of sources, some projects have lacked 
sufficient funding, which has ultimately contributed to their failure.  In addition, 
some worthy projects may not have been undertaken because of the lack of available 
funding.  Several of the State’s outdated central administrative systems have not 
received funding for replacement.  Moreover, some general fund agencies have not 
received funding for needed information systems.  One of the limitations appears to 
be the biennial budget process, which does not provide guaranteed funding beyond 
two years.  Additionally, the high cost of some major projects make them difficult to 
fund through direct appropriations or agency operating budgets.    

 
Given the current funding limitations, the General Assembly needs to ex-

plore alternative means of funding enterprise systems and major general fund 
agency projects.  The most logical solution appears to be the adoption of a funding 
process similar to that used to fund public buildings. This would help to provide a 
funding source for major projects that need to be undertaken. Under a capital fund-
ing approach, the Information Technology Investment Board could be responsible for 
establishing funding priorities and submitting funding recommendations to the 
General Assembly, which would have final budget approval authority.  

Inconsistent Funding for Information Systems Development 

Funding of information systems projects has been varied.  Special fund 
agencies such as the Department of Motor Vehicles, the Department of Alcoholic 
Beverage Control, and the Virginia Department of Transportation have been able to 
fund projects primarily through their agency budgets.  Agencies such as the De-
partment of Medical Assistance Services have funded projects such as the Medicaid 
Management Information System primarily with federal dollars.  Other agencies, 
such as the Department of Health, have funded major projects at least partially 
through agency operating funds.  Still other agencies, such as the State Board of 
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Elections and the Department of Corrections, have funded major projects with ap-
propriations by the General Assembly.  Finally, the Departments of Taxation and 
General Services are funding major projects using a benefits funding model in which 
revenue generated by the projects helps to pay for them.     

 
There appears to have been a general lack of funding to pay for major 

statewide or multi-agency projects.  One particular category of multi-agency enter-
prise systems that have not been funded adequately are central administrative sys-
tems, including the Commonwealth Accounting and Reporting System (CARS) and 
Program Budgeting System (PROBUD), which are both more than 20 years old and 
need to be replaced.  While there has been considerable discussion about the need to 
replace these systems in recent years, the lack of funding to pay for their replace-
ment appears to have been a significant obstacle to efforts to do so.  In addition, 
other central system projects that have been undertaken, such as IHRIS and eVA, 
have not received sufficient funding.  In both cases, the projects were at least par-
tially funded by treasury loans, but agencies were responsible for repaying the loans.  
In addition, funding provided for these systems did not pay for line agency costs.  
There has also been insufficient funding for other types of multi-agency enterprise 
systems.  The Department of Criminal Justice Services has not been able to obtain 
the funding necessary to develop an integrated criminal justice information system 
despite numerous requests for funding over the last several years.    

 
With agency-specific projects, special fund agencies such as DMV, ABC, and 

VDOT have been able to successfully fund projects in recent years.  However, gen-
eral fund agencies have been less successful.  For example, the Department of Cor-
rections was not able to obtain full funding for the development of an offender man-
agement system.  In addition, the State Board of Elections was not able to fully fund 
a new voter registration system.      

Current Funding Structure Is Not Adequate  

Lack of an effective structure for funding major information systems hin-
ders efforts to develop them.  One of the problems with the current funding struc-
ture is that it is linked to the biennial budget process.  Some major systems projects 
will inevitably be multi-year projects.  Therefore, funding for some of these projects 
may need to extend across more than one biennium.  Yet there is no mechanism in 
place to provide this long-term funding, and no guarantee that funding will be avail-
able beyond the present biennium.  This limitation may restrict the ability of the 
State to find vendors who are willing to enter long-term contracts in which availabil-
ity of future funding to pay for a project in later years is uncertain. 

 
Another fundamental problem with funding is that it is difficult to fund 

these high cost projects through the State’s operating budget.  The General Assem-
bly is not inclined to directly appropriate the large amounts needed for major pro-
jects.  Moreover, agencies are not likely to be able to fund high cost projects through 
their operating budgets.   
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A final major problem with the current funding system is that there is no 
formalized structure to consider the overall IT needs and priorities in making fund-
ing decisions about information technology.  Instead, decisions about funding the 
development of major IT projects is generally conducted in isolation without consid-
eration of the State’s overall information technology needs or priorities.        

New Capital Funding Structure Could Be Developed 

Given the need to create a source of funding for major new information sys-
tems projects and the problems with the current funding structure, a new funding 
structure could be developed to fund major new information systems projects that 
would be similar to the existing capital funding process for buildings.  The two pri-
mary components of this proposed structure could be the establishment of a process 
to fund major systems projects through the issuance of bonds or other debt instru-
ments, and the prioritization and approval of projects for funding by the proposed 
Information Technology Investment Board.   

 
Funding Information Systems Projects Through the Issuance of 

Bonds.  With the difficulty in funding major systems projects through operating 
budgets or through direct appropriations by the General Assembly, a new source of 
funding for major information systems projects needs to be established.  Generating 
funds for these projects through the issuance of bonds could serve this purpose.  The 
capital process used to finance the construction of buildings through the issuance of 
bonds could also be used to fund major information system projects.  An IT system is 
analogous to a public building in many ways.  Like buildings, IT projects are often 
high cost projects that require extensive planning and development over an ex-
tended period of time and are as fundamental to the functioning of State govern-
ment.   

 
According to Department of Treasury officials, the existing structure used 

to issue bonds to fund buildings also could be used to fund major IT projects.  The 
Public Building Authority, which typically issues bonds annually for the construc-
tion of buildings, could also issue bonds to finance IT systems.  Like the capital pro-
gram for public buildings, the General Assembly would need to authorize the IT pro-
jects the Virginia Public Building Authority funds and appropriate funds to pay the 
debt service on the bonds issued.  The General Assembly could set a cap each bien-
nium as to the total dollar value of projects that would receive approval for bond fi-
nancing during the biennium.  The amortization of bonds for IT projects would need 
to coincide with the useful life of the projects. 

 
Several states are using bonds to pay for major information systems. Penn-

sylvania issued $200 million in bonds to pay for its new police radio system.  Massa-
chusetts has also issued bonds to finance major information technology systems.  
The state of Kentucky recently began funding major information system projects 
through its capital funding process.   

 
There is precedent in Virginia for financing technology through bonds. The 

Virginia Public School Authority has issued eight different series of school equip-
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ment financing notes to pay for network infrastructure, computers, and other tech-
nology equipment in public schools.  Furthermore, at least seven other states have 
also debt-financed educational technology.        

 
Investment Board Would Need to Prioritize Projects for Funding.  

With a capital funding structure, the Information Technology Investment Board 
would be a key part of the funding process.  Through the project approval process 
discussed in the previous section, project approval requests would also include an 
indication of whether a project was requesting capital funding to pay for part or all 
of a project.  Agencies requesting capital funding for their proposed projects would 
need to submit their proposals by the spring or summer of each year so that they 
could be evaluated and prioritized prior to the General Assembly session.  These pro-
jects would then be separately evaluated by the investment board for funding.  Fac-
tors to be considered in evaluating the projects might include:  statewide signifi-
cance, conformance with the State’s strategic plan, extent of the business need,  
potential benefits provided, risks associated, and amount of funding requested.   

 
Projects would then need to be ranked in order of priority by the board.   

This prioritized list of proposed projects would be submitted to the General Assem-
bly as part of the Governor’s budget submission for the biennium.  The proposed pro-
jects could then be evaluated and approved by the General Assembly up to the cap 
amount.  It may be preferable to approve projects for funding on an annual basis 
rather than a biennial basis given the rapid changes in technology needs.  The in-
vestment board could submit a list of recommended projects to the General Assem-
bly annually, and the General Assembly could apportion the approval of projects 
over both years of the biennium.    

Other Funding Alternatives 

In addition to the capital funding model outlined above, the General As-
sembly could consider other alternatives to help pay for the cost of projects.  One al-
ternative would be the creation of a central technology fund to help pay for statewide 
enterprise systems or other multi-agency projects.  However, such a fund would re-
quire a revenue source.  One possibility would be for the General Assembly to di-
rectly appropriate money to the fund.  Another potential source of funds might be 
the identified savings from IT projects.   

 
Several states and at least one Virginia local government have established 

such funds.  The state of Pennsylvania has established a central technology invest-
ment fund to help pay for statewide enterprise projects.  The Pennsylvania legisla-
ture appropriates between 20 and 30 million dollars to the fund each year.  The state 
of New York has established a technology entrepreneurial fund of about 10 million 
dollars to provide loans and grants to fund the development of multi-agency or 
statewide projects that are difficult to fund using traditional funding mechanisms.  
The technology entrepreneurial fund is a revolving fund and loans that are made 
from the fund must be repaid within five years of project completion.  Other states 
that have used such funds include Maryland and Iowa.  Additionally, North Caro-
lina is presently considering the establishment of a central information technology 
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fund under the control of their investment board.  In Virginia, Fairfax County has 
established a technology modernization fund.  The county appropriates approxi-
mately $20 million to the fund annually to pay for hardware, software, and services.    

 
Another option would be to develop a revolving loan fund that would make 

low cost loans to agencies to pay for planning or development of information sys-
tems.  With such a fund, agencies could be required to pay back the funds borrowed 
over a set period of time.  With either type of fund, criteria would need to be devel-
oped for receipt of funding.   

 
Recommendation (8).  The General Assembly may wish to consider 

amending the Code of Virginia to establish a funding process for informa-
tion technology projects.  The process may involve the use of bonds or 
other debt instruments issued for the development of information systems 
through the Public Building Authority.  The Information Technology In-
vestment Board, recommended in this report, should be required to submit 
a list of recommended projects for funding annually to the General Assem-
bly for its review and approval.                 

PROPOSED GOVERNANCE STRUCTURE WOULD INCREASE  
SUPPORT FOR SYSTEMS DEVELOPMENT PROCESS  

Along with an effective process for approval and oversight of major infor-
mation systems projects, the State needs to provide substantially more support to 
agencies in systems development than is currently provided.  Given the enormous 
complexities of information systems development, it may not be practical or cost-
effective for each agency in the State to retain a highly specialized IT staff with ex-
tensive experience in major information systems development.  However, it is practi-
cal for the State to retain a core of highly experienced and qualified IT professionals 
who can provide needed support and guidance to agencies.  The benefit to the State 
for providing this support would be substantial savings in the procurement of infor-
mation systems through better managed projects, a higher project success rate, and 
less need for agencies to hire outside consultants.  

 
This increased support could be provided through a newly established pro-

ject management office in the Department of Technology Planning.  Through this 
office, the Chief Information Officer could direct the development of statewide or 
multi-agency enterprise projects.  The project management specialists could provide 
support to agencies by working in close partnership with them throughout the de-
velopment process.  In addition, the office could provide standards for the manage-
ment of IT projects and could provide training to improve the skills of the State’s IT 
project managers.  DTP should also serve as a planning and management resource 
to any agencies that are involved in information systems development.  Finally, the 
proposed CIO position needs to work in coordination with the Secretary of Technol-
ogy and the Director of the Department of Information Technology to establish a 
State technology architecture and minimum requirements for future systems devel-
opment projects. 
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Office of Project Management Within 
the Department of Technology Planning 

The increased support that needs to be provided by the Department of 
Technology Planning to agencies in systems development should be focused in one 
division or office within DTP.  This division could be an office of project management 
that would house the project management specialists previously discussed in this 
chapter.  Along with their role in conducting ongoing monitoring of systems devel-
opment projects, the project management specialists would also be the key staff to 
provide support to agencies.  This office could also house the State’s project man-
agement training program and the information clearinghouse that are discussed 
later in this section.   

 
The proposed new structure would not require a major reorganization of the 

Department of Technology Planning.  The current division of technology manage-
ment could become the office of project management, and the existing positions 
within the division could be refocused on project management.  The Secretary of 
Technology, the new Chief Information Officer, and the Director of DIT should also 
review the functions of the other divisions and offices within the department.  This 
review should be to determine whether these functions are related primarily to IT 
systems development.  Functions that are related should be retained within DTP, 
and functions that are not should be transferred to the office of the Secretary of 
Technology or DIT.  

 
The enterprise solutions division, which is currently housed at the Depart-

ment of Information Technology, should be relocated within the office of project 
management.  Currently DIT provides information systems development consulting 
services through this division.  The division provides consulting to agencies, locali-
ties, and institutions regarding IT development and provides IT support to the gov-
ernor’s office.  With the CIO responsible for systems development, these staff should 
be located within the newly created office of project management.  Figure 6 illus-
trates the limited changes to the current organization of the technology secretariat 
that would be required under the proposed governance structure. 

 
Several states have implemented project management offices to provide 

agency IT professionals with centralized support for the development of information 
systems.  States such as Georgia, Indiana, Michigan, and Ohio have established pro-
ject management offices to oversee information systems development across state 
agencies.  Additionally, the state of New York has established a project management 
office in order to increase project management competence and foster sustained suc-
cess of systems development project carried out within the State.    

 
Recommendation (9).  The General Assembly may wish to consider 

amending the Code of Virginia in order to establish an Office of Project 
Management within the Department of Technology Planning and relocate  
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the current enterprise solutions division at the Department of Information 
Technology in the proposed office. 

Recommendation (10).  The Secretary of Technology should review 
the current functions performed by the offices and divisions within the 
Department of Technology Planning and determine whether any of these 
functions should be transferred to the office of the Secretary of Technology 
or Department of Information Technology.   

CIO and Project Management Office Would Direct  
the Development of Statewide Enterprise Projects 

One of the critical functions of the CIO and the new project management of-
fice would be to direct the development of statewide or multi-agency projects.  Given 
the complexities and challenges associated with these projects, it is essential that 
the CIO be directly involved in their development to ensure that an adequate project 
management structure is in place and that the agencies involved in the project are 
working in collaboration to successfully develop it.  Placing CIO in charge of each 
these projects should help to reduce resistance from agencies and increase coopera-
tion in development of them.  If difficulties arise, then the CIO can bring them to the 
attention of the Information Technology Investment Board, which should be an ef-
fective forum to resolve differences given that it is composed of all of the cabinet sec-
retaries.     

 
Recommendation (11).  The General Assembly may wish to consider 

amending the Code of Virginia to give the Chief Information Officer the au-
thority to direct the development of any statewide or multi-agency enter-
prise project. 

Department of Technology Planning Would Provide Support to Agencies 
Through Newly Established Project Management Office 

One of the most important means by which the State can provide support to 
the agencies in the development of major information systems is through the project 
management specialists.  These project management specialists, who would have 
monitoring and oversight responsibilities, would also work closely with agencies and 
project management teams as needed in a support role.  These project management 
specialists could be available to assist agencies in all facets of information develop-
ment.  They could serve as a resource in conducting planning activities and develop-
ing the business case for projects.  They could also assist agencies with the procure-
ment process by helping to develop RFPs and contracts, providing background and 
insights on particular vendors, and assisting with contract negotiation.  

 
Another important support role for the project management specialists 

would be to help agencies identify situations in which specialized expertise should be 
retained.  This expertise might include advice on the development of requirements 
or the need to obtain legal consultation in developing a contract with a vendor. 
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Several states, as well as one secretariat within Virginia, have developed 

support structures for agencies developing major IT projects similar to this concept.  
In Ohio, a project management office staffed with several certified project managers 
both monitors agencies and provides support to them during systems development.  
In Georgia, a certified project manager is assigned from the central Georgia Tech-
nology Authority to work with any agency developing a project in excess of $1 mil-
lion.   

 
This type of support model is currently being used in Virginia within the 

public safety secretariat.  The office of the secretary of public safety has retained the 
services of an experienced IT professional who serves in a role similar to that out-
lined for the proposed project management specialists.  One of this individual’s pri-
mary responsibilities is to provide support to agencies in the development of infor-
mation systems projects.  This individual works closely with agency CIOs and 
project managers in all facets of project development, from development of the busi-
ness case through the completion of the project.  

 
Recommendation (12).  The General Assembly may wish to consider 

amending the Code of Virginia to require the Chief Information Officer and 
the Office of Project Management to provide ongoing assistance and sup-
port to agencies in the development of major information systems.             

Formal Project Management Methodology Needs to Be Developed 

Another important element of support that needs to be provided by the pro-
posed project management office is a standard project management methodology.   
As discussed earlier in this chapter, the last effort to develop a project development 
methodology was the set of standards issued by the Council on Information Man-
agement in 1991 that addressed the development of large and small-scale projects.  
However, these outdated standards were very broad and appear to have had limited 
practical value.  The office of project management should develop an IT project man-
agement methodology that can serve as a useful guide to agencies in the develop-
ment of major information systems.  This methodology should be updated by the of-
fice on a regular basis.   

 
Other states have developed project management methodologies that are 

provided to agencies to guide IT project development.  States such as California, 
Maryland, Michigan, Ohio, Pennsylvania, New York, and Washington have all de-
veloped statewide project management methodologies.  It should be noted that the 
current Secretary of Technology issued a Technology Management Policy dated Oc-
tober 8, 2002 which states that the Secretary plans to issue standards and guide-
lines for technology project management.  

 
Recommendation (13).  The General Assembly may wish to consider 

amending the Code of Virginia to require the Chief Information Officer to 
develop a State project management methodology to be used by agencies in 
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the development of information systems and require the Chief Information 
Officer to update the methodology on a regular basis.       

Statewide Project Management Training  
Would Improve Systems Development 

Another important support function that could be made available to the 
State’s information technology professionals is cost-effective project management 
training on a statewide basis.  A strong training program would help to improve the 
quality and skills of the project managers in the development of major information 
systems projects.  With more skilled project managers, IT projects should be better 
managed and the number of failed projects significantly reduced.     

 
One of the keys to a successful training program is to make it affordable 

and cost-effective for State agencies.  One possible alternative to control costs would 
be to teach classes using State staff such as the State CIO, the project management 
specialists, and other experienced project managers in the State as faculty.  Another 
alternative would be to work in partnership with community colleges and universi-
ties to develop project management training programs that would meet the needs of 
State IT project managers.    

 
There is already precedent for establishment of such a program in Virginia.  

A training program was recently developed in the public safety secretariat that has 
provided affordable training to project managers. The program, which began in No-
vember 2001, has been able to limit the cost to participants by bringing small ven-
dors and former colleagues of the director of the academy to teach the classes.  Ac-
cording to the director of the academy, the classes, which typically last one full day, 
have averaged about $300 per class.  Some classes that are taught commercially are 
as much as $1,100 per class.   

 
Several other states have developed state project management training 

programs.  States such as Kansas, Maryland, North Carolina, New York, Oregon, 
Texas, and Washington all have programs to train IT project managers.  In some 
cases, the training programs appear to be conducted internally.  In other instances, 
the programs are conducted in partnership with another entity.  For example, the 
state of Oregon offers a project management certification program through a part-
nership with community colleges.  In Oregon, the state seeks to not only train pro-
ject managers, but also train elected officials and agency executives in the concepts 
of information systems development to better inform their decision-making regard-
ing information systems.  The state of Texas requires that agency information re-
source managers receive annual continuing education to ensure that information 
systems development is performed effectively.  Additionally, the state of New York 
has developed a project management mentoring program that is designed to increase 
project management expertise by partnering developing project managers with more 
experienced colleagues.      
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Two local governments in Virginia also emphasize project management 
training. The City of Virginia Beach requires that all persons working on informa-
tion systems projects receive some training regarding project management.  Fairfax 
County currently requires that all of its project managers be certified in project 
management by the Project Management Institute.   

 
Recommendation (14).  The Governor and the Secretary of Tech-

nology should provide to the General Assembly for its consideration a plan 
to develop a program to provide cost-effective training to State employees 
with responsibility for managing information technology projects.    

Additional Resources for Agency Information  
Technology Professionals Could be Provided 

With the complexity of information technology, its evolving nature, and the 
shortage of high-caliber technology experts, it is unrealistic to assume that each 
State agency will be able to retain all necessary personnel with the experience and 
knowledge needed to successfully develop information systems.  Therefore, another 
way in which the Department of Technology Planning could further enhance the de-
velopment of information systems across State agencies is to provide increased in-
formation resources to agencies.  The Department of Technology Planning could pro-
vide a valuable support service to agencies by providing an information 
clearinghouse for the exchange of information regarding systems development ex-
periences or best practices.  One type of useful information to make available to 
State agencies would be the systems development experiences of other agencies.  
One CIO at a major State agency told JLARC staff that prior to developing a major 
project he “would have killed for a knowledge database regarding state agencies in 
terms of who has done what, and what their experience has been.”    

 
Additionally, the department should develop a technology exchange pro-

gram to make available to other agencies hardware, software, or software licenses 
that have been purchased but are not being used by the purchasing agency.  The 
project review for this study revealed that one of the remnants of failed projects is 
that there is often unused hardware, software, or software licenses.  With an effec-
tive technology swap shop in which the availability of these unused products could 
be made known around the State, some of these items could be used by other agen-
cies, with a significant savings to the State.    

 
Recommendation (15).  The Chief Information Officer should estab-

lish an information clearinghouse that includes information collected on 
State agency development experiences and best practices, and should ex-
plore other areas in which the State can provide useful resources to assist 
agencies in the development of information systems.  The Chief Informa-
tion Officer should also establish a program for the exchange of excess 
computer hardware and software licenses.  
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Common State Architecture Needs to Be Developed 

A final way in which the technology secretariat should provide greater sup-
port is through the development of common architecture standards for the State.  
Common architecture standards would include common standards for aspects of the 
technology infrastructure such as the network, security, operating platforms, data-
bases, and applications.  As discussed previously, the lack of a common architecture 
has complicated the ability to develop multi-agency or statewide integrated systems, 
and has contributed to at least one major failure, the IHRIS project.  The establish-
ment of a common statewide architecture for the development of enterprise systems 
would facilitate the development of such systems substantially.  The Department of 
Technology Planning needs to work in conjunction with the Secretary of Technology 
and the Department of Information Technology to develop common technology archi-
tecture standards so that the State’s technology architecture does not remain so 
variable.   

 
Other states have developed a statewide technology architecture. States 

such as Arizona, Indiana, Kentucky, Maryland, North Carolina, and Ohio all have a 
statewide architecture and require new information systems to be developed in con-
formance with that architecture.  In Virginia, Fairfax County has established a 
countywide architecture, and all proposed projects are required to conform to it.    

 
Recommendation (16).  The Departments of Technology Planning 

and Information Technology, at the direction of the Secretary of Technol-
ogy, should collaboratively develop a statewide information technology ar-
chitecture and a related set of systems standards.    

STATEWIDE STRATEGIC PLANNING FOR TECHNOLOGY  
INVESTMENTS SHOULD BE IMPROVED  

Along with the need for increased oversight and support for systems devel-
opment, statewide strategic planning for information systems development needs to 
be improved.  An effective process needs to be established for identifying and priori-
tizing major information systems development needs and projects. This process 
needs to involve input at different levels.  Agencies need to provide input regarding 
technology solutions to meet agency business needs.   However, the Chief Informa-
tion Officer, Secretary of Technology, and Information Technology Investment Board 
need to also play a key role in identifying statewide priorities and considering oppor-
tunities for coordination and integration of technology solutions among agencies and 
institutions.  The Secretary of Technology has recently released a new technology 
strategic plan for the State, but it does not discuss specific project priorities.  

 
As part of the information systems development process, an effective stra-

tegic planning process is needed.  One of the key aspects of this process should be 
the continued development of agency-level IT strategic plans.  These plans need to 
be based on identified business needs within agencies that can be addressed with 
technology solutions.  Agency plans should in turn be submitted to the cabinet secre-
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tary to whom the agency reports.  The secretaries can use those plans to develop pri-
orities for the secretariat.  The priorities of each secretariat can then be used to de-
velop a statewide strategic plan.  While agency plans are currently required, they do 
not appear to be effectively used by the Secretary of Technology or the Department 
of Technology Planning in the development of a State Strategic Plan for Technology 
that prioritizes project needs across the Commonwealth.   

 
Another key aspect of the strategic planning process needs to be an analysis 

by the CIO of future systems development from a statewide perspective.  The CIO 
needs to fully examine opportunities for the development of statewide or multi-
agency enterprise systems that will be a cost-effective means to better meet the 
State’s business needs.  Development of these enterprise priorities should involve 
the input of secretaries, central agency directors, and other key State officials.  The 
CIO should also examine opportunities for coordination and collaboration between 
agencies so that the needs of multiple agencies may be met through more cost-
effective solutions.   

 
The Secretary of Technology should continue to have responsibility for de-

veloping the statewide strategic plan.  The strategic goals and the policy priorities of 
the secretary and Governor should be key factors in determining the priorities 
within the plan.  However, the agency strategic plans and CIO input on enterprise 
opportunities should also be weighed heavily in developing the plan. The final plan 
should set forth the State’s strategic goals and policy priorities, but should also in-
clude major systems development priorities both in terms of agency systems and in-
teragency enterprise systems.   

 
Given the importance of the plan and the proposed role of the Information 

Technology Investment Board in the systems development process, the board should 
have the final authority to approve the plan.  This approval would allow the other 
secretaries who represent the State’s business areas to have the final decision re-
garding whether the plan meets the State’s overall business goals and policy objec-
tives. 

 
Recommendation (17).  The Secretary of Technology, with the assis-

tance of the Chief Information Officer, should develop a biennial State 
Strategic Plan for Technology that sets forth State information technology 
project priorities based on agency technology strategic plans and an analy-
sis of statewide or multi-agency project priorities by the Chief Information 
Officer. 

Recommendation (18).  The General Assembly may wish to consider 
amending the Code of Virginia to require that the proposed Information 
Technology Investment Board approve the biennial technology strategic 
plan. 
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ACCURATE, RELIABLE INFORMATION ACCESS 

The College of William and Mary’s Accurate, Reliable Information Access 
(ARIA) project was an attempt to replace the university’s legacy student informa-
tion, finance, and human resources systems with a new enterprise resource planning 
(ERP) system.  The ARIA project was cancelled seven months after contracts were 
signed for the purchase of software and implementation services, because the project 
was behind schedule and over budget, and because the university reassessed its 
need for immediate implementation of a new student information system.  The uni-
versity budgeted $9.5 million for the planned implementation of the ARIA system 
over a period of 18 months, but it soon became apparent that the system could not 
completed within that budget and schedule.  By the time the project was officially 
cancelled in July 2001, the university had spent a total of $5.7 million on the project, 
excluding internal staff time dedicated to the project.  Except for a university fi-
nance blueprint, for which the university spent approximately $800,000, William 
and Mary received no tangible benefits from its investment. 

 
The project appears to have suffered from a lack of several critical project 

success elements, including an inadequate feasibility assessment, poor vendor 
evaluation and selection, and ineffective project management.  The exhibit on the 
following page summarizes the project.   

Narrative Chronology of the ARIA Project 

Planning for the Accurate, Reliable Information Access (ARIA) project be-
gan in March 1998, and the project was officially terminated in July 2001.  The bulk 
of the development effort occurred between February 2000, when the contract was 
signed, and November 2000, when the university terminated its contract with the 
implementation partner, Align Consulting.  During this time, the university entered 
into three separate contracts for software, implementation, and quality assurance, 
and began development of the finance module of the ERP system.  Development was 
suspended following a project assessment by the project manager in fall 2000, and 
the project was officially terminated in July 2001 following the termination of the 
maintenance contract with the ERP software vendor, SAP. 

 
The procurement process for the ARIA system began in the winter of 1998 

following an identification of the need for a new student information system (SIS) 
and ERP system that would integrate the SIS with new finance and human re-
sources systems.  The College of William and Mary first issued an RFP for combined 
ERP software and implementation services, but then cancelled this RFP upon a de-
termination that separate software and implementation vendors were needed.  The 
RFP for an ERP software product was then issued in February 1999.  The university 
received responses to the RFP within the deadline from SAP, SCT, and Oracle.  A 
fourth responder, PeopleSoft, missed the RFP response deadline by approximately 
30 minutes and was disqualified from the selection process.  The selection committee 
narrowed the selection to SAP and Oracle, and then issued an RFP for implementa-
tion services. 
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The RFP for implementation services was issued in June 1999, and re-

sponders were informed that SAP and Oracle were the two finalists for the software 
vendor award.  Responders were instructed to align their responses with one or both 
of the software finalists.  The university received 12 responses to the RFP for im-
plementation services and narrowed the selection to five qualified responses. 

 
In October of 1999, the university issued a third RFP for consultant ser-

vices to assist with the vendor selection process.  The associate provost for informa-
tion technology, who was also the project manager, attempted to award the contract 
on a sole-source basis to Satori Management, because this consultant had performed 
previous ERP design work for the university.  However, the procurement office at 
William and Mary denied the sole-source request and demanded the RFP be sent to 
at least six vendors.  Satori Management provided the only response to the RFP and 
was subsequently awarded a time and materials contract at the rate of $2000 per 
day beginning in November 1999.  

 
With the assistance of Satori Management, the vendor selection committee 

evaluated the software and implementation vendor proposals and awarded both con-
tracts in February 2000.  The software contract was awarded to SAP, while the im-

 

Accurate, Reliable Information Access 
The College Of William And Mary 

Initial Projected Cost 

Final Projected Cost 

Actual Expenditure 

$9.5 million * 

$17 million * 

$5.7 million * 

Projected Timeframe 

Actual Timeframe 

Status 

March 1998 – September 2001  

March 1998 – July 2001 

Cancelled 

Purpose To develop enterprise resource planning system for human re-
sources, financials, and student information system. 

Rationale Legacy systems had become increasingly difficult and expen-
sive to maintain; university wanted to enhance services to stu-
dents, faculty, and administrators. 

Vendors and Products 
Used 

SAP, Align Consulting, Satori Management. 

Problems/Successes Cancelled before any ERP modules implemented. 

* Cost does not include W&M internal costs. 

Source:  JLARC staff analysis of agency project documentation. 
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plementation contract was awarded to Align Consulting.  The university agreed to 
pay SAP slightly more than one million dollars for 1,295 user licenses plus annual 
maintenance expenses for five years.  SAP, which had not yet developed an SIS 
component for its ERP system, agreed to deliver the SIS component by June 30, 
2000.  Further, SAP agreed to pay the university $12,500 per month, not to exceed 
$250,000 total, in the event the SIS software was not delivered by that date.  The 
implementation vendor contract was awarded to Align Consulting on a time and ma-
terials basis, with a $5 million base and $9 million cap. 

 
Following the contract awards in February 2000, development of the ERP 

system began.  Because the SIS module had not yet been developed by SAP, the im-
plementation strategy was to first implement the finance module, then the human 
resources module, and finally the SIS module.  Align Consulting proposed an accel-
erated SAP implementation strategy that would complete system implementation in 
18 months.  Align Consulting brought staff on-campus to begin the finance imple-
mentation and train William and Mary staff in using SAP software.  A financial 
blueprint was also developed that outlined all the business processes that would 
need to be addressed by the SAP software. 

 
The College of William and Mary and Align Consulting both experienced 

turnover in project management during this development phase.  William and 
Mary’s original project manager resigned in April 2000 to accept a chief information 
officer position at another university.  The second project manager resigned one 
month later and followed the first project manager to the other university.  The 
third project manager resigned in July 2000 because of family health problems.  The 
fourth and final project manger, a vice-provost at the university, was assigned to the 
position in August 2000.  Similarly, Align Consulting replaced its project manager 
three times during the same period.  In addition to the steady turnover in project 
managers, the quality assurance consultant from Satori Management resigned in 
July to accept a position as president of Align Consulting’s North American opera-
tions. 

 
In August, William and Mary’s fourth project manager was charged by the 

provost to conduct an assessment of the ARIA project.  After reviewing new and 
higher cost estimates for implementation of the finance module and the revised im-
plementation date, the project manager recommended suspending the project in 
September 2000.  The provost agreed and officially terminated the contract with 
Align Consulting in November 2000.   

 
Following termination of the contract with Align Consulting, the university 

undertook an in-depth study to determine if it should continue ERP system imple-
mentation with SAP.  After determining that the SIS module was the most critical 
need, William and Mary decided to terminate its software maintenance contract 
with SAP in June 2001 and seek a software vendor that had a fully developed SIS.   

Absence of Critical Elements Contributed to ARIA Failure 

Most of the elements critical for the successful implementation of informa-
tion systems were absent from the ARIA project.  The project, which was terminated 
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after seven months, seems to have suffered especially from an inadequate feasibility 
assessment, poor vendor and product selection, weak legal contracts, ineffective pro-
ject management, and ineffective project oversight and control.  A summary of the 
presence or absence of elements critical to project success is provided in the exhibit 
on the following page.  

 
Technical Feasibility Was Unproven.  One of the elements absent from 

this project was development of a system with proven technical feasibility. Imple-
menting a commercial off-the-shelf ERP system with an SIS module was well estab-
lished as a feasible technology.  However, William and Mary chose to be a pioneer by 
selecting a vendor that had not yet developed an SIS, even though there was no 
compelling reason to do so.  By choosing a vendor without a developed product, the 
unproven technical feasibility of the selected product became a significant risk for 
the project.   

 
Vendor and Product Evaluation Was Inadequate.  The vendor selec-

tion process for the ARIA project had several shortcomings.  The university entered 
into separate contracts with vendors for software, implementation, and quality as-
surance.  In the cases of the implementation and quality assurance vendors, there 
was inadequate background research performed prior to the selection of the vendors.  
William and Mary chose a foreign implementation partner that had little experience 
working with American universities.  Yet the university relied primarily on the writ-
ten response to the RFP and failed to perform adequate background research on the 
selected vendor.  In addition, the university did not check the references of the con-
sulting firm selected to perform quality assurance for the project before entering into 
a contract with the company. 

 
The RFP process for the selection of the software vendor also appears to 

have been problematic.  William and Mary received only three responsive proposals 
for the ERP software by the deadline, and only one of the three vendors, SCT, had 
an already developed SIS.  A fourth responsive proposal was received from People-
Soft, which had already developed an SIS, but was disqualified because its proposal 
arrived 30 minutes after the deadline.  However, despite receiving only one proposal 
that included an already developed SIS and knowing that a responsive proposal that 
included a developed SIS had been disqualified, William and Mary chose not to reis-
sue the RFP, but instead chose to proceed with the selection process. 

 
A further problem with the selection process was that the selection of the 

implementation partner may have been biased.  The quality assurance consultant 
was a member of the team that selected that implementation partner.  Four months 
after Align Consulting was awarded the implementation partner contract, the qual-
ity assurance consultant was hired by Align to be president of its North American 
operations.  The process used to select Align was subsequently reviewed by the Of-
fice of the Attorney General and the Auditor of Public Accounts (APA).  The Attorney 
General ruled that nothing illegal took place, because there was no evidence of prior 
contact between Align and the quality assurance consultant.  The APA stated the  
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Presence of Elements that Contribute to Project Success  
Accurate, Reliable Information Access 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements    

Proven Technical Feasibility   ✗  

Adequate Organizational and Business Process Analysis     

Adequate Vendor/Product Evaluation and Selection    ✗  

Strong Legal Contract   ✗  

Effective Project Management    ✗  

Involvement of End-Users ✔    

Effective Project Oversight and Control    ✗  

Reliable Funding    

 
legality of the university’s process was “in a gray area,” and the process was “proba-
bly a good case study of how not to do this.” 

 
Finally, the selection process for the quality assurance consultant had sev-

eral irregularities and may have compromised the success of the project.  The con-
sultant, who had a prior association with the first project director, had originally 
been paid $5,000 for consulting services prior to development of the RFP.  He was 
then awarded a sole-source fixed-price contract for $30,000 for RFP development 
services.  In addition to the sole-source contract, he was also paid close to $160,000 
from private funds.  Upon completion of the RFP, the project director sought to pro-
cure the consultant’s services on an open-ended basis through a sole-source, time 
and materials contract.  The university denied the sole-source request and required 
that the RFP be sent to at least six vendors.  However, only Satori Management re-
sponded to the RFP and was subsequently awarded a time and materials contract at 
the rate of $2,000 per day.  The office of internal audit later discovered that the 
other five vendors on the distribution list had incorrect phone numbers and ad-
dresses and likely never received the RFP. 

 
Legal Contracts With Vendors and Consultants Put William and 

Mary at Risk.  None of three contracts entered with vendors for the project ade-
quately protected the university.  The contract with SAP was problematic because it 
did not sufficiently protect the university if SAP failed to develop an SIS system, 
which was the cornerstone of the integrated system.  William and Mary paid SAP 
approximately $1.4 million for software licenses and annual maintenance.  However, 
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in the event that SAP did not deliver the SIS module, the refund to the university 
could not exceed $250,000.   

 
The time and materials contract with the implementation partner was 

problematic because payments were not tied to deliverables.  The contract with 
Align Consulting had a base of $5 million and a cap of $9 million.  Because payments 
were not tied to deliverables and implementation was taking longer than expected, 
the university paid approximately $3.8 million to Align Consulting over a period of 
seven months before terminating the contract without having successfully imple-
mented any of the ERP system modules.   

 
The contract with Satori Management for quality assurance services also 

did not require specified deliverables for payment, and the contract was unclear re-
garding payments for travel and other expenses incurred by the consultant.  William 
and Mary spent over $550,000 in consulting fees to Satori Management for the ARIA 
project.  The majority of these costs arose from the open-ended time and materials 
contract.  Under this contract, the university agreed to pay Satori $2,000 per day for 
the consultant’s services.  The quality assurance services supposedly performed by 
Satori were never documented by the consultant.  Satori billed the university at this 
rate plus travel and expenses, even though William and Mary believed that the 
$2,000 per day amount included travel and expenses.  The dispute was settled by 
paying Satori the additional travel and expense fees through its endowment funds.   

 
Project Management Was Unstable and Ineffective.  There were mul-

tiple problems with the project management that all contributed to the project’s fail-
ure.  Project management turnover was constant.  The ARIA project had four differ-
ent project managers from the start of the project in February 2000 to its 
termination in November 2000. 

 
Another problem was the lack of training or experience of the project man-

agers.  The first three project managers did not have the necessary training or ex-
perience to lead the system development effort.  None of the project managers had 
any formal training in project management or experience managing an ERP project, 
and none were assigned to the project on a full-time basis.  Their lack of experience 
was exacerbated by the fast track implementation schedule proposed by Align Con-
sulting and the time and materials nature of the contract, which demanded strong 
contract administration. 

 
A final problem with the project management structure is that the first 

three William and Mary project managers were from the IT division instead of from 
an operational unit of the university.  The final project manager was an executive 
from the provost’s office and was able to assess the shortcomings of the project and 
take appropriate action to address them.   

 
Project Oversight Was Inadequate.  Another element that was absent 

was effective oversight. There was a project steering committee established, but it 
was only minimally involved with the project, and the quality assurance consultant 
did not provide effective independent oversight.  William and Mary leadership ap-
pears to have relied too heavily on the recommendations of the CIO, who was the 
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original project manager, throughout the early stages of the project without any on-
going oversight of the project.  After the quality assurance consultant terminated his 
role with the university to become president of Align Consulting, the university did 
establish more effective project oversight through the offices of the provost and in-
ternal auditor.  This oversight eventually led to an assessment and termination of 
the project.   

 
As mentioned previously, the quality assurance consultant, who was re-

tained to independently review the project, apparently did not perform his job.  
There is no documentation that he ever performed any quality assurance.  Moreover, 
it would have been difficult for him to effectively perform an independent review, 
because he was involved in the selection of the software and the implementation 
partner and part of the project management team.   

 
Solution Did Not Meet Highest Priority Functional Need.  One of the 

elements only partially present was an adequate identification of functional needs 
and system requirements.  While there was effort to involve end-users in developing 
the system requirements, the College of William and Mary did not select an appro-
priate solution to meet the university’s critical functional needs.  William and Mary 
identified its most critical need to be a new student information system, but its se-
lected solution was an enterprise resource planning (ERP) system that would have 
provided the university with integrated student information, finance, and human 
resource systems.   

 
By not focusing on the university’s greatest need, a vendor was selected 

that had not yet completed development of its student information system software 
product.  As a result, William and Mary was forced to proceed with implementation 
of the finance and human resources modules first while the SIS module was still in 
development by the vendor.  With limited financial resources, this increased the risk 
of the university not being able to implement the SIS, which is its most critical busi-
ness need. 

Project MAST Has Addressed Shortcomings of ARIA Failure  

Following the termination of the contract with Align Consulting, William 
and Mary reassessed the overall project and decided to terminate its licensing 
agreement with SAP and to place its focus on developing an SIS.  The university re-
issued an RFP for an enterprise system.  This time, the university selected SCT’s 
Banner software product, which had a fully developed student information system 
module.  The new project has been termed Project MAST (Mastering Administrative 
Systems and Technologies).  Planning for the project began in August 2001, and it is 
expected to be completed by September 2005.  The SIS module is expected to be fully 
implemented by September 2003.  Implementation of the SIS is currently ahead of 
schedule and within budget. 

 
Many of the critical elements missing from the ARIA project appear to be 

present in the MAST project.  This time, the university’s highest priority has been 
development of a new SIS, and it is therefore implementing an established main-
stream system (SCT Banner).  The university has decided not to customize the soft-
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ware and has begun reengineering its business processes to fit the software package.  
The project management structure for MAST appears to have been improved sub-
stantially.  The project manager is a business leader, instead of a technologist, and 
is assisted by a full-time staff person with previous experience implementing SCT 
Banner at another college.  Project oversight also appears to be much improved, with 
an internal oversight committee responsible for reviewing proposed changes to pro-
ject scope and quality assurance provided by the office of internal audit.   
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COMPREHENSIVE ENVIRONMENTAL DATA SYSTEM 

The Comprehensive Environmental Data System (CEDS) project at the De-
partment of Environmental Quality (DEQ) is an agency-wide information system 
designed to provide electronic access to all environmental data.  CEDS was initiated 
to consolidate the agency’s disparate systems into a single database as well as cor-
rect year 2000 problems in DEQ’s information systems.  When the project began in 
December 1996, it was estimated that DEQ had more than 140 individual databases, 
and that consolidation would reduce costs and allow for increased information shar-
ing within DEQ.  An exhibit on the following page summarizes the project. 

Narrative Chronology of the CEDS Project 

In April 1993, four separate State agencies were combined to create DEQ:  
the Department of Air Pollution Control, the Department of Waste Management, the 
State Water Control Board, and the Council on the Environment.  The primary 
business units, or “media,” that were created within DEQ are generally labeled the 
Air, Waste, and Water Divisions.  As a result of this recent consolidation, DEQ’s in-
formation system was decentralized and media-oriented when CEDS was initiated.  
The pre-existing information systems could not function as enterprise-wide applica-
tions in the new agency because each system reflected the business processes used 
by the older agencies prior to consolidation.  When these older systems were aggre-
gated into DEQ’s overall information system, their limited ability to integrate and 
share data resulted in a “stove pipe” configuration.  The project was supported by a 
February 1997 Department of Planning and Budget (DPB) report, which recom-
mended “the effective and rapid implementation of the Comprehensive Environ-
mental Data System.”   

 
The CEDS project therefore represented more than just the creation of an 

integrated database.  It was also part of a continuing attempt to unify the older or-
ganizations into a single agency.  Additionally, the CEDS project was expected to 
produce other benefits for DEQ.  For example, staff productivity might be increased 
by reducing the number of duplicate databases and by sharing common information 
within DEQ.  Furthermore, by increasing standardization and using common soft-
ware, DEQ could improve maintenance of the databases as well as improve the 
agency’s ability to respond to new regulatory requirements.   

 
After the project began in 1996, DEQ retained the consulting firm of Coo-

pers and Lybrand to assist in the development of general system requirements.  A 
users group was established to work with the consultants, and in August through 
November 1997 DEQ held two major end-user conferences.  In these user meetings, 
attendees focused largely on identifying which data would be used across all of the 
media.   These data requirements were used by Coopers and Lybrand to develop the 
first planning documents:  the Pre-development Analysis Document and the System 
Analysis and Design Document.   
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Comprehensive Environmental Data System 
Department of Environmental Quality 

Projected Cost 

Actual Expenditure 

Not Documented 

$13.3 million *  (as of August 2002) 

Projected Timeframe 

Actual Timeframe 

Status 

Not Documented  

December 1996 – December 2001 

Operational, but additional development is planned 

Purpose To mitigate year 2000 concerns and to integrate over 140 indi-
vidual databases. 

Rationale Year 2000 concerns required attention, and further integration 
was necessary to improve productivity. 

Vendors and Products 
Used 

No implementation vendor used.  Oracle database was pur-
chased, and temporary contract programmers were used. 

Problems/Successes System is in operation and meets most of the agency’s basic 
needs.  

* Cost does not include DEQ internal costs. 

Source: JLARC staff analysis of agency project documentation. 

 
The focus of the user meetings and planning documents was directed to-

ward integrating existing systems, and the agency’s business processes were not 
modified.  As the Pre-Development Analysis Document states, “the intent of the 
CEDS 2000 project is not to reengineer the current work processes or DEQ internal 
organizations.”  Instead, CEDS was designed to improve existing processes by con-
solidating “the current information systems into a more effective, efficient, multime-
dia report supporting, information architecture.” 

 
During this planning period, DEQ was approached by American Manage-

ment Services (AMS), which was beginning to develop environmental database ap-
plications.  However, after reviewing the AMS software DEQ decided that it was not 
prudent to consider using undeveloped software.  DEQ staff indicate that the need to 
implement CEDS before the year 2000, and the agency’s ongoing federal reporting 
requirements, played a large role in this decision, but also state that the AMS prod-
uct was inferior to what DEQ had already developed.   

 
At this time DEQ also decided to discontinue the services of Coopers and 

Lybrand, because its system design did not meet DEQ’s requirements, and to in-
stead develop CEDS in-house.  DEQ decided to use an Oracle database and to sup-
plement DEQ’s technical staff with “bodyshop” contractor personnel.   
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After the initial project planning activities were completed in the Spring of 
1998, a process that involved the participation of more than 80 DEQ staff represent-
ing each of the media, DEQ began software development.  DEQ formed a three per-
son project management team consisting of two user representatives and the Direc-
tor of the Office of Information Services (OIS).  The project management team was 
responsible for all project management activities, and an oversight committee con-
sisting of regional directors and other managers was also formed.  New user groups 
with eight to 15 members were created to represent the three media, and by late 
1998 DEQ had supplemented approximately 14 full-time information technology 
staff with 25 contractual staff from four “body shop” vendors.  During the rest of 
1998, the initial system design and data structure was developed, along with screen 
layouts and other basic system features.   

 
Each user group was responsible for assisting in the development of their 

assigned module, an example of a Joint Application Development methodology.  
Teams consisting of end-users and technical staff were formed for each CEDS mod-
ule, and regular meetings were held at which test versions of the software were re-
viewed.  Although this process seems to have worked well, the end-users on each 
team primarily focused on their own module and relied upon the project manage-
ment team to examine system-wide issues.  However, DEQ states that cohesive pro-
ject management, along with a consideration of system-wide issues, were lost when 
the project management team was disbanded.    

 
CEDS Version I began being used by the agency’s three largest media – Air, 

Waste, and Water – on December 1, 1999.  At this point, three significant changes 
occurred.  The project management team was disbanded and the OIS director be-
came the project manager.  In addition,  four additional modules were added to the 
three already under development.  Finally, a second development methodology, 
Rapid Application Development, was introduced to parallel the JAD methodology.  
This second methodology involved the use of an iterative process to quickly develop a 
sequence of prototypes, each including additional refinements and functionality.  By 
delivering prototypes to users at an accelerated pace, Rapid Application Develop-
ment can decrease the number of changes requested by users and thereby minimize 
changes to the project’s schedule.  

 
Beginning in January 2000, the Rapid Application Development process 

was used to create specific application screens and reports in successive iterations, 
and historical data was “cleaned” and then introduced into the new data tables.  By 
March 2001, there were production modules in CEDS for the agency’s primary pro-
grams.  During the rest of 2001, most of the work on CEDS focused on correcting 
bugs in the software and adding additional features and reports.  An effort was also 
made to begin work on the agency’s Internet initiative, e-DEQ.  After December 
2001, CEDS entered the maintenance phase of its lifecycle, and OIS staff state that 
CEDS is now in the “operational” phase.  The Department of Technology Planning 
has recently requested that the project be officially closed out, which would remove 
CEDS from any future State oversight.   

 
CEDS has successfully met its primary objectives.  Many of the decisions 

made during systems development were directed at ensuring that DEQ’s informa-
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tion systems would be year 2000 compliant.  In addition, DEQ needed to ensure that 
its environmental data was free from errors, that the number of databases was re-
duced, and that the amount of standardization was increased.  In addition, CEDS 
has allowed DEQ to make some water quality data available over the Internet.  Fi-
nally, CEDS was also intended to integrate the media within DEQ, in order to pro-
vide a multi-media perspective, while also supporting the agency’s federal reporting 
requirements.  According to DEQ staff, these goals have been successfully met.   

 
However, the manner in which CEDS was developed may limit its future 

usefulness.  One successful outcome of the CEDS project has been a significant re-
duction in the number of databases and a corresponding increase in the integration 
of agency data.  Yet CEDS is still a “stovepipe” system in many ways, because the 
major media areas use different modules.  CEDS is only truly integrated at the 
“core” level, in which common data for each facility is maintained.  The three media 
areas have different modules in part because each area has unique business proc-
esses.   

 
Additionally, there are certain features or functions of CEDS in which user 

expectations have not been met, and in some cases these may hinder agency opera-
tions.  Users have expressed satisfaction with the series of frequently used reports 
provided by CEDS, but indicate that they are limited in their ability to perform non-
routine searches, as might be required to respond to a Freedom of Information Act 
request.  As a result, some DEQ staff have reported that separate databases are be-
ing maintained, a situation which CEDS was supposed to prevent.  In addition, 
CEDS does not provide users with the ability to perform robust statistical or GIS-
based analysis.   

 
Users also report a wide-spread expectation that CEDS would enable the 

general public to access CEDS data over the Internet.  Although some water quality 
data is available on DEQ’s website, most information is provided as electronic docu-
ments, such as permit applications and other forms, and the entirety of CEDS data 
is not searchable by the general public.  The new Internet initiative, e-DEQ, is de-
signed to increase the amount of publicly available data, but some staff maintain 
that DEQ is not ready to make CEDS data publicly accessible because of concerns 
over data quality.  There is widespread agreement, however, that CEDS has in-
creased the level of data quality control.  

Project Success Was Limited by Partial                                                           
Presence or Absence of Key Elements 

The CEDS project was hindered by the partial presence or absence of key 
elements, although the strong presence of other elements contributed to the success-
ful completion of most project goals.  The strongest elements were the vendor and 
product evaluation and selection, and end-user participation.  Less effective ele-
ments were project management, project oversight and control, and access to reliable 
funding.  An exhibit on the following page summarizes the presence or absence of 
the key elements. 
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Thoughtful Vendor and Product Evaluation Proved to Be Essential.   

One strength of the project was the decision to not use an undeveloped software 
product, and instead develop CEDS in-house.  DEQ retained Coopers & Lybrand to 
design the system specifications and assist with developing system requirements.  
However, after deciding that the vendor’s system design did not meet the agency’s 
needs, DEQ staff decided to develop the project in-house with assistance from tem-
porary contract or “bodyshop” programmers.   

 
After beginning this in-house development effort, DEQ was contacted by 

another vendor, American Management Services (AMS), which was in the early pro-
cess of developing an environmental database application.  DEQ assembled a large 
group of staff to review the AMS product at a day-long presentation.  Subsequently, 
DEQ decided against using the AMS system because of its cost and the risks associ-
ated with waiting for an undeveloped product.  Moreover, OIS staff were confident in 
their ability to develop the system.  The decision to not use an undeveloped product 
allowed DEQ to finish CEDS before the year 2000.  The Oracle products selected for 
CEDS represent a mature database technology and are widely used – a fact that in-
creased the ability of DEQ to use bodyshop programmers as needed.   

 
End-Users Were Heavily Involved Throughout the Project.  The CEDS 

project has been marked by the extensive involvement of users in all aspects of the 
project.  Beginning with the initial planning for CEDS, users have attended focus 
groups, assisted in the development of requirements, and evaluated vendors.  User 
groups have also assisted in training, validated data conversion accuracy, and 
worked on the development of user guides.  

 

Presence of Elements that Contribute to Project Success 
Comprehensive Environmental Data System 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements    

Proven Technical Feasibility    

Adequate Organizational and Business Process Analysis    

Adequate Vendor/Product Evaluation and Selection  ✔    

Strong Legal Contract  N/A 

Effective Project Management    

Involvement of End-Users ✔    

Effective Project Oversight and Control   ✗  

Reliable Funding    
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The decision to use a Joint Application Design (JAD) methodology for sys-
tems development further increased the involvement of users.  During the most in-
tensive phase of systems development, approximately 125 of the agency’s staff be-
longed to one of seven user groups.  These groups were directly responsible for the 
development of their respective modules, and were also responsible for obtaining in-
put from their peers outside of the user groups.  In recent months, user group  mem-
bers have conducted initial system testing, which had previously been done by OIS 
staff, and this change has decreased the number of user-reported errors associated 
with new versions of CEDS.   

 
Project Management Structure Was Not Effective.  A weakness of the 

CEDS project was that the individuals assigned project management responsibilities 
also had other duties within the agency, reducing their ability to exercise full-time 
project management.  When CEDS began, project management responsibility was 
given to a three member project management team.  Two members of the team were 
business user representatives, and the third member was the Director of the Office 
of Information Services (OIS), although each individual served in a part-time capac-
ity.  In December 1999, project management was assumed by the OIS director.  This 
change eliminated business user representation from the project management struc-
ture.  Simultaneously, as the project management structure was reduced from three 
individuals to one, the number of modules under development increased from three 
to seven.  The new project manager, by virtue of his role as OIS director, also had 
other duties that limited him to part-time project management. 

 
It appears that the ability of the CEDS project to accomplish system-wide 

goals was hindered by the absence of full-time project management.  DEQ staff have 
described project management as “being done by the seat of their pants,” and state 
that a project management process was developed as the project progressed.  DEQ 
did not have any training requirements for project management, or any guidelines 
or standards for systems development.  DEQ staff have reported that the OIS direc-
tor was able to provide effective management of the contract personnel, but that the 
project plan for CEDS did not set overall priorities.  As a result, the project did not 
accomplish some of its overall goals, such as public access to CEDS data over the 
Internet, but the individual goals for each module were substantially completed.   

 
The specific goals for CEDS 2000 were never fully documented, and it does 

not appear that the OIS director prioritized the project’s goals.  According to DEQ 
staff, each of the user groups followed their own task lists, and no overall project 
plan was ever developed.  Each user group knew which goals were important for the 
media they represented, but there is no indication that the project manager commu-
nicated specific deliverables or goals for the overall project.  DEQ staff expected that 
CEDS would have certain features, such as the provision of publicly accessible data 
over the Internet, but did not know if these features would actually be developed.   

 
In late 2001, DEQ assigned a separate project manager for daily opera-

tional project issues, and for the first time developed a project plan that looks at pro-
ject-wide issues.  Although DEQ still does not have systems development standards, 
the agency has stated that based upon “lessons learned from the current CEDS pro-
ject, it will be essential that effective project management and oversight be estab-
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lished” for future development efforts.  According to DEQ, steps have been taken to 
provide structure to agency project management efforts, including the implementa-
tion of development standards and an Information Technology Investment Manage-
ment program. 

 
Effective Oversight and Control Was Not Present.  DEQ did not exer-

cise effective oversight of CEDS, in large part because the oversight committee 
rarely met and had little technical expertise.  The oversight committee for CEDS 
consisted of regional directors and other managers, and was tasked with resolving 
major conflicts that had not been successfully addressed by the project manager and 
user groups.  However, this committee met only two or three times and did not pos-
sess an understanding of the technical issues involved in systems development.  As a 
result, the project management team felt that the oversight committee was not pro-
viding clear direction and stopped bringing issues to their attention.   

 
In late 2001, DEQ created a core users’ group to provide project oversight 

and to address system-wide issues.  The new user group has been assigned responsi-
bility to prioritize tasks based on their overall importance to the project, which rep-
resents the first attempt to look at the project on a comprehensive basis across all of 
the business units and media involved. 

 
Adequate Funding Was Not Available for Each Media’s Project 

Team.  Another element that was only partially present is adequate funding.  DEQ 
reports that sufficient funding was available for the project as a whole, but that 
funding constraints have limited the development of certain aspects of the project.  
Access to federal funds varies across the media in DEQ.  For example, the Air media 
has traditionally been able to access a regular stream of federal funds, while the Wa-
ter media – which accounts for half of the CEDS project – is wholly dependent upon 
State general funds.  As a result, the Water media has not had a sufficient number 
of contract staff to develop their modules.   

 
The effects of unequal funding have been present throughout the project.  

According to the Pre-Development Analysis Document, “there is the belief that pro-
grams that receive Federal dollars will drive the priority for development.  This con-
cern will remain as a consideration throughout the development period.”  The fact 
that federal funding was available only for certain media was emphasized in DEQ’s 
Information Resources Portfolio, which stated that DEQ “will maximize use of non-
general funds for certain program areas to minimize impact to general fund use.”   
DEQ has recently taken steps to assign technical staff to media without regard to 
the level of funding, but future progress may be hindered by the dependence of some 
media on general funds.  The agency states that recent budget constraints have re-
duced the CEDS programming staff by two-thirds, which will limit future develop-
ment efforts. 
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EVA ELECTRONIC PROCUREMENT SYSTEM 

The Department of General Services (DGS) is developing an electronic pro-
curement system known as eVA.  System development officially began in May 2000 
at the direction of the former governor, and the new system was released with lim-
ited functionality in March 2001.  Full implementation is expected by January 2003, 
although some State agencies may not fully use eVA until July 2003.  eVA is in-
tended to provide new purchasing tools for all State agencies and local governments, 
as well as gather information on agency buying patterns.  In addition, eVA is in-
tended to reduce the need for agencies to maintain their own purchasing software by 
creating a central purchasing and procurement system.  The total cost of the system 
is projected to be no more than $22.8 million, although an additional $3 million has 
been set aside for possible upgrades.  EVA is not owned by the Commonwealth, but 
is instead provided by a service contractor, American Management Services (AMS).  
Use of eVA has increased substantially since March 2001, and DGS reports that 
over 54,000 purchases have been processed in eVA. 

 
As the project progressed, three major decisions regarding the project have 

hindered implementation – short deadlines required by the former governor, the 
adoption of a reverse-funding model for financing, and the shift from optional to 
mandatory use of eVA during implementation.  It appears that these decisions were 
made at a level higher than the Department of General Services.  These three deci-
sions have contributed to the partial presence of most of the elements that are im-
portant to project success, and have created additional challenges for DGS during 
the systems development process.  An exhibit on the next page provides a summary 
of the project.   

Narrative Chronology of the eVA Project 

In 1999, DGS began a series of electronic procurement initiatives which 
culminated in the eVA system.  These initiatives built upon an earlier DGS effort in 
1995 to initiate an electronic procurement project, which was discontinued because 
the available technology was inadequate.  The move toward eVA began in earnest 
during 1999 when a new director was appointed to head the Division of Purchases 
and Supply, the division within DGS that promulgates State procurement regula-
tions.  DGS implemented a central web site for vendor registration, plus a pilot web-
site for electronic shopping, or “e-mall,” similar to the websites of private sector enti-
ties like Amazon.com.   During this time period, many of the larger State agencies 
and institutions of higher education were implementing Enterprise Resource Plan-
ning (ERP) applications.  ERPs integrate electronic procurement functions along 
with internal audit controls and other financial management tools.   

 
In May 1999, DGS formed an inter-agency design team to develop system 

needs and requirements.  DGS then gave a demonstration to the former governor in 
August, and preliminary system needs and requirements were presented at a state-
wide end-user forum in November.  Subsequently, the governor’s proposed budget 
for 2000-2002 included $2.5 million in non-general funds “to establish a 
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eVA Electronic Procurement System  
Department of General Services 

Projected Cost 

Actual Cost 

$22.8 million 

$22.8 million (estimate as of September 2002)  * 

Projected Timeframe 

Actual Timeframe 

Status 

May 1999 –June 2006 

May 1999 – June 2006 

Partially Implemented 

Purpose To provide a single location for State electronic procurement 
activities, as well as additional procurement tools and informa-
tion. 

Rationale Additional services are beneficial for agencies and vendors, 
and by increasing competition eVA will decrease the cost of 
goods and services. 

Vendors and Products 
Used 

American Management Services acts as implementation ven-
dor and provides its Buysense and Advantage products.  AMS 
also uses Ariba software. 

Problems/Successes Full implementation is expected by January 2003.  However, 
problems have occurred with the funding model and system 
functionality.    

*  Cost estimate excludes contingency funding of $3 million, and does not include any 
costs at line agencies or suppliers.  According to DGS, the actual cost may decrease if 
DGS internal costs are lower than anticipated. 

Source: JLARC staff analysis of agency project documentation. 

 
statewide electronic procurement system.”  The source of the nongeneral fund reve-
nues was intended to be internal service fund charges to State agencies.   
 

In January 2000, DGS posted a draft statement of need on the agency’s web-
site for comment by State agencies, their suppliers, and potential vendors of an 
electronic procurement system.  In May, the 2000 Appropriation Act provided a $3 
million treasury loan to DGS to pay for a statewide electronic procurement system.  
Loan repayment would be financed by fees charged to State agencies.  Before DGS 
could request the loan, however, it was directed to explore other financing strategies 
in consultation with the Department of Planning and Budget.   

 
According to DGS staff, the former governor was briefed on the proposed sys-

tem in March 2000, after which he directed DGS to implement a working system 
within two months.  DGS staff indicated that this was not possible, and on May 24, 
2000 the governor issued Executive Order 65, which directed DGS to implement a 
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web-based electronic procurement system no later than March 1, 2001.  The Execu-
tive Order also directed all executive branch agencies and institutions to “take ad-
vantage of its benefits to the fullest extent possible.” 

 
In response to the requirements of the 2000 Appropriation Act, the gover-

nor directed the Secretary of Finance to select a financing option for developing the 
system.  The Secretary of Finance’s advisory committee chose a “self-funding” model, 
in which the users of the system – both agencies and suppliers – would bear the 
costs.   DGS then held pre-solicitation conferences in May with end-users and soft-
ware companies.   

 
The decision to implement a working system within nine months was not 

consistent with the recommendations of the Council on Information Management 
(CIM).  In December 1998, CIM presented a study on electronic procurement which 
recommended that any future initiative begin with pilot studies to assess the feasi-
bility of such a system.  A pilot study would enable the Commonwealth to gather in-
formation on the technical feasibility of a statewide system, the costs and benefits of 
such a system, and the degree to which existing agency financial management sys-
tems would need to be modified.  According to DGS staff, the Secretary of Technol-
ogy stated that pilot studies would slow the pace of development at a time when the 
governor wanted Virginia to be a leader among other states in electronic procure-
ment.  Furthermore, DGS staff have stated that the former governor wanted to com-
plete development of the system before leaving office in case the next governor did 
not support the project.  Also, DGS staff acknowledge that the agency did not want 
to forego the opportunity. 

 
On June 15, 2000, DGS issued an RFP for an electronic procurement sys-

tem.  Specific requirements included an e-mall, central vendor registration, a requi-
sition and purchasing system, and the collection of purchasing data in a “ware-
house.”  In keeping with the self-funding model, the RFP noted that 20 percent of 
the evaluation criteria for contract award was based upon the vendor’s ability to be 
“creative and innovative in identifying revenue streams.”   

 
Ten vendors responded to the August 9, 2000 deadline for the submission of 

proposals, and DGS then entered into negotiations with two vendors in the last week 
of September.  On October 27, DGS presented an analysis to the governor’s Chief of 
Staff that discussed the system’s anticipated features, benefits, funding model, and 
risks.  As part of this analysis, DGS recommended that the system be mandatory for 
executive branch agencies.   

 
A contract was awarded to American Management Services (AMS) on Octo-

ber 30, 2000.  Under the terms of the contract, AMS operates as an Application Ser-
vice Provider (ASP) and will provide the hardware and software for eVA until June 
30, 2006.  The use of an ASP approach for eVA is intended to reduce the systems de-
velopment costs that are paid by the Commonwealth, although the Commonwealth 
will not own eVA as a result.  Should DGS or AMS cancel the contract, the Com-
monwealth would retain the purchasing data in eVA, but would have no other rights 
to the system.  The contract states that usage of eVA by suppliers and State agencies 
is optional:   
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As routinely emphasized by COVA in the subject RFP, pre-proposal 
conference, oral presentations, and contract negotiations, COVA Entities  
may use all, some, or none of the Solution functionality. 
 

According to DGS, “the contract stated that usage of eVA would be optional as the 
Commonwealth was still contemplating whether to make eVA mandatory.”   

 
The “reverse” funding model proposed by AMS is a variation of the “self-

funding” model proposed by the Secretary of Finance.  Under this model, the suppli-
ers of State agencies would pay for the development of eVA, but the Commonwealth 
would not – hence the charges were “reversed.”   In order to recover their initial 
capital outlay, AMS proposed charging vendors an annual registration fee, plus a 
one percent fee on each transaction capped at $500 per order.  The contract also 
guaranteed AMS minimum revenue of $15 million.  If the actual revenue from 
transaction fees is less than the guaranteed level in any given period, the Common-
wealth must pay AMS the difference.   

 
The funding model was intended to provide sufficient incentives to both 

AMS and DGS to provide a quality product on a timely basis.  Moreover, the incen-
tives in the funding model were especially important given the optional nature of 
eVA, a fact recognized by AMS in its proposal:  

 
Despite aggressive sponsorship by the Governor and the multi-agency  
committee behind eProcurement, this initiative has been framed as  
voluntary for government purchasers and suppliers.  Therefore, it must  
succeed on the basis of the value it delivers to all users. 

 
By March 2001, six pilot agencies were using certain core services, including the 
eVA website or “portal,” an updated e-mall, a single vendor registration location, and 
the electronic delivery of orders for registered vendors.  On March 6, 2001, the gov-
ernor’s Chief of Staff issued a memorandum which “strongly urged” agencies to “take 
advantage of the many benefits of electronic procurement and Virginia’s landmark 
eVA initiative.”  DGS states that this memorandum, in conjunction with Executive 
Order 65, mandated the use of eVA by all State agencies.  However, agencies contin-
ued to believe that participation was optional. 

 
On October 9, 2001, DGS used its rulemaking authority to require that all 

purchases be made through eVA by no later than December 1, 2001.  This rule 
clearly mandated the use of eVA by specifying the manner of its use and the date for 
full compliance.  DGS states that the rule was necessary because agencies were not 
adequately using eVA.  In addition, DGS also stated that the “extent to which agen-
cies and institutions use eVA will be taken into consideration when evaluating re-
quests for (and maintenance of) higher levels of delegated purchasing authority.”  In 
February 2002, DGS extended the deadline to July 2002.  DGS also began to amend 
statewide contracts to require that all agency orders be transmitted through eVA. 

 
Following the October rulemaking, DGS formed an inter-agency design 

team in November 2001 to design and implement data exchange interfaces between 
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eVA and line agency ERP systems.  Although DGS had been working on interface 
design prior to November, line agencies had not been included in this process. Sev-
eral different types of ERP systems exist at line agencies, and a different interface is 
necessary for each type.  The interface design group was also required to develop 
standards for the data to be exchanged, such as standard units and weights of 
measure.  State data standards had not previously existed, which increased the sys-
tem development burden for DGS and line agencies.     

 
Another significant change occurred during the 2002 session of the General 

Assembly, when DGS was granted the authority to charge State agencies $7.1 mil-
lion in fees for fiscal year 2003.  In addition, the Governor increased DGS’s treasury 
loan from $3 million to $8 million, of which DGS has expended $2 million.  The deci-
sion to charge agencies for eVA in fiscal year 2003 came in response to supplier com-
plaints about the funding model, and their demand for additional time to develop 
their own electronic procurement capabilities.  DGS states that they intend to re-
sume charging suppliers in fiscal year 2004, and may charge agencies a fee for con-
tinuing to use suppliers that are not registered with eVA.  According to documenta-
tion provided to the interface development team, DGS is also considering charging 
transaction fees “for any intra- or inter-governmental order processed through eVA,” 
which may include sales to State agencies by the Virginia Distribution Center and 
Virginia Correctional Enterprises.   

 
In July 2002, DGS negotiated a contract modification with AMS.  DGS also 

issued a rule requiring all suppliers to register with eVA.  DGS renegotiated the con-
tract in order to accelerate payments to AMS because the reverse-funding model was 
not providing sufficient performance incentives for the vendor.  The new payment 
schedule also marked the first time that payments were tied to specific deliverables.  
DGS states that the contract modification will not increase the total amount of reve-
nue guaranteed to AMS, although the agency has requested additional system func-
tions that will cost approximately $1.4 million in the current fiscal year.    Addition-
ally, DGS exercised its rule-making authority to modify the State’s Vendor Manual.  
The modification provides that “registration in eVA is required in order to do busi-
ness with State agencies and institutions.”  Recent statewide contracts have also 
stated that “vendors are not allowed to accept or fulfill orders that are not submitted 
through eVA.”   

 
As of November 2002, six agencies have successfully developed interfaces to 

connect their ERP systems to eVA, and it appears that some other agencies will be 
able to develop interfaces modeled on those already developed.  The interfaces ap-
pear to have increased the number of transactions being processed through eVA.  
However, some line agencies have indicated that a shortage of funds will slow their 
interface development efforts, as well as curtail their level of spending in eVA.  Both 
the line agencies and DGS have expended a considerable effort designing interfaces, 
which will need to be updated as changes to either eVA or agency ERPs occur.  A 
substantial amount of this work resulted from the absence of State standards for 
technology and data. 

 
The State also needs to increase the number of agency suppliers that are 

registered with eVA, and that have electronic procurement capability.  At present, 
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only 30 percent of agency orders are delivered electronically to suppliers, in large 
part because vendors are not registered.  Orders sent to unregistered vendors are 
not placed in eVA’s data warehouse, but are instead placed in a second database 
which DGS cannot analyze.  This limits the usefulness of eVA by hindering the abil-
ity of DGS to analyze statewide purchasing activity.  It is important to note that de-
spite these present limitations, eVA has provided the State with the ability to ana-
lyze agency purchasing data.  The eVA project plan indicates that interface 
development work will continue through June 2003.  In addition, the project plan 
also indicates that some maintenance tasks, such as upgrading the eVA software 
and data warehouse, will not be completed until the last half of 2003.   

 
Once eVA is completely developed, DGS expects that the system will benefit 

the Commonwealth by increasing the efficiency with which State agencies process 
procurements.  This will be accomplished by using electronic transactions to reengi-
neer the procurement process, as well as add new procurement capabilities that are 
not available to State agencies.  DGS also notes that a goal of eVA is to allow “all 
vendors in the Commonwealth to be able to do business electronically, thus eliminat-
ing unnecessary costs incurred by vendors and enabling them to operate more effi-
ciently with greater access to the procurement process.”  However, DGS also notes 
that “it takes time to achieve this goal and until it is achieved the Commonwealth 
will not be able to operate as efficiently as desired.” 

 
The total costs associated with eVA over the five year project should not ex-

ceed $22.8 million, and DGS states that some of these costs will be paid by the 
Commonwealth's share of the revenue from eVA.  DGS intends to use their revenue 
from eVA to pay for their internal expenses, including repayment of the treasury 
loan, as well as to defray the $7.1 million charge assessed to line agencies.  However, 
DGS states that line agencies will not have to pay for the treasury loan “unless eVA 
does not make enough revenue.”  The $22.8 million figure includes AMS contract 
guarantees of approximately $15 million; payments for additional functionality of 
$1.4 million in FY 2003; DGS staff costs of approximately $3.3 million; and other 
DGS costs of approximately $3.1 million.  In addition, DGS has set aside an addi-
tional $3 million as a contingency for the remaining years of the contract.  DGS 
states that internal costs should decrease over time, and may be less than currently 
anticipated.   

 
The $22.8 million cost does not include any additional implementation costs 

for interface development or hardware purchases that are borne by line agencies, or 
by suppliers.  For example, AMS recently changed the minimum specifications for 
the type of personal computer required to use eVA, and informed DGS that if agen-
cies or suppliers begin to experience problems using eVA, “they should be encour-
aged to upgrade to personal computers that meet the new requirements.”  However, 
DGS states that they may decline to upgrade the eVA software in the future if an 
upgrade would require State agencies to purchase new computers. 
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Development and Implementation Have Been Hindered                                     
by the Partial Absence of Most Key Elements 

Most of the elements identified as critical to the success of a major IT pro-
ject have not been fully present in eVA.  The partial presence of some of these ele-
ments can be largely attributed to major decisions regarding the project that appear 
to have been made at a level higher than the Department of General Services.  One 
of these key decisions was the former governor’s decision to drastically accelerate the 
timeframe for development and implementation.  This limited the ability of DGS to 
perform all of the elements required to successfully implement the project.  The sec-
ond decision that adversely affected the project was the use of a reverse funding 
model to help pay for the project.  Use of this model appears to have given revenue 
generation equal importance with systems development.  The third adverse decision 
was the decision to change participation in the project by State agencies and suppli-
ers from optional to mandatory.  This change fundamentally altered the nature of 
the project, but the consequences of this change were not fully addressed.  Finally, 
an adequate business case was not developed prior to the start of the project.  An 
exhibit on the next page summarizes the presence or absence of the key elements. 

 
Identification of System Requirements Was Good, But Identification 

of Functional Needs Was Inadequate.  DGS used an effective process to define 
the system requirements.  A design team was created with membership from the 
technology secretariat, three State agencies, three local governments, and three in-
stitutions of higher education to develop the requirements.  In addition, DGS held 
focus group meetings and two conferences with vendors of electronic procurement 
systems.  The RFP contained a very detailed set of system requirements, and the 
process used by DGS to define system requirements made innovative use of technol-
ogy by posting the statement of need on its website to solicit commentary from agen-
cies and their suppliers.  

 
By contrast, the functional needs of the project were not adequately identi-

fied.  A functional need identified for the eVA project was the provision of a “single 
face for procurement” that would leverage the State’s purchasing power and reduce 
the costs associated with procurement.  However, it was also determined that eVA 
needed to be an optional system that agencies could elect to use.  To the extent that 
agencies elected to not use eVA, the ability of the system to satisfy the need for a 
single system for procurement was diminished.  In an attempt to reconcile these two 
competing aspects of eVA, it was decided that the project “must succeed on the basis 
of the value it delivers to all users.”  In other words, eVA was implemented with the 
understanding that its features would have to provide a sufficient benefit such that 
agencies would voluntarily use the system.  If this occurred, then eVA would also 
create a single procurement system.     

 
The tension created by these competing functional needs proved to be un-

workable, and DGS was required to forego the optional nature of eVA in order to 
achieve the need for a single statewide system.  However, the shift from an optional 
to a mandatory system has created problems.  Many agencies and suppliers have 
resisted the system’s mandatory nature and have been reluctant to use eVA.   
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Presence of Elements that Contribute to Project Success 
eVA Electronic Procurement 

✔  Present     Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements    

Proven Technical Feasibility ✗  

Adequate Organizational and Business Process Analysis   

Adequate Vendor/Product Evaluation and Selection   

Strong Legal Contract  

Effective Project Management    

Effective Project Oversight and Control   

Involvement of End-Users  

Reliable Funding  

 
In addition, DGS was required to initiate development of software interfaces for 
ERP agencies earlier than anticipated, which has placed unanticipated demands 
upon DGS and line agency staff.  The need to mandate use of eVA indicates that the 
it was not possible to meet both of the initial functional needs of eVA, and that the 
implementation strategy based on optional use of eVA was flawed.  
 

Technical Feasibility Was Unproven.  One element of this project that 
was clearly absent was the use of a proven technical solution, because eVA is a pio-
neering effort to increase the use of Internet-based electronic commerce in the public 
sector.  eVA is intended to offer more functionality, and to more levels of govern-
ment, than any other public sector initiative.  DGS staff characterize eVA and 
its interfaces as “leading edge,” in recognition that eVA is a path-breaking endeavor. 
However, as DGS staff have stated, “with leading edge technology you run into ugly 
things.”  In addition, the independent review of eVA notes that it has been “more of 
a development project than anticipated.”  The AMS software used for eVA has only 
been used by two other public sector entities:  the State of Washington, which can-
celled their contract with AMS in April 2002, and Arizona State University. 

 
The scarcity of previously implemented electronic procurement projects in 

the public sector has increased the burden upon DGS to pioneer new techniques and 
develop solutions to previously unknown problems.  During the planning stage of the 
project, DGS staff looked for best practices in other electronic commerce initiatives, 
most of which were in the private or defense sectors.  Although eVA has some simi-
larities to these projects, there are some significant differences that limit the appli-
cability of private sector best practices.  For example, private sector organizations 
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use fewer suppliers, while the Code of Virginia requires eVA to incorporate as many 
suppliers as possible.  This requires accommodating wide variations in suppliers’ 
technical expertise and capacity, technology standards, and willingness to partici-
pate.   

 
Product Evaluation Was Mixed.  Some aspects of vendor and product 

evaluation were performed adequately.  DGS used an unbiased, competitive selec-
tion process, held pre-solicitation conferences, and used objective criteria for the 
evaluation of proposals.  DGS also formed an inter-agency design team to review the 
potential products.   

 
However, it appears that the effectiveness of this process was limited by the 

short timeframe in which to conduct the evaluation and selection, as well as the lack 
of a full review of product functionality.  DGS staff have stated that the ten days al-
lotted for contract negotiation did not provide enough time “to walk away and read it 
[the contract] cold.”  An additional problem with the process, which does not appear 
to be related to the former governor’s timeframe, was the inadequate use of software 
demonstrations.  As a result, the eVA software provided by AMS does not presently 
contain the type of change order functionality needed by the Commonwealth.  Ac-
cording to DGS staff, the AMS product was the only software that included change 
order capability.  However, DGS did not notice during the product evaluation that 
the Commonwealth’s definition of a change order differed from that of AMS, and as 
a result the capability provided by AMS does not meet the needs of the Common-
wealth.  Change order functionality is scheduled to be provided in January 2003.   

 
Initial Contract Had Weaknesses.  Two of the three elements identified 

by JLARC staff as necessary for a strong contract were not present in the initial con-
tract with AMS.  First, the original contract did not tie payments to deliverables, 
which resulted in the underperformance of required activities by AMS.  This situa-
tion was corrected by the July 2002 contract renegotiation.   Second, even though 
eVA has been developed modularly, the contract does not include exit points that 
would grant DGS the flexibility to terminate the contract at various points after the 
completion of stand-alone modules.  This creates greater risk for the Commonwealth 
because DGS will either have to pay the full contract amount and receive the bene-
fits of a fully developed system, or else cancel the contract after paying a substantial 
amount and not have use of the system.  According to DGS staff, exit points are pre-
cluded because of the requirement that all modules be developed in order for AMS to 
profit, in combination with the fact that AMS owns the system.  In other respects, 
however, the contract has proven to be an effective vehicle because it details specific 
functional deliverables and service levels that are required of AMS, and has allowed 
DGS to effectively control the project’s costs to this point.   

 
Project Management Has Been Effective Overall, but Implementa-

tion Process Was Flawed.  Overall, DGS appears to be doing a good job of project 
management, given the challenges associated with implementing a statewide system 
in a decentralized environment.  The structure appears to be strong and the project 
management team includes business project managers, technical project managers, 
and contract administrators.  DGS also required that AMS follow an established pro-
ject management methodology.  In addition, DGS appears to be effectively perform-
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ing contract administration and technical change control.  DGS has identified areas 
in which AMS is not meeting contractual obligations and compliance is required, 
and DGS staff have also demonstrated effective oversight of AMS during user accep-
tance testing.  For example, during acceptance testing DGS discovered that AMS 
was not adhering to a contractual requirement to encrypt agency small purchase 
charge card data stored behind the firewall.   

 
Project management was weakened, however, by the decision to mandate 

use of eVA by State agencies without adequate time to develop software interfaces or 
data standards.  Although DGS recommended during project planning that use of 
eVA be mandated, the contract contemplated that participation by State agencies 
would be optional.  According to DGS, in early 2001 the project team determined 
that mandatory use was required in order to fully test the developing system, and 
then in October 2001 a rule mandating its use was promulgated.  However, DGS did 
not adequately manage this substantial change in the project.  DGS mandated that 
all agencies begin using eVA by December 2001, but it did not involve agencies in 
interface development, or the development of data standards, until November 2001.  
This led to the inability of line agencies to use eVA by the required deadline.  Pres-
ently, six agencies have implemented interfaces, although the remaining interfaces 
will not be completed until mid-2003. 

 
In addition, project management has not made sufficient use of project 

documents that appear to be important to the management of the project.  The con-
tract states that AMS must provide specific project management documents, includ-
ing plans for risk management and change management.  However, DGS states that 
these documents will not be provided by AMS until the first quarter of 2003, ap-
proximately two and one-half years after the project began.   

 
Effectiveness of Project Oversight and Control Has Been Limited.  A 

strength of the eVA project is the high degree of commitment exercised by DGS 
management, but this has been tempered by some apparent inadequacies in the 
oversight process.  DGS has established an internal oversight committee consisting 
of the Secretary and Deputy Secretary of Administration, the Director of DGS, and 
an AMS vice president.  According to DGS, this committee has final authority for 
approving changes to the project’s schedule and budget.  External oversight is pro-
vided by the Secretary of Technology’s oversight committee.  The use of AMS as an 
application service provider requires that DGS exercise control over changes to the 
project’s scope and expenditures, and their efforts to this point appear to be effective.   

 
However, a weakness of the oversight structure is the lack of independent 

review for this project.  The only independent review has been a risk assessment 
conducted by CACI in October 2001, although DGS plans to have CACI return at the 
end of this year.  There does not appear to have been any ongoing or even periodic 
review of the technological aspects of this project.  This type of periodic review ap-
pears to be needed in this instance for several reasons.  First, eVA is a pioneering 
effort that uses leading edge technology.  Second, eVA is a central administrative 
system of the State and has significant strategic importance.  Third, eVA will affect 
every private sector entity that wishes to do business with Virginia.       
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End-User Involvement Has Been Limited.  At the outset of DGS’ elec-
tronic procurement initiative, end-user involvement appears to have been thorough, 
but it has not been adequate during systems development.  Before the eVA project 
officially started in May 2000, DGS organized user groups to define system require-
ments and provide comment on a draft statement of need, and many opportunities 
for user input were provided.  DGS has also formed a user group consisting of repre-
sentatives from 14 agencies, in addition to interface development groups. 

 
However, once DGS used its rule-making authority in October 2001 to 

mandate use of eVA by all agencies, eVA became another central administrative sys-
tem of the State and as such required a higher level of end-user involvement.   In 
addition, DGS does not appear to have involved end-users – both State agencies and 
suppliers – in the decision to fundamentally change the nature of the project by 
making use of eVA mandatory.  In addition, end-users in the agency or supplier 
communities do not appear to have been consulted on how to address the issues cre-
ated by the shift to a mandatory model despite the significance of the impact.  More-
over, some State agencies indicate that their support for eVA was based in part on 
the fact that it would not be mandated, and as a result end-user participation – 
which is critical for a reverse-funded project – has been harmed.       

 
Reliability of Project Funding Has Been Mixed.  Funding for the eVA 

project has been provided in two ways: direct charges to State agencies, and a re-
verse-funding model.  It appears that the treasury loan and the $7.1 million charge 
to line agencies has given DGS access to a sufficient amount of funding.  However, 
the reverse-funding model has not provided the stable funding source that was an-
ticipated, nor has it provided the intended incentives for vendor performance.   

 
When eVA was planned, reverse-funding models were highly regarded, and 

the Secretary of Finance approved this approach.  Use of this funding model reduced 
the need for the Commonwealth to provide up-front funding for eVA.  However, the 
viability of this model is highly dependent upon vendors’ levels of acceptance as well 
as the level of State agency purchasing activity.  The reluctance of vendors to pay a 
transaction fee resulted in a charge to each State agency in fiscal year 2003.  These 
agency charges further affected the funding model, because generating income from 
transaction fees requires that State agencies have the funding to engage in a suffi-
cient level of purchasing activity.   

 
In addition to not providing the anticipated level of revenue, the funding 

model has not provided the intended incentive to AMS.  DGS modified the contract 
in July 2002 after finding that the reverse-funding model was not providing suffi-
cient performance incentives for the vendor, and that AMS was meeting only the 
minimum level of effort required.   

 
Adequate Business Case Was Not Prepared Prior to Systems Devel-

opment.  The eVA project is another example of inadequate business case analysis, 
in part because the former governor did not require that a cost-benefit analysis or 
any other estimation be conducted that quantified the costs and benefits expected 
from eVA.  DGS states that the former governor was provided a cost-benefit analysis 
that “included consideration of interfacing agency ERP systems and impact on pro-
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curement modules.”  However, the “Costs/Benefits/Risks” document provided to 
JLARC staff does not include either a quantitative cost-benefit analysis, or any men-
tion of agency ERP systems or interfaces.  In addition, when the project was changed 
from an optional to mandatory system, there does not appear to have been an analy-
sis of the benefits in relation to the costs incurred by agencies that would be re-
quired to interface their own ERP procurement systems with eVA.  

 
DGS also asserts that eVA reduces the need for agencies to maintain inde-

pendent purchasing systems, although no analysis of this assertion was included in 
the business case analysis.  DGS states that agencies have spent significant 
amounts of State funds on individual ERP systems which provide varying degrees of 
purchasing functionality, are unstandardized and often duplicative, and do not pro-
vide data that would allow the Commonwealth to leverage statewide buying power.  
DGS further states that a goal of eVA is to provide “the most value possible so that 
agencies would choose the option of migrating to the eVA procurement solution in-
stead of paying millions to upgrade their ERP procurement modules.”  As such, if 
eVA replaces agency purchasing systems in the future, DGS anticipates that eVA 
will “reduce the millions of dollars spent on maintaining and upgrading the pro-
curement modules of these ERPs.”  However, no analysis of these assertions was 
presented in the business case, and no analysis of these savings – or the need to re-
place agency purchasing systems – has been provided to JLARC staff.  Finally, the 
assertion that eVA would save money through increased efficiency and lowered 
prices is not supported by any analysis in the business case.   
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INVENTORY AND CONDITION ASSESSMENT SYSTEM  

In November 1998, the Virginia Department of Transportation (VDOT) con-
tracted for the development and implementation of an automated Inventory and 
Condition Assessment System (ICAS) as part of the broader Integrated Maintenance 
Management Program.  ICAS would serve as the repository for data collected on the 
condition of the State’s transportation assets.  Phase I of the project called for the 
development of data collection software, and for the actual collection of data in three 
pilot counties.  This first phase, which had an actual cost of $21.4 million, was com-
pleted late and over budget.  While this phase of the project ultimately met many of 
its goals, most of the elements that are key to the project success were either absent 
or only partially present.  The exhibit on the next page summarizes the project.   

Narrative Chronology of the ICAS Project 

From 1995 through 1996, VDOT conducted a major business process review 
of its maintenance operations and determined that a fundamental change was 
needed in the way highway maintenance was conceived, planned, implemented, and 
funded.  As a result of this business process analysis, VDOT determined that an in-
ventory and condition assessment of the State’s transportation assets should be con-
ducted.  The asset management approach would focus on the condition of an asset 
and establish simple, practical definitions of performance targets that address spe-
cific maintenance activities and desired outcomes.  Furthermore, the implementa-
tion of an asset management approach to highway maintenance would fundamen-
tally change the computation and distribution of available maintenance funds to 
reflect asset quantity, condition, and work needed to meet performance targets.  In 
addition, several changes were enacted within the VDOT maintenance division.  
Among these changes was the creation of the Integrated Maintenance Management 
Program to improve the way in which maintenance activities were scheduled and 
funded.  As part of the Integrated Maintenance Management Program, the need for 
an automated Inventory and Condition Assessment System was identified.   

 
During the first part of 1997, initial planning for the ICAS project was con-

ducted.  An ICAS Tactical Implementation Committee, consisting of maintenance 
employees from around the State, was formed to provide ongoing input and over-
sight of the ICAS project.  Additionally, a project manager was assigned from the 
maintenance division, and a project sponsor was assigned from the VDOT executive 
leadership.  A steering committee for the entire Integrated Maintenance Manage-
ment Program was established under the direction of the assistant commissioner for 
operations.  

 
During the summer of 1997, a request for proposals (RFP) was developed 

and issued.  The RFP was comprehensive, containing more than 200 separate tech-
nical requirements and more than 140 discreet deliverables.  The RFP required that 
independent verification and validation of both the project management structure 
and specific deliverables be provided throughout the initial phase.   
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Inventory and Condition Assessment System 
Department Of Transportation 

Projected Cost 

Actual Expenditure 

$53.6 million (Phases I & II) 

$21,420,825 (Phase I) 

Projected Timeframe 

Actual Timeframe 

Status 

November 1998 – January 2000 (Phase I) 
March 2000 – March 2003 (Phase II) 

November 1998 – December 2002 (Phase I) 

Phase I Completed, Phase II Terminated 

Purpose To provide accurate information on the location, quantities, and 
condition of maintainable highway assets. 

Rationale To address identified business need to implement an asset 
management based approach to highway maintenance. 

Vendors and Products 
Used 

Parsons-Brinckerhoff Facilities (prime contractor), KPMG 
(software integration), Michael Baker (GIS orthographic con-
version), Price Waterhouse Consulting (independent verifica-
tion and validation). 

Problems/Successes Phase I was completed and met most of its goals but was sub-
stantially behind schedule and over budget. 

Source: JLARC staff analysis of agency project documentation. 

 
Final vendor proposals were received in December 1997, and vendor nego-

tiations continued throughout the first part of 1998.  While there were a number of 
responses to the initial RFP, the proposal of Parsons-Brinckerhoff Facilities (PB) 
was determined to be the best response.  VDOT conducted negotiations with PB 
though most of 1998 and signed a contract with the vendor in November of 1998 for 
$36.7 million.  The contract divided the project into two distinct phases, as well as 
an ongoing maintenance phase.  In the first phase, the software would be developed 
and inventory condition data collected for three counties.  The agreed upon contract 
cost of phase I was $7.9 million.  Phase II of the ICAS project was determined to be 
the statewide data collection and implementation of the ICAS system.  The agreed 
upon contract cost for the second phase of the project was $25.1 million.  Addition-
ally, the contract provided for the collection of statewide pavement condition data for 
three years to be used in the Pavement Management System.  While the collection of 
this pavement condition data was not essential to the development of the ICAS pro-
ject, it was included at an additional cost of $3.8 million.  Furthermore, the contract 
included an exit clause that allowed VDOT to terminate its agreement with PB after 
the completion of Phase I for a separation fee of $148,000. 

 
Detailed project planning and development activities began in December 

1998 with the development of an initial workplan that broadly outlined when PB 
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was responsible for submitting deliverables, and the specifications for those deliver-
ables.  Additionally, VDOT hired a consultant to serve as contract administrator to 
coordinate VDOT review of PB deliverables and ensure that payments were made 
according to the specific deliverable.  However, a clear schedule of the project’s de-
velopment activities was not provided by PB.  As a result, in February 1999 the 
VDOT project manager began expressing concern to PB staff regarding the quality of 
required deliverables, the lack of a formal concept of operations document or official 
project plan, and the appropriateness of the vendor’s level of staffing.   

 
As development work continued in March 1999, VDOT received notification 

from PB that the pavement data collection subcontractor would be unable to provide 
the data as required under the contract.  As a result, PB requested that a contract 
modification be enacted in order to remove the subcontractor and change the dead-
line for the deliverable.  Also in March, PB acknowledged that VDOT had reason to 
be concerned with vendor performance to date, stating that the pavement data col-
lection could be delayed by as much as 12 months and that PB would hire additional 
staff to oversee the subcontractor development activities.  Furthermore, PB agreed 
to co-locate staff within the VDOT offices and hold weekly meetings with the Inte-
grated Maintenance Management Program steering committee. 

 
While these efforts were an attempt to get the project back on schedule, in 

April 1999 the VDOT project manager again expressed concern to PB regarding 
problems with pavement data collection, as well as other performance problems.  
While PB challenged VDOT’s concerns, an agreement was reached between the two 
parties to place half of the payments for pavement data deliverables in escrow until 
successful completion of the deliverable.  Additionally, PB announced that a new 
subcontractor had been selected to perform the pavement data collection, and VDOT 
agreed to renegotiate the pavement data collection base year from 1999 to 2000 
through a formal contract modification.   

 
A report to the Integrated Maintenance Management Program steering 

committee in September 1999 raised several concerns about the project.  One con-
cern was that the data collection activities were well behind schedule, that the PB 
project management plan did not contain realistic dates, and that there was no way 
to accurately track the status and progress of the project.  Additionally, no formal 
risk analysis had been developed, although it was a deliverable, and several addi-
tional deliverables were considerably behind schedule.  Finally, concern was raised 
that the schedule remained inadequate and did not include time for review of deliv-
erables by VDOT.   

 
During the first half of the year 2000, PB encountered some difficulty in in-

tegrating the asset condition data into the software application.  However, PB was 
having some success collecting the geo-location data for highway centerlines, and the 
decision was made in July to modify the contract to allow the statewide collection of 
this data, originally scheduled for Phase II, to be advanced to the first phase.  As a 
result, $6.5 million in work originally included in Phase II was transferred to Phase 
I development.  Throughout the spring and summer of 2000, the asset condition data 
collection activities continued.  However, in July 2000 VDOT was forced to authorize 
only partial payment of a PB invoice for this work, stating that PB had “failed to de-
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liver a complete set of asset information for any of the three counties.”  In August 
2000, PB submitted a formal project plan outlining the required tasks, however the 
estimated completion dates that were included did not reflect the actual project 
schedule to date, and could not be effectively used to identify the contractor’s pro-
gress.   

 
As development continued through the fall of 2000 and into early 2001, 

substantial effort was made to implement the ICAS software with the data that had 
been collected in the pilot counties.  In October 2000, PB submitted a formal user 
acceptance testing plan to provide guidelines for ensuring that the system worked as 
intended and satisfied all functional requirements.  However, in that same month, 
VDOT was again forced to send PB a memorandum of concern regarding PB’s delay 
in providing an operable system with accurate data for actual user acceptance test-
ing.   

 
Subsequently, as the result of VDOT user acceptance testing, concern was 

raised in January 2001 regarding the functionality of the ICAS software and the ap-
pearance that programming changes had been made without documentation.  There 
was also concern that  the current design would not work in the VDOT computing 
environment.  PB also acknowledged that the pavement data collection subcontrac-
tor would again be unable to meet the contract deadline, marking the third time that 
PB would be unable to meet its contractual obligation to provide pavement condition 
data.  Given the ongoing concerns with the ability of the contractor to provide pave-
ment condition data or a functional condition assessment system, in February 2001 
the VDOT project manager began providing periodic status reports to an executive 
oversight body of the entire maintenance division.    

 
While a technical solution was implemented to allow the software to run in 

the VDOT computing environment in May 2001, the VDOT project manager recom-
mended holding PB in default for failure to meet several key contract deliverables.  
However, in an effort to obtain a working ICAS system, the Integrated Maintenance 
Management Program steering committee continued to allow PB to develop the pro-
ject, but rejected all pavement data that had been submitted as unacceptable.  Given 
the inability of PB to successfully deliver the pavement condition data, in September 
2001 PB requested a contract modification to remove this requirement.  

 
In December 2001, user acceptance testing of the asset condition data that 

had already been collected raised serious concerns regarding the quality of the data 
provided including:  missing assets, additional assets, misclassification of assets, 
and wrong condition assessments.  Because of VDOT’s ongoing concern with the 
quality of the ICAS deliverables and the decision in July 2000 to advance the state-
wide collection of centerline data, PB attempted to renegotiate the payment rates 
and methodology in early 2002.  VDOT did not agree to this request, and PB submit-
ted another request for contract modification, requesting $4.4 million in additional 
compensation.   

 
Based on a business case analysis of the additional compensation re-

quested, VDOT determined that some compensation was due as the direct result of 
changes that had been requested by field staff during the development process.  In 
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March 2002, VDOT agreed to award PB an additional $3.2 million based on the 
higher quality of the data provided and successful centerline data collection.  Follow-
ing this modification, the total contract value of Phase I was increased to $17.6 mil-
lion and the total contract value for Phase II work was reduced to $18.5 million. 

 
Final integration and testing activities continued throughout the fall of 

2002.  Then on November 1, 2002, VDOT decided not to execute the second phase of 
the ICAS project and to terminate the contract with PB as of December 31, 2002.  At 
the completion of Phase I, VDOT will have invested more than $21.4 million.  While 
the completion of Phase I has been delayed by almost three years, the intended de-
liverables, including an operable asset condition database, asset data for the three 
pilot counties, and the geo-location of statewide roadway centerlines, will be received 
by December 18, 2002.  These deliverables should enable VDOT to successfully im-
plement the ICAS project statewide using existing resources.   

Presence of Critical Elements Contributed to Project Delivery 

While it appears the ICAS project will meet many of its initial goals, most 
of the elements that are key to successful project development were either absent or 
only partially present.  Elements that were fully present include participation of 
end-users and reliable funding.  However, two of the most important elements for 
project success – effective project management and effective project oversight and 
control – were both absent.  The exhibit on the next page provides a summary of the 
presence or absence of each element.   

 
Adequate Involvement of End-Users.  One strength of the ICAS project 

was the involvement of end-users.  During the initial review of agency business pro-
cesses, VDOT field staff were extensively involved in generating ideas and formulat-
ing recommendations for business process improvements.  Additionally, the Tactical 
Implementation Committee, consisting of maintenance personnel from across the 
state, was established at the outset of the project and was used throughout the de-
velopment of phase I.  Through their involvement on this committee, end-users were 
involved in establishing the initial business requirements that were included in the 
request for proposals.  Furthermore, the end-users were extensively involved in the 
final acceptance testing of the ICAS deliverables in order to ensure that the system 
performed the required functions and adequately met VDOT’s business needs.  As a 
result of the involvement of the end-users in the testing process, a number of prob-
lems with the software were identified and addressed prior to acceptance of the de-
liverable.  

 
Reliable Funding Was Available.  Another strength of the ICAS project 

was the ongoing availability of funding for the first phase of the project.  Because the 
project was funded entirely out of VDOT allocations for maintenance and operations, 
ongoing costs were budgeted within the maintenance budget for each year of the pro-
ject.  The allocations designated for the project were sufficient to pay all of the pro-
ject costs.   
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Presence of Elements that Contribute to Project Success  
Inventory and Condition Assessment System 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements     

Proven Technical Feasibility    

Adequate Organizational and Business Process Analysis    

Adequate Vendor/Product Evaluation and Selection    

Strong Legal Contract     

Effective Project Management   ✗  

Involvement of End-Users ✔    

Effective Project Oversight and Control   ✗  

Reliable Funding  ✔    

 
Initial Identification of Functional Needs Was Effective But Systems Re-
quirements Definition Was Not Adequate.  One of the strengths of the ICAS pro-
ject was an extensive analysis of agency functional needs, but one of the key re-
quirements was not adequately defined.  Beginning in 1995, VDOT undertook a 
comprehensive agency-wide business needs analysis in order to identify the business 
areas in which services could be improved or efficiencies realized.  One of the rec-
ommendations of that study was the need to shift the current management practices 
and funding mechanisms for highway maintenance from a district-based approach to 
a statewide needs-based approach.  The ICAS project was identified as a necessary 
foundation for a comprehensive, objective assessment of State maintenance needs.   

 
The development of systems requirements was not as effective.  One of the 

key requirements called for the vendor to collect an enormous amount of data to a 
very precise level.  While an external review of this requirement found that this 
level of specificity was attainable, it was subsequently determined that this level of 
detail was unnecessary.  Collecting data to this unnecessary level of detail caused 
the project to be delayed substantially.   

 
Quality of the Contract Was Mixed.  One of the critical elements that 

was partially present during the development of the ICAS project was a strong legal 
contract.  While there were several key strengths of the ICAS contract, there were 
also provisions that hindered the project’s development.  One of the contract’s strong 
points was that it provided a phased approach.  The contract was divided into two 
major phases, and VDOT had the option of ending the project after each phase.  
VDOT relied upon this phased approach to cancel the contract after the completion 
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of phase I and receive a product of value without paying a significant penalty.  Addi-
tionally, the payment structure established within the contract clearly tied pay-
ments to deliverables by establishing milestone payment dates.  Furthermore, the 
contract required that independent verification and validation be performed for all 
contract deliverables.   

 
While the contract had several strengths, there were problems with the ini-

tial contract as well.  One problem was that the scope was too broad and included all 
aspects of systems development, data collection, and implementation.  In addition, 
the contract required that pavement condition data be collected for federal reporting 
and for use in the Pavement Management System.  This work was not directly re-
lated to the development of ICAS, and difficulties in obtaining this data diverted re-
sources from other aspects of the project and significantly delayed the overall pro-
ject.  

 
Lack of Effective Project Management Contributed to Project Delays.  

One of the critical elements that was absent from this project was effective project 
management, which ultimately led to substantial delays and increased costs.  The 
VDOT project manager did not have any formal project manager training.  However, 
a more serious problem appears to have been that the development effort was man-
aged as a turn-key project with PB responsible for establishing the project schedule 
and managing the development activities of the sub-contractors with only minimal 
involvement by VDOT employees.  As a result, VDOT had only limited control over 
the project’s development.  

 
Another problem with project management was that from the outset the 

project did not have detailed project planning documents or project schedules.  This 
led to lengthy delays and the inability of VDOT to manage the contractor to a set 
schedule.  When a project plan was finally submitted, it was flawed because it did 
not provide a set of realistic dates for completion of various tasks.  However, an im-
proved project plan was provided towards the end of the project that helped to guide 
the completion of phase I.  

 
The project management structure also lacked an effective change control 

process.  As a result, employees in the field requested the contractor to perform ad-
ditional work, as well as to perform some of the data collection activities in ways 
that differed from the requirements of the contract.  These changes contributed to 
delays in project delivery and increased contract costs.   

 
Lack of Effective Oversight and Control.  Another weakness of the 

ICAS project was that it lacked effective oversight and control.  While VDOT had 
several established oversight boards during the development of ICAS, none of these 
bodies had direct oversight responsibility for the project.  For example, the Inte-
grated Maintenance Management Program steering committee was responsible for 
directing the development of ICAS as well as the other component systems, but did 
not have clear decision-making responsibility for the project.  Moreover, while the 
contractor agreed to provide ongoing reports to the steering committee, it does not 
appear that these reports were regularly provided.  Additionally, the Maintenance 
Program Leadership Group, consisting of the directors of the statewide maintenance 
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program, was not involved in the ongoing oversight of the project until the vendor 
had failed to provide the contractually required pavement condition data, placing 
the State pavement schedule at risk.  Furthermore, while VDOT’s agency-wide 
technology steering committee approved the initial ICAS development, it appears to 
have played only a minimal role in providing ongoing oversight. 

 
The only other form of oversight or review of ICAS was limited to inde-

pendent review by Price Waterhouse.  This review involved ongoing independent 
verification and validation of project deliverables, as well as an overall analysis of 
the success of the project.  These services were valuable to VDOT in administering 
the contract and in the decision to not proceed with the second phase.  However, this 
independent oversight did not constitute the type of external oversight role played 
by the secretarial oversight committees.   
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INTEGRATED CORRECTIONAL INFORMATION SYSTEM  

The Integrated Correctional Information System (ICIS) project was an at-
tempt by the Department of Corrections (DOC) to implement an enterprise resource 
planning (ERP) system that would replace the department’s aging finance, human 
resources, and correctional enterprises systems and also provide the department 
with an offender management system (OMS).  The OMS would enable DOC to meet 
its critical need for automated tracking of prison inmates and parolees.  The other 
components of ICIS were also needed, because DOC’s administrative processes were 
largely paper-based, and the existing information systems did not provide quality 
data in a timely manner.  ICIS, if fully implemented, would have integrated all ad-
ministrative systems across the department in one Web-enabled system and pro-
vided DOC leadership and end-users with access to all critical information contained 
in the department’s database. 

 
The ICIS project was terminated following the inability of DOC and the im-

plementation vendor to successfully negotiate the terms for a contract to begin im-
plementation of the system.  At the time the project was terminated, DOC had spent 
approximately $4.9 million on software licenses and planning activities.  The final 
estimated cost for implementation, financing, operation and maintenance of all but 
the OMS module was $71.3 million.  Implementation costs for the OMS module were 
never formally estimated, but were expected to be at least an additional $15 million.  
A summary of the project is provided in the exhibit on the following page. 

Narrative Chronology of the ICIS Project 

In 1995 DOC pursued the development of an offender management system 
(OMS).  This initial effort was not successful, and in 1998 the agency again pro-
ceeded with the development of an OMS.  However, this time DOC’s new chief in-
formation officer encouraged agency leadership to develop an integrated enterprise 
resource planning project (ERP) that would integrate the finance, human resources, 
and correctional enterprise systems with an offender management system.  A com-
mittee of executive leaders and end-users was formed to assess the needs of the de-
partment and create a series of strategic direction statements.  These strategic di-
rection statements were subsequently incorporated in a request for proposals (RFP).  
The General Assembly, through the 1999 Appropriations Act, also established an 
oversight committee comprised of the Secretaries of Public Safety and Technology 
and staff from the Departments of Technology Planning, Planning and Budget, and 
Information Technology with authority to oversee the project. 

 
On July 1, 1999, DOC issued one RFP for both software and implementa-

tion vendors upon approval of the oversight committee.  DOC received six responses 
from software vendors and ten responses from implementation vendors.  DOC nar-
rowed the software responses to two vendors, SAP and Oracle, and scheduled prod-
uct presentations for each.  After reviewing the presentations, DOC selected SAP as 
the software vendor primarily because of SAP’s plan to develop an OMS module that 
would be fully integrated with the rest of its ERP package.  After a competitive proc-
ess, DOC selected KPMG as the implementation vendor.   
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Integrated Correctional Information System 
Department of Corrections 

Initial Projected Cost 

Final Projected Cost 

Actual Expenditure 

$45 million * 

$71.3 million (excluding offender management system) * 

$4.9 million *  

Projected Timeframe 

Actual Timeframe 

Status 

November 1998 – July 2005  

November 1998 – September 2001 

Cancelled 

Purpose To develop enterprise resource planning system (ERP) for hu-
man resources, financials, correctional enterprises, and of-
fender management system. 

Rationale Automate and integrate administrative processes to achieve 
time and cost savings; real time tracking of offenders. 

Vendors and Products 
Used 

SAP, KPMG. 

Problems/Successes Cancelled after planning phase – contract negotiations failed.  

* Cost does not include DOC internal costs. 

Source:  JLARC staff analysis of agency project documentation. 

  
Upon approval by the oversight committee, both contracts were awarded in 

March 2000.  DOC agreed to pay SAP approximately $4 million for 5,250 software 
licenses, and SAP agreed to develop an OMS module within three to five years of the 
contract date.  The OMS module was being developed by SAP with a consortium of 
states, including Virginia, Pennsylvania, and Kentucky.  SAP would fund the devel-
opment of the OMS software, which was to be fully integrated with its core ERP 
software product for marketability to state departments of corrections. 

 
KPMG proposed implementing an integrated ERP system consisting of the 

finance, human resources, and correctional enterprise modules over a period of three 
years for $28.8 million.  DOC agreed to pay KPMG $600,000 for the initial system 
design, business process analysis, and implementation strategy.  KPMG completed 
the planning document in May 2001, and then proposed implementing the system in 
three phases at a cost of $38.2 million for consulting services.  The first phase would 
implement most of the finance system and components of the human resources and 
correctional enterprise systems over a period of 12 months.  The proposed price for 
the first phase was $14.6 million. 
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DOC had several concerns regarding KPMG’s implementation strategy as it 
entered into contract negotiations for the implementation of Phase I of the ICIS pro-
ject.  DOC was concerned that the price for Phase I had nearly doubled from 
KPMG’s original proposal of $7.6 million for implementation of the finance module.  
Another DOC concern was that, under KPMG’s strategy, the department would not 
have full finance system functionality until the end of Phase III.  A final concern was 
that KPMG wanted DOC to make milestone payments upon the completion of cer-
tain tasks, while DOC wanted to withhold payment until the entire phase was com-
pleted.   

 
KPMG, however, claims that the reason the cost estimates increased was 

because DOC increased substantially the scope of the Phase I project.  KPMG also 
contends that with the increased scope, the project would have taken over a year 
and that it could not afford to defer payment for that long.  Finally, KPMG contends 
that the optimal way to develop this system involved work on aspects of each module 
as the project progressed.  Along with these disagreements, another factor that im-
pacted the contract negotiation was that the General Assembly had not appropriated 
funds to pay for further development. 

 
Contract negotiations ultimately broke down, and the ICIS project was sus-

pended.  Recently, SAP announced that it has no plans to complete development of 
the OMS module.  The Department of Corrections is currently upgrading its network 
and technical infrastructure in preparation for the development of an OMS system 
in the near future.  The department does not plan to develop a fully integrated ERP 
system. 

Presence of Key Elements Was Mixed     

Several of the key elements for project success were absent.  However, there 
were also some elements that were either fully present or partially present.  Among 
the elements absent were: proven technical feasibility, adequate vendor and product 
evaluation and selection, and reliable funding. However, the project did involve a 
thorough business process analysis and active end-user participation.  The presence 
or absence of the key elements is summarized on the following page.    

 
Technical Feasibility of ICIS Project Was Unproven.  One of the ele-

ments that was absent from the ICIS project was proven technical feasibility.  DOC 
was a pioneer by attempting to implement an ERP system with an integrated OMS 
module, which had never been accomplished by any other correctional system.  Be-
cause DOC was attempting to be the first state corrections department to have such 
a system, the risk of failure was significant and the probability of success was less 
certain than if the department had chosen to wait until the technology was estab-
lished.   

 
Vendor and Product Selection Was Inadequate.  Another element that 

was absent from the ICIS project was adequate vendor and product evaluation and 
selection.  DOC received only two responses to the RFP, and neither vendor pro-
posed a satisfactory solution.  One vendor, SAP, proposed to develop an OMS 
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Presence of Elements that Contribute to Project Success 
Integrated Correctional Information System 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements     

Proven Technical Feasibility   ✗  

Adequate Organizational and Business Process Analysis     

Adequate Vendor/Product Evaluation and Selection    ✗  

Strong Legal Contract NA 

Effective Project Management  NA 

Involvement of End-Users ✔   

Effective Project Oversight and Control    

Reliable Funding   ✗  

 
module within the next three to five years.  The other vendor, Oracle, proposed to 
interface its ERP system with an OMS product that DOC determined was not ac-
ceptable.  Given the limitations of both of these proposals, it appears that a more 
prudent decision would have been to wait until a satisfactory commercial product 
was developed or explore the possibility of building the system in-house.   

 
Funding Was Unreliable.  Another element that was absent was reliable 

funding.  DOC, which is mostly reliant on general fund appropriations, received 
funds from the General Assembly to pay for the planning phase and some initial 
startup costs.  However, DOC did not receive funds to fully pay for needed network 
upgrades and did not have assurances that it would receive funds to pay for the next 
phase of development, even as it negotiated the contract for this phase.  Failure on 
the part of DOC to develop a business case for the development of ICIS likely con-
tributed to the General Assembly’s reluctance to provide further funding for the pro-
ject.   

 
One of the consequences of unreliable funding for the project was the pre-

mature full payment to SAP for software licenses.  The Department of Corrections 
prepaid the full amount for SAP user licenses because it had the money at that time, 
but was unsure if the money would be available in March 2002, when the balance 
would be due.  According to DOC staff, funds were available at the end of FY 2001 
because of staff vacancies.  With the uncertainty of future general fund appropria-
tions and declining out-of-state prisoner revenue, DOC decided prepay the addi-
tional $2.2 million for SAP software licenses that may never be used.  The project 
was terminated soon after the payment was made. 
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End-User Involvement Was Adequate.  The involvement of end-users 
within DOC was a strongpoint of the ICIS project.  Business end-users of the system 
were highly involved during the early planning stages and assisted with develop-
ment of the RFP.  DOC established a committee of business users to define the re-
quirements for ICIS.  In addition to executive level staff, the committee was com-
posed of selected end-users down to the local office level where the processes are 
carried out.  The RFP contained a series of strategic direction statements resulting 
from these committee meetings.  

 
Business Process Analysis Was Completed Before Attempted System 

Implementation, but After Vendors Were Selected.  One of the strengths of the 
project was that the business process analysis was conducted in order to assess what 
aspects of DOC’s business processes could be modified to conform to the SAP soft-
ware.  The Department of Corrections contracted for an analysis of its business pro-
cesses during the initial planning phase of the project.  KPMG produced an analysis 
of the department’s business processes and compared them against the structure of 
the SAP software to determine compatibility gaps and corrective changes.  This 
analysis was a necessary and valuable step in determining the needed business pro-
cess modifications for full system functionality.   

 
Although a thorough business process analysis was conducted for SAP 

software functionality, there appears to have been no concerted effort to analyze the 
department’s business processes prior to the selection and purchase of SAP software.  
An analysis prior to software selection might have enabled DOC to better evaluate 
the vendors’ proposals, and could have identified areas of inefficiency that could be 
addressed without the procurement of an automated system.  

 
External Project Oversight Was Generally Effective, but Internal 

Project Oversight Was Not.  One element that was only partially present in the 
ICIS project was effective project oversight.  While external oversight was generally 
strong, internal oversight appears to have been weak.  The external oversight com-
mittee, which consisted of the Secretaries of Technology, Public Safety, Finance, and 
staff from the Department of Technology and Planning and Department of Planning 
and Budget, had responsibility for providing approvals at key points in the process 
through decision briefs.  For example, the oversight committee had responsibility for 
approving the RFP and all contracts with software or implementation vendors. 

 
In contrast, there apparently was no internal oversight committee structure 

in place.  There was no committee of executives within the DOC to provide ongoing 
oversight of the project.  Instead, the director of DOC appears to have been the sole 
person in the department with active oversight responsibilities for the project.  An 
effective internal oversight structure might have helped to address some of the is-
sues raised in contract negotiations with KPMG and assessed the advisability of the 
prepayment to SAP of $2.2 million for the purchase of software licenses.  
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INTEGRATED DOCUMENT MANAGEMENT SYSTEM 

The Integrated Document Management System (IDMS) was a major infor-
mation technology project undertaken by the Virginia Department of Transporta-
tion.  The primary purposes of the project were to develop document retention poli-
cies for the agency and to develop an integrated document management system.  
Virtually all of the elements identified as critical for the success of projects were ab-
sent in the IDMS project.  As a result, the project ultimately failed and provided 
none of the functionality sought by VDOT when it entered the contract.  The exhibit 
on the following page provides a summary of the project.   

Narrative Chronology of the IDMS Project 

In 1994, VDOT made the decision to contract with a private sector vendor 
to develop an integrated document management system.  VDOT had identified a 
document management system as a need, but as a low priority need relative to other 
systems needs in the department.  VDOT issued a request for proposals (RFP) in 
February 1995.  The RFP was mailed to 26 prospective vendors, but only two pro-
posals were received that were considered responsive.  Follow-up negotiations were 
conducted with those two vendors, and their proposals were scored and ranked by a 
VDOT panel.  The cost of the two proposals varied substantially.  Woodside Summit 
Group (Woodside) initially proposed to develop the system for $25 million, while the 
other finalist, Xerox-USI (a subsidiary of Xerox Corporation), proposed to provide 
the system for $4 million.  The Woodside proposal was determined to be more re-
sponsive to the request for proposals, and a contract was awarded to Woodside in 
October 1995.     

 
The contract was a fixed price contract for $22.4 million.  The major deliv-

erable included the design of an integrated document management system which 
was to integrate the records of three VDOT divisions in one system for the purpose 
of increasing efficiency in the retrieval and generation of documents.  Along with the 
design of the system, Woodside was to develop specific requirements that could be 
used to procure the services of a vendor to complete the development and implemen-
tation of the system. The initial contract was only for the design of an integrated 
document management system for three VDOT divisions – Location and Design, 
Structure and Bridge, and Right-of-Way and Utilities.  The contract also called for 
Woodside to provide records management consulting services, including the devel-
opment of records management retention policies and an inventory of VDOT records.  
The lump sum contract was to be paid to Woodside on a monthly basis over a five-
year period beginning in January 1996.   

 
In October 1996, a proof of concept demonstration was held by Woodside to 

demonstrate how the document management system would work.  The proof of con-
cept, which involved the use of a software product called Livelink, was accepted by 
VDOT.     
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Integrated Document Management System 
Department of Transportation 

Projected Cost 

Actual Expenditure 

$22 million * 

$45.8 million * 

Projected Timeframe 

Actual Timeframe 

Status 

December 1995 – January 2001  

December 1995 – November 1999 

Cancelled 

Purpose To develop automated records management system. 

Rationale Increase productivity by establishing greater efficiencies in the 
generation and retrieval of documents. 

Vendors and Products 
Used 

Woodside Summit (Integration), IBM (System Design), Sequoia 
(Software Development), Fujitsu (Commercial Software), plus 
numerous sub-contractors for training and systems integration. 

Problems/Successes Vendor never developed functional system.  

* Cost does not include VDOT internal costs. 

Source:  JLARC staff analysis of agency project documentation. 

  
In December 1996, three change orders totaling $7.4 million were issued 

which broadened the scope of the work to be performed by the vendor. The most sig-
nificant change order required that Woodside expand its work to include the design 
of imaging and repository services for VDOT’s new financial management system, 
which was also being developed at the time.  Change orders also included work on 
the development of a common interface for all computer users within the agency as 
well as evaluation of client/server electronic mail systems that could be implemented 
agency-wide.   Finally, the change orders required Woodside to provide the detailed 
design and implementation of the integrated system for the three divisions.     

 
Two significant events occurred in the first half of 1997.  First IBM, which 

had been presented by Woodside as its primary partner in the project, terminated its 
involvement.  Then in June 1997, the decision was made that the software that had 
been used for the proof of concept was too expensive, and Woodside was authorized 
to seek another software package even though design efforts up to this point had 
been based on the Livelink software.   

 
Another pivotal point in the project came in August of 1997.  The decision 

was made again to substantially expand the scope of the project and retain Woodside 
to provide the design and development of the integrated system for all 29 of VDOT’s 
divisions.  In September 1997 VDOT submitted and received approval from the gov-
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ernor’s office to enter a time and materials sole source contract with Woodside for 
the “complete development and installation of the Automated Records Management 
System (ARMS) throughout the Commonwealth.”  (ARMS was the name of the inte-
grated document  management system).  This sole source time and materials con-
tract was for $22 million.  The initial fixed price contract for $22 million continued to 
be in force as well.   It was subsequently concluded by VDOT’s internal audit divi-
sion that VDOT presented misleading information to the governor’s staff when the 
agency sought approval of the sole source contract.      

 
In July 1998, Woodside informed VDOT of problems with meeting project 

milestones.  In August 1998, the VDOT project manager formally protested Wood-
side’s lack of resources dedicated to the project, but confirmed that planned deploy-
ment of the system would be May 1999.      

 
In January 1999, the VDOT project manager began sending letters to 

Woodside expressing concerns with the lack of progress of the project.  Then in April 
1999, the project manager advised Woodside that the level of resources being de-
voted to the project was unacceptable.  Also in April, Woodside proposed the ad-
vanced deployment of the software and hardware of the system even though the sys-
tem design had not been completed.  VDOT then began the acquisition and 
deployment process.  This involved the purchase of hardware and software, includ-
ing several thousand software licenses, even though there was not yet a final design 
of the system.       

 
In the late summer of 1999, VDOT began to have serious reservations 

about continuing with the project.  VDOT management issued a memorandum in 
August 1999 directing that the department limit expenditures for information tech-
nology in FY 2000 to $3 million, and equipment deployment was halted.  In Septem-
ber 1999 VDOT issued a cure letter demanding that certain issues be resolved and 
mentioning the possibility of default.  Also in that month, a replacement project 
management team was selected at VDOT.   Woodside still did not deliver the key 
design document as agreed.  In November 1999 the contract was “cancelled for con-
venience.”  The following March Woodside submitted to VDOT a notice of intent to 
file a claim.  Legal settlement was reached in September 2001 with VDOT agreeing 
to pay Woodside $800,000 to resolve all outstanding claims.  

 
The final amount paid to Woodside was $45.8 million dollars.  VDOT’s in-

ternal audit division conducted a valuation of the deliverables received and con-
cluded that they had a value of $34.8 million.  However, this valuation is misleading.  
It placed values on design documents that were only partially completed and hard-
ware and software that was purchased but never used.  VDOT received virtually no 
value from a functional standpoint for the $46 million spent.  VDOT did not receive 
a functional system, although the agency claims to have received some value from 
the document retention policies that were developed. 

Lack of Key Elements for Success Contributed to Project Failure  

Most of the elements that appear to contribute to a successful information 
systems development project were not present with the IDMS project.  Among the 
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elements absent were extensive planning, analysis of the business processes, ade-
quate vendor evaluation and selection, a strong legal contract, effective project man-
agement, a formal change control process, and effective project oversight.  In fact, 
the only element that appeared to be clearly present was a reliable funding source.  
VDOT appears to have been able to meet its funding commitments under the con-
tracts for the project up to the time that the contract was terminated.  An exhibit on 
the next page provides a summary of the presence or absence of the key elements for 
project success.    

 
Proven Technical Feasibility.  One of the major weaknesses of this pro-

ject was that VDOT undertook the development of a system for which the technical 
feasibility had not been established.  Woodside was the only vendor that submitted a 
proposal to build a system as VDOT envisioned.  Several VDOT documents refer to 
the agency’s opportunity to be a “pioneer” in the development of the system.  How-
ever, there does not appear to have been any corresponding consideration of the risk 
involved in trying to develop an unproven system.  Woodside was not even required 
to demonstrate a proof of concept prior to signing the contract.   

 
Lack of Business Process Analysis.  Another element that appears to 

have been absent in this project was adequate analysis of the business processes and 
development of policies necessary to identify VDOT’s software needs.  At the time 
that the initial contract was entered into with Woodside, the agency did not have up-
to-date records management policies or a certified records manager.     

 
It is apparent that VDOT was not ready to automate its records processes 

because it did not even have adequate records management policies.  Without such 
policies or an inventory of its records, the agency was not in position to identify the 
software needs for managing records.  The tasks specified in the contract with 
Woodside reflect this. They included the development by Woodside of an inventory of 
the agency’s records as well as the development of record retention policies.  The 
contract also describes one of Woodside’s tasks to be identifying the “specific needs 
for the integrated document management system.”    

 
Inadequate Vendor Evaluation and Selection.  Another element not 

present was an effective process for the evaluation and selection of the vendor.  
Woodside Summit was evaluated and scored by a panel, and follow-up discussions 
were held with the vendor.  However, VDOT’s internal audit division concluded that 
VDOT did not review the bidder’s financial statements, other projects that the con-
tractor had performed, or references to confirm that Woodside was a viable candi-
date for selection.  In fact, had a vendor with Woodside’s financial condition bid on a 
highway construction project, it would have been disqualified because of VDOT’s fi-
nancial requirements. 

 
It appears that the lack of responses to the RFP should have prompted a 

more thorough evaluation of Woodside as suggested by VDOT’s internal audit divi-
sion.  Woodside itself developed the requirements for the request for proposal, and 
its proposal was the only one deemed to be truly responsive to the RFP.   In addition, 
Woodside had not previously developed such an integrated document management 
system. 
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Presence of Elements that Contribute to Project Success 
Integrated Document Management System 

✔  Present          Partially Present         ✗ Absent 

Identification of Functional Needs and System Requirements     

Proven Technical Feasibility    ✗  

Adequate Organizational and Business Process Analysis    ✗  

Adequate Vendor/Product Evaluation and Selection   ✗  

Strong Legal Contract    ✗  

Effective Project Management   ✗  

Involvement of End-Users     

Effective Project Oversight and Control   ✗  

Reliable Funding  ✔    

 
Lack of a Strong Legal Contract.  Another critical element that was ab-

sent in this project was a strong legal contract that clearly defined deliverables and 
services to be provided, linked payments to deliverables, and included terms that 
adequately protected VDOT’s interests.  The initial contract between VDOT and 
Woodside was a fixed price contract, but the contract did not link the payment 
schedule to the deliverables.  Payments were scheduled on a monthly basis over a 
five-year period without regard to tasks completed by Woodside.  In addition, the 
contract contained no penalties for failure on the part of the vendor to meet its pro-
posed schedule.  The first contract also had ambiguous language regarding the con-
tract requirements for the latter phases of the work.  It stated that the vendor would 
provide resources at the procurement, development, and implementation phases of 
the process but is ambiguous as to what those services would be.  The contract states 
that the vendor “may assist” with certain tasks but includes no requirement that it 
do so.     

 
The second major contract entered into with Woodside was also problem-

atic.  It was a time and materials contract that less clearly defined the deliverables 
that would be required than the initial fixed price contract but enabled the vendor to 
bill VDOT for any expenditures incurred.  Like the initial contract, the payments to 
the vendor were not tied to any required deliverable.  The contract did not include 
any agreement on labor rates or mark-ups that the vendor would apply.  A report by 
VDOT’s internal audit review team concluded that “VDOT gave Woodside an open 
checkbook.”   
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One of the results of this contract was that Woodside applied high mark-
ups to goods and services.  VDOT’s internal audit review team concluded that Wood-
side was using mark-up rates as high as 81 percent for sub-contractor labor, 159 
percent for consultants, and 53 percent for equipment purchased.        

 
A further problem with the contractual arrangement was that the fixed 

price and the time and materials contracts were in effect simultaneously.  This com-
plicated contract administration given the overlap between the two contracts in 
terms of the work to be performed and the different payment structures.   The 
weakness of the contracts is evidenced by the fact that VDOT ultimately terminated 
the contract for convenience and paid the vendor an additional $800,000 to settle the 
contract despite spending $45.8 million and never even receiving a final approved 
design for the system.            

 
Lack of Effective Project Management.  Another element that was not 

present was effective project management.  Staff resources available for manage-
ment were extremely limited at the outset.  This appears to be the result of man-
agement’s view, as well as the view of VDOT’s agency-wide technology steering 
committee, that this could be a “turnkey” project with the vendor assuming primary 
responsibility for the work, and VDOT having only a limited role.  The project man-
ager was assigned to the project part-time while he maintained his position as Assis-
tant Division Administrator in the Administrative Services Division.  The project 
manager had received no formal training in project management and did not have 
an information systems background.  In addition, there was no separate contract 
administrator assigned to the project.  

 
Although the project manager lacked a technology background, there was 

no technology manager assigned to the project.  A report by an internal VDOT re-
view team examining the project concluded, “There was inconsistent ITD [Informa-
tion Technology Division] participation on the project with the result that technical 
advice was unavailable to the Project Manager.  Technical issues were either slow to 
be addressed or neglected entirely.”          

 
As a result of the management structure, there was limited management of 

the project or contract with Woodside.  According to a VDOT internal review of the 
project, “VDOT did not manage the project.  It allowed the Prime Contractor to do 
so.  Cost overruns and project schedule slippages were managed at the expense of 
both the project and VDOT’s best interest.”   

 
Lack of Effective Oversight and Control.  Effective oversight and con-

trol of the project do not appear to have been present either.  The project did have an 
internal steering committee, but the committee does not appear to have played a 
separate oversight role.  The project manager was one of two co-chairs of the steer-
ing committee and the other co-chair apparently did not attend many of its meet-
ings.  This committee had only limited involvement in some of the key decisions dur-
ing the course of the project.  The committee apparently was not involved in the 
decision to sign the sole-source contract and expand the development of the system 
to all 29 VDOT divisions.  In addition, the committee apparently did not participate 
in the decision to authorize the switch to a different software product.   
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VDOT’s agency-wide technology steering committee appears to have played 
a minimal oversight role.  The committee received periodic reports about the project 
but does not appear to have provided any meaningful oversight of the project.         

 
In addition, there does not appear to have been effective ongoing external 

oversight of the project.  VDOT retained an independent verification and validation 
consultant to provide an external independent review of the project more than a year 
into the project.  However, this individual began to serve in a support role for the 
project and did not maintain an independent position. Therefore, there was no entity 
conducting an external review of the project as it progressed.   

 
As a result of this lack of internal or external oversight, key decisions that 

resulted in major changes in scope or direction were made without any process for 
consideration of the changes or the impact that they might have on the primary pro-
ject.  At two points in the process, there were decisions made to significantly expand 
the scope of the project that did not receive any review through a formal oversight 
structure.     

 
The initial contract was to develop a design for an integrated document 

management system as well as detailed specifications so that such a system could be 
procured.  The design was supposed to be limited to three VDOT divisions – Location 
and Design, Structure and Bridge, and Right-of-Way.  Within a year of signing the 
initial contract, the scope of the project had expanded substantially.  Change orders 
totaling more than seven million dollars expanded the scope of the project to include 
developing records automation for VDOT’s financial management system that was 
being developed at the time, development of a common interface system for all 
VDOT computer users, and an evaluation of client/server e-mail systems.  This deci-
sion was made without any formal evaluation process. 

 
A further major expansion in the scope of the project occurred with the 

signing of the sole source contract.  The project advanced from one in which the ven-
dor was developing the design of an integrated document management system that 
would serve three divisions to one that involved the design and implementation of a 
system for all 29 VDOT divisions.  This expansion in scope occurred despite the fact 
that VDOT had never received a final design for the system under the initial con-
tract. The decision was made without input from the project manager, any informa-
tion technology staff at VDOT, or members of the project steering committee.  In-
stead, it was made by a three-member executive team consisting of the VDOT 
Commissioner and two assistant commissioners who had limited direct involvement 
with the project and likely did not fully understand the implications for the project 
of this major decision.  



Page A-48                                                                                                                                      Appendix A 

INTEGRATED HUMAN RESOURCE INFORMATION SYSTEM 

For more than twenty-five years, the Commonwealth has attempted to in-
tegrate its personnel and payroll computer systems.  The attempts at integration 
have ranged from interfaces that would share some data, to the development of a 
fully integrated system known as the Integrated Human Resource Information Sys-
tem (IHRIS).  Systems development for the project began in 1996 and was stopped in 
January 1999 after the two partner agencies, the Department of Accounts, and the 
Department of Personnel and Training (now the Department of Human Resource 
Management), failed to resolve many technical problems that largely resulted from a 
lack of State technology standards.  In addition, the two partner agencies were un-
able to successfully administer the project across secretarial lines.  An exhibit on the 
next page summarizes the project. 

Narrative Chronology of the IHRIS Project  

In 1978 the Department of Personnel and Training (DPT) implemented the 
mainframe-based Personnel Management Information System (PMIS), anticipating 
that “PMIS at a future date will be integrated with the State payroll system” main-
tained by the Department of Accounts (DOA).  In 1985, in response to a General As-
sembly mandate, DOA began installing a commercial software package that in-
cluded fully integrated personnel and payroll functions, which was then named the 
Commonwealth Integrated Payroll and Personnel System (CIPPS).   

 
Shortly after the purchase of CIPPS, the Director of DOA (the State Comp-

troller) and the Director of DPT examined the possibility of either abandoning PMIS 
or else developing an interface between PMIS and CIPPS.  However, both agency 
heads expressed concern that their respective missions could be jeopardized by inte-
gration and were unable to agree on how to proceed.      

 
In the 1990 Appropriation Act, the General Assembly directed a study 

committee to examine central administrative systems.  The committee’s report noted 
that there were 300 agency-based “mirror” systems which existed to provide func-
tions not contained in the two central administrative systems.  The committee rec-
ommended that the Commonwealth pursue an integrated system to replace PMIS 
and CIPPS, but noted that all agencies must first “work to resolve systems man-
agement issues prior to the implementation of logically integrated systems.”  In 
other words, the report argued that before developing an integrated system, State 
agencies needed to first improve their administrative processes, an exercise known 
as business process reengineering.    

 
In 1991 the Auditor of Public Accounts (APA) released a report on internal 

controls that discussed PMIS and CIPPS, and concluded that “correcting the signifi-
cant system weaknesses is not cost beneficial and replacing the two existing systems 
with an integrated human resource system should occur.”  In 1992 a steering com-
mittee was formed consisting of the Director of the Council on Information Manage-
ment (CIM), the State Comptroller, and the Director of DPT.  The Department 
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Integrated Human Resource Information System 
Department of Human Resource Management 

Department of Accounts 

Projected Cost 

Actual Expenditure 

$5.7 Million * 

$9.25 million *  (through December 1998) 

Projected Timeframe 

Actual Timeframe 

Status 

September 1991 – June 30, 1998 

September 1991 – December 1998 

Cancelled 

Purpose To integrate the State’s central payroll and personnel functions, 
and replace similar systems at line agencies. 

Rationale State desired greater access to data at central and line agen-
cies, and APA called for an integrated system. 

Vendors and Products 
Used 

Project was developed by agency personnel with the assis-
tance of a services vendor, The Hunter Group.  No implemen-
tation vendor was used.  PeopleSoft and Oracle software were 
purchased. 

Problems/Successes Many unresolved problems including project management, 
network administration, software customization, and lack of 
oversight contributed to project’s failure. 

* Cost does not include central agency internal costs, or any line agency costs. 

Source:  JLARC staff analysis of agency project documentation. 

 
of Information Technology (DIT) was later included on the committee.  In October 
1992, CIM issued a request for proposals (RFP) to conduct preliminary planning and 
analysis for an Integrated Human Resource Information System.  IHRIS was in-
tended to meet the human resource and payroll needs of all line agencies as well as 
the smaller State-supported colleges and universities.   

 
In June 1993, a consulting group completed a conceptual design which rec-

ommended that the Commonwealth implement an integrated system based on a cli-
ent/server platform.  The move toward client/server platforms in the 1990s was 
driven by a desire to avoid the costs of mainframe processing, and also to provide 
line agencies with greater local data processing capability.  Client/server platforms 
required the purchase of personal computers (PC) for use as “clients” at line agen-
cies, which in turn required decentralizing additional technical support and control 
tasks to line agencies.  IHRIS was intended to be the Commonwealth’s first imple-
mentation of a statewide client/server platform, and the new system was estimated 
to cost $5.1 to $7.8 million.  This cost estimate did not include the costs of computer 
hardware at line agencies because it was a long-standing practice of systems devel-
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opment projects to require line agencies purchase and maintain any locally required 
hardware.   

 
In the 1994 Appropriation Act, the General Assembly directed DOA to seek 

proposals for a statewide integrated human resource information system, and also 
directed the Secretary of Finance to provide an interest-free treasury loan to DOA.  
In July 1994, all State agencies and institutions of higher education were notified 
that IHRIS would replace CIPPS and PMIS, and agencies were also advised to re-
consider any human resource-related software procurement or development that 
was underway.   

 
In May 1995, the Secretary of Finance approved a $6 million treasury loan 

to DOA, making IHRIS the first State systems development project to be internally 
funded through a loan from the general account of the Treasury.  The cost estimates 
were based upon the initial implementation of IHRIS at pilot agencies, or “lead 
sites,” including the Department of Transportation (VDOT), the Virginia Commu-
nity College System (VCCS), the Health Department, and the 23 agencies served by 
DOA’s Payroll Service Bureau.  The cost estimates excluded any expenditures re-
quired of the lead sites, because the steering committee decided that “It will be the 
responsibility of each client agency/site to have the necessary hardware in place.”   

 
An RFP was issued in 1995 for the development of system specifications, for 

which Arthur Andersen was hired.  On September 29, 1995, CIM certified the 
Agency Procurement Request (APR) for IHRIS, which indicated a total cost of $5.7 
million, but excluded any hardware costs.  DOA and DPT finalized the system speci-
fications in December 1995, and an RFP to develop IHRIS was issued.   

 
The steering committee decided that the only viable approach was to frame 

the RFP so that only system integrators who would provide all services and software 
necessary to replace the existing systems could respond.  However, the only respon-
sive bidder, Arthur Andersen, submitted a bid of $35 million, which was signifi-
cantly over the project’s anticipated total budget.  The steering committee then de-
cided to have the State itself serve as the system integrator, with DOA and DPT 
staff working with an implementation vendor.  The first RFP was withdrawn and 
reissued the next week with reworked specifications calling for proposals from a 
software vendor and a separate implementation vendor.   

 
In response to the software section of the second RFP, Arthur Andersen and 

PeopleSoft submitted proposals which both called for using a PeopleSoft suite of 
human resource and payroll software.  In response to the implementation  section of 
the RFP, Arthur Andersen and The Hunter Group each submitted  proposals.  Of the 
two, only Andersen had installed PeopleSoft human resource software in another 
state (Kansas), a project with which the steering committee was already familiar.   

 
In September 1996 the IHRIS steering committee decided to procure the 

PeopleSoft software and to use Oracle as the database management system.  The 
Hunter Group was also retained to provide technical expertise and assistance to the 
DPT project manager.  Oversight would be provided by the steering committee.  Al-
though DOA had disbursement and accounting responsibility, DPT was assigned 
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project management responsibility for IHRIS, and the Director served as chair of the 
steering committee.   

 
The summer of 1997 was a critical time for the IHRIS project, for many of 

the problems that would ultimately cause the project to fail began to appear.  There 
were growing tensions between the individuals responsible for oversight of the pro-
ject.  In addition, DOA and DPT experienced difficulty attracting and retaining 
qualified personnel, a situation that worsened as year 2000 remediation efforts in-
creased demand for technology workers nationwide. 

 
The major technical problem with IHRIS began to appear at this time as 

well, and was referred to by the general term “connectivity.”  It involved the ability 
of the project team to administer PeopleSoft over DIT’s statewide network.  The ver-
sion of PeopleSoft available in 1997 was optimized to run on local area networks, 
which are usually located within one building.  Although PeopleSoft stated that its 
product could be used on a statewide network, problems began to appear when the 
project team tried to establish connections between DIT’s network and each agency’s 
local area network, in large part because the networking and security software used 
by agencies was not standardized.   

 
The next critical time for IHRIS occurred in the spring of 1998.  In April, a 

new director of DPT was appointed, who reestablished regular meetings of the steer-
ing committee after discovering that the members were “not speaking to each other.”  
In May, testing began on the first working model of IHRIS, but deployment of IHRIS 
was six months behind schedule, slipping to the first quarter of 1999.  As a result, 
statewide deployment of IHRIS was affected, with the implication that IHRIS would 
no longer be able to serve as the year 2000 solution for DPT and DOA.  Additional 
staff were then diverted from IHRIS to the year 2000 needs of both agencies.   

 
The connectivity issue was still unresolved, and lead sites continued to ex-

perience connectivity problems throughout the summer of 1998.  The connectivity 
problem was exacerbated by the fact that two additional telecommunications net-
works had been developed by Virginia Tech and the Department of General Services, 
and that the lead sites were also using these networks.  Each of the three networks 
were capable of supporting IHRIS, but no mechanism existed for their coordination 
in support of a single application.  Looking forward, the IHRIS project team realized 
that because agencies could use any, or all, of the three networks to connect to the 
IHRIS computer at DIT, that connectivity problems would escalate as IHRIS was 
implemented statewide.   

 
In an attempt to resolve the connectivity issue, the steering committee re-

tained a consulting firm to study the infrastructure needs of IHRIS.  In a report de-
livered to the steering committee in late October 1998, the consultant recommended 
that the steering committee use a different type of network software in order to de-
crease the amount of data sent between the client and the server.  The steering 
committee felt that this recommendation was not feasible, because it would require 
additional hardware which the steering committee felt the line agencies would not 
be able or willing to purchase and support.   
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In December 1998, the Comptroller withdrew DOA from the project.  The 
first working model of IHRIS had been completed and was ready for deployment to 
the lead sites, but the connectivity issues had not been resolved.  By January 1999, 
the IHRIS project had effectively ended.  Although work on IHRIS-related activities 
continued into 2000, the project was fundamentally different than originally envi-
sioned.  DPT did continue to explore possible means of implementing the personnel 
functions without using PeopleSoft, but there were no plans for an integrated pay-
roll and personnel system. 

Absence of Key Elements Contributed to Project Failure 

The key elements for success were absent in the IHRIS project.  Factors 
that contributed to the project’s failure included the decision to implement a pioneer-
ing client/server platform, underestimation of the total cost of the project; the deci-
sion to proceed with the project when only one qualified software application was 
available, and the failure of the steering committee to exercise oversight.  An exhibit 
on the next page summarizes the presence or absence of the key elements. 

 
Key System Requirements Were Not Identified.  The IHRIS steering 

committee did not identify key requirements, and this contributed to the ultimate 
failure of the project.  First, the system specifications did not contain any informa-
tion regarding the hardware or software used by line agencies, and this omission 
laid the foundation for the connectivity problems that followed.  Second, the steering 
committee did not adequately consider the problems associated with the use of more 
than one telecommunications network.  Third, the steering committee gave insuffi-
cient consideration to the need for State technology standards, which were necessary 
given the degree of decentralization.  As a result of the steering committee’s failure 
to consider these factors, the software procured for IHRIS could not be implemented 
in the State’s technology environment.   

 
The system specifications did not contain any information regarding the 

hardware or software used by line agencies – the firewall software, the type of client 
computers, or the local area networks.  Additionally, the specifications also provided 
inconsistent information regarding the type of data transmission rate that was 
available at line agencies.  Finally, no information was provided regarding the tele-
communication networks used by DGS or Virginia Tech, and only the technical 
specifications of DIT’s network were described.     

 
In addition, the steering committee gave insufficient consideration to the 

problems associated with managing more than one telecommunications network.  
During project planning, the steering committee decided to “assume the use of the 
DIT network for telecommunications support,” but did not mandate its use.  As a 
result, the steering committee was unable to prevent agencies from using the com-
peting networks managed by DGS and Virginia Tech.  Each network had sufficient 
capability to provide the needed services, but difficulty was encountered in “coordi-
nating the usage of all three networks in support of a single application.”   
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Presence of Elements that Contribute to Project Success 
Integrated Human Resource Information System 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements   ✗  

Proven Technical Feasibility   ✗  

Organizational and Business Process Analysis    ✗  

Adequate Vendor/Product Evaluation and Selection    ✗  

Strong Legal Contract  N/A 

Effective Project Management    

Involvement of End-Users    

Effective Project Oversight and Control   ✗  

Reliable Funding   ✗  

 
Finally, the steering committee did not adequately consider the need for 

State standards for telecommunications networks given the degree of agency auton-
omy over technology decisions.  As a result, the technology decisions at line agencies 
hindered the ability of IHRIS to function.  Technology standards were necessary be-
cause the project would only succeed if line agencies maintained hardware and soft-
ware that was compatible with the IHRIS server at DIT.  The absence of State stan-
dards for firewalls, local area networks, desktop computing, or telecommunications 
protocols was another factor that led to the connectivity problems that contributed to 
the project’s failure.   

 
IHRIS Failed in Part Because Technical Feasibility Was Not Proven.  

The lack of proven technical feasibility contributed directly to the project’s failure 
because the software chosen for IHRIS would not operate in the State’s technical en-
vironment.  Because IHRIS was the first attempt to implement a statewide cli-
ent/server platform in Virginia, the project team had limited precedent to use as a 
guide.  During project planning, consultants recommended that IHRIS be imple-
mented on a client/server platform.  During earlier mainframe-based projects, such 
as CARS, CIPPS, and PMIS, line agencies had been required to procure and main-
tain the local hardware necessary to connect to the mainframe at DIT.  The hard-
ware used by line agencies consisted of basic terminals – screens with keyboards at-
tached – while client/server software required line agencies to maintain personal 
computers with data processing capability.   

 
What the steering committee failed to account for was that client/server 

software was not designed for implementation where each business unit, or agency, 
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could make independent decisions about the type of hardware and software that 
would be used locally.  Moreover, by assigning responsibility for procuring hardware 
to the line agencies, the steering committee did not directly consider the technical 
feasibility of the client/server system until connectivity problems arose.  Within the 
first year of the project, there was growing agreement that client/server software 
simply would not work over more than one statewide network, a fact which was 
compounded by the absence of State standards for agency hardware and software.  
The connectivity problem was never solved, and is one of the reasons that IHRIS 
was cancelled.   

 
Organizational and Business Process Analysis Was Inadequate.  The 

IHRIS project was severely hindered by the failure to conduct organizational 
changes, and the attempt instead to use technology alone to solve business problems.  
IHRIS was designed to replace the duplicative payroll and personnel systems main-
tained by line agencies, but insufficient consideration was given to whether or not 
line agencies should maintain independent systems, or whether any single system 
could encompass their needs.  The steering committee did not examine which func-
tions should be performed centrally and which by line agencies before the project be-
gan.  Instead of making organizational changes that would better align the division 
of responsibility between central and line agencies, the IHRIS software was custom-
ized during development to look like what it was replacing.   

 
Vendor and Product Evaluation and Selection Was Flawed.  The pro-

cess for selecting the IHRIS software appears to have favored a predetermined out-
come, and the software itself did not have some necessary functionality.  In 1995 Ar-
thur Andersen was awarded a contract to write the system specifications for IHRIS, 
and an RFP was subsequently issued to which Andersen responded with a bid.  Con-
cerns were then raised that participation by Arthur Andersen was inappropriate, 
and disagreement arose between DPT and the Department of General Services 
(DGS) over whether Andersen should be barred from bidding.  DGS was concerned 
that the system specifications, which Andersen drafted, may have unduly favored 
Andersen, while DPT maintained that the RFP was neutral.  In March 1996, the Of-
fice of the Attorney General noted that “a disqualification of Andersen under 
APSPM 2.25(b) would probably be upheld on appeal.”   

 
The steering committee decided to re-issue the RFP with modified specifica-

tions, and it appears that a lack of support for the IHRIS project may have pres-
sured the steering committee to proceed without thoroughly evaluating the software.  
On March 6, 1996, prior to the re-issuance of the RFP, the State Comptroller wrote 
the IHRIS project manager, stating that: 

 
VDOT has committed to PeopleSoft and Oracle and will not support 
anything else for IHRIS....  The pressure for fast action is really 
building and I am convinced we have only another few months to get 
a software commitment.  Otherwise our support in the user commu-
nity will evaporate. 
 
In response to the re-issued RFP, proposals were submitted by both Arthur 

Andersen and PeopleSoft.  Both proposals recommended the use of PeopleSoft soft-
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ware, which the steering committee determined was the only qualified software 
package proposed.  The steering committee decided to continue with the IHRIS pro-
curement, and requested that DPT and DOA staff evaluate the PeopleSoft software.  
The evaluation noted a few areas in which the PeopleSoft software would “require 
major modifications,” along with several areas in which PeopleSoft “does not meet 
(DNM) the requirement.”   

 
Specific concern was also raised by DPT staff about the PeopleSoft benefits 

module, which was intended to replace the Benefits Eligibility System (BES), a ma-
jor subsystem of PMIS.  In June 1996, DPT staff found “serious deficiencies in the 
proposed system,” particularly the loss of interactive voice response functionality.  
During IHRIS development, it was determined that PeopleSoft would not provide 
the functionality needed to replace BES, and an interface was proposed to link BES 
and IHRIS.  The failure to implement this interface was among the reasons cited by 
the Comptroller when he withdrew DOA support from the project.   

 
Project Management Did Not Effectively Perform Technical Change 

Control.  The IHRIS software was highly customized as a result of poor control over 
technical changes to the software, and the degree of customization slowed the project 
and diverted key resources.  The customizations also contributed to the decision to 
cancel the project, because the steering committee realized that the highly custom-
ized software would be very difficult and expensive to upgrade in the future.   

 
Technical change control was poorly managed because decisions on whether 

to modify existing agency processes, or to modify the PeopleSoft software, were made 
on the basis of “avoiding pain” rather than as a result of an objective, rational proc-
ess.  The technical change control process for IHRIS was conducted by the Change 
Management Group, which was chaired by the DPT project manager.  In spite of this 
formal process, DOA staff felt that many of the changes made to PeopleSoft were not 
sufficiently tested.  DOA staff also state that there was insufficient authority to re-
fuse changes requested by the lead site agencies.  An analysis of the IHRIS software 
performed by PeopleSoft in 1999 stated that “the Commonwealth’s database is con-
sidered to be highly customized.”   

 
Although there is some disagreement over the extent of the customizations, 

all parties agree that the changes were performed to maintain the support of line 
agencies.  The IHRIS project manager has stated that the changes made to People-
Soft were not significant, but he notes that disagreements between DOA and DPT 
arose when “a group would take ownership of a data field and would not let it be 
changed.”  Yet both the project manager and the Comptroller agree that PeopleSoft 
was customized to look like PMIS in order to maintain the buy-in of line agencies.   

 
Project Oversight and Control Was Very Poor.  The steering committee 

charged with oversight for IHRIS failed to adequately perform its responsibility to 
ensure that project objectives were met through effective project management.   Fur-
thermore, as the project progressed it began to be hindered by the steering commit-
tee’s inability to require that line agencies operate in a more uniform manner.   
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As the only official oversight body, the steering committee had responsibil-
ity for the project.  Four central agencies were represented on the steering commit-
tee:  The Departments of Information Technology (DIT), Accounts (DOA), Personnel 
and Training (DPT), plus the Council on Information Management (CIM).  DPT and 
DOA had primary responsibility for the project, as the agencies to which project 
management and fiscal responsibility were assigned, respectively.  The project man-
ager, a DPT employee, reported to the steering committee.  For several months prior 
to the appointment of a new DPT director in April 1998, the steering committee did 
not meet regularly.   

 
The steering committee also failed to compensate for the problems gener-

ated by having two agencies with different missions jointly administer the same pro-
ject.  DPT had project management responsibility, but DOA was responsible for pro-
ject expenditures.  As a result of this dual responsibility, the project experienced 
organizational inefficiencies, such as gaps or overlaps in staffing, as well as poor 
communication and coordination of staff activities.  Although the Comptroller has 
stated that “the steering committee was not well served by the consultants or project 
management group,” he also noted that “the steering committee had no particular 
expertise, it turns out.”    

 
The Steering Committee Failed to Obtain Adequate Funding.  The 

steering committee purposefully excluded the cost of procuring and maintaining 
hardware at line agencies in order to obtain approval for the project.  Had the total 
cost of IHRIS been known, the project may not have been approved.  The Agency 
Procurement Request (APR) for IHRIS, which was approved by CIM before the RFP 
was issued, indicated a total cost of $5.7 million.  Line agency hardware costs were 
not included.  One year later, when the IHRIS software was purchased, the Comp-
troller expressed concern with the projected budget of $8.1 million because it was 
anticipated that the steps necessary to deploy IHRIS statewide would require a total 
of $13.2 million.  The Comptroller suggested that a modest appropriation might be 
necessary in the 1997 General Assembly session, and that the project could “still 
survive if that is rejected by slowing the project in FY 1998 to spread out the dis-
bursements.”   

 
By not obtaining sufficient funding for the hardware needs of line agencies, 

the steering committee reduced its ability to ensure that line agencies would expend 
their own funds to procure hardware for an unproven project.  These problems be-
came acute in 1999 when the steering committee realized that the total cost of the 
project could approach $30 million.  Consultants reported that an additional server 
would be required at each agency, and the steering committee was concerned that 
line agencies would be unwilling to pay for their procurement and maintenance.  Ac-
cording to the Director of DPT, who sought input from the Comptroller and the Di-
rector of CIM, another $30 million would be required.  However, by not accounting 
for the total cost of the project at its inception, the steering committee was not in a 
position to obtain additional funding for the project at this critical point.     
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MANAGEMENT OF INVENTORY AND PRODUCT SALES 

The Management of Inventory and Product Sales (MIPS) project under-
taken by the Virginia Department of Alcoholic Beverage Control (ABC) was a com-
prehensive systems development initiative to evaluate and improve the automated 
systems controlling the acquisition, distribution, and sale of alcoholic beverages 
throughout the State.  This initiative was undertaken to address identified problems 
with the existing product distribution and point-of-sale systems at all ABC retail lo-
cations and allow the agency to more efficiently support its business operations.  Ini-
tial planning for this project began in April 2000 and the final rollout was completed 
in October 2002.  Although technically the MIPS project and the point-of-sale re-
placement were two separate projects, this review addresses the management and 
development of both systems as one project because of the critical dependence of the 
MIPS system on the data provided from the point-of-sale system.  The total cost for 
the development effort was $18.3 million, including the replacement of the point-of-
sale system.  All of the elements that appear to contribute to successful project de-
livery were present throughout the project’s development.  The exhibit on the follow-
ing page provides a summary of the project. 

Narrative Chronology of the MIPS Project 

Prior to April 2000, ABC’s wholesale/retail division had identified several 
substantial issues regarding the existing product distribution and point-of-sale sys-
tems.  Of particular concern were issues with data integrity that impacted ABC’s 
ability to effectively manage warehouse inventory and accurately forecast distribu-
tion to retail stores.  Issues with data integrity also impeded the ABC’s ability to ac-
curately report and transfer profits to the State general fund as required by the 
Code of Virginia.  Additionally, ABC was not able to provide accurate inventory re-
ports to the vendors who, since 1996, have been required to own the stock of their 
product that resides in the ABC warehouse.  Moreover, the existing point-of-sale 
system was not able to accommodate debit cards, thereby impacting customer ser-
vice.  Finally, the vendor support contracts for the existing point-of-sale and product 
distribution systems were scheduled to expire in December 2001 and May 2003 re-
spectively, and the cost for continuing vendor support of the product distribution 
system was $55,000 per month.  

 
In April 2000, a project team of representatives from the ABC whole-

sale/retail, finance, and information technology services divisions was assembled to 
study the business of product distribution and make recommendations for improve-
ment.  At the same time, the MIPS Management Committee was established, con-
sisting of the ABC director of wholesale/retail, chief financial officer, chief informa-
tion officer, and audit director.  This committee was responsible for providing 
ongoing internal oversight of the project and approving the direction of the project.   

 
The project team was responsible for first developing a business model in 

order to identify the current business processes for receiving, distributing, and sell-
ing alcohol in Virginia.  Additionally, a formal business case was developed in  
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Management of Inventory and Product Sales 
Department Of Alcoholic Beverage Control 

Projected Cost 

Actual Expenditure 

$17 million  

$18.3 million 

Projected Timeframe 

Actual Timeframe 

Status 

April 2000 – March 2003 

April 2000 – October 2002 

Implemented 

Purpose To replace the automated systems that control the acquisition, 
distribution, and sale of alcoholic beverages in Virginia. 

Rationale To address known problems with current automated system 
and reduce monthly expenditures for systems support. 

Vendors and Products 
Used 

Triversity (Point-of-Sale), Gartner (Vendor Evaluation). 

Problems/Successes Mandatory systems functionality has been met. 

Source:  JLARC staff analysis of agency project documentation.  

 
May 2000 to educate and inform ABC executive management of the business need 
for improved automated systems to control ABC’s wholesale/retail operations, and 
provide a general product description.  Furthermore, the business case identified the 
project’s key business objectives, initial schedules, proposed budget, and potential 
threats to successful implementation.   

 
Detailed project planning for the MIPS system was initiated in the summer 

of 2000.  Because MIPS addressed 26 functional business areas, and because there 
were more than 50 critical components for successful completion of the project, a risk 
management plan identifying and prioritizing the threats to the systems’ successful 
delivery was developed in order to minimize the overall risk to the State’s invest-
ment.  The risk assessment identified 16 components that had the potential to im-
pact the project and established processes for monitoring these areas throughout the 
project’s lifecycle.  Additionally, the detailed technical and functional requirements 
were developed during this time period and approved by the MIPS Management 
Team in September 2000. 

 
Throughout the fall of 2000, detailed development work continued, and, in 

November, the project team released the MIPS project charter.  Although the project 
charter was not developed prior to beginning initial design work on the MIPS sys-
tems, the charter did provide a detailed project work plan and description of the pro-
ject’s scope.  Additionally, the project charter clearly defined the development ap-
proach, organization, deliverables, and revised schedule for completion of the 
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project.  During the detailed development of the project charter, the development 
team identified the need to replace the point-of-sale system prior to full implementa-
tion of MIPS in order to meet established auditing and reporting requirements.  
Subsequently, the project development approach and implementation schedule were 
revised, and an eight-phase development and implementation approach was estab-
lished that would to meet a revised project completion date of April 2002. 

 
Full development of the MIPS applications continued into the spring of 

2001 with development of the detailed design document and the applications and 
database design plans.  The project team developed the basic applications and data-
base needs of the MIPS system using a project management methodology based on 
the Project Management Body of Knowledge.  The development of the MIPS applica-
tions was managed as a research and development effort using the rational unified 
process and joint applications development approach for identifying gaps in the ex-
isting functionality as well as desired improvements.  In July 2001, a quality assur-
ance plan was published in order to ensure that the processes and products that 
constitute MIPS conformed to established ABC standards and practices.   

 
In July 2001, ABC also issued a request for proposals (RFP) for replace-

ment of the point-of-sale system.  There were eight offerors who responded to the 
initial RFP, and the Gartner Group, who assisted ABC throughout the procurement 
process, evaluated all of the proposals in accordance with pre-determined evaluation 
criteria.  ABC then invited the vendors with the two highest rated proposals to con-
duct a gap analysis and provide a demonstration of the proposed technology solution.  
The two vendors were rated again after the product demonstration.  In November 
2001, ABC issued a notice of intent to award the contract for the point-of-sale re-
placement to Triversity.   

 
Development of the point-of-sale replacement systems began in November 

2001 with a defined rollout date of May 2002. The development of MIPS continued 
during this period as well.  In January 2002, a change control board was established 
consisting of the project manager, technical and business area lead representatives, 
and members of the user community.  The change control board was responsible for 
approving proposed changes to the project’s functionality or requirements, setting 
priorities for software modifications, and communicating changes in the software 
requirements to the user community. 

 
Parallel development of the two projects continued through 2002.  Because 

the completion of the MIPS project was dependent on the point-of-sale data, the de-
tailed development activities were closely coordinated and managed as one develop-
ment effort.  During 2002, there were seven modifications to the point-of-sale con-
tract, primarily for additional hardware needs identified during the development 
effort, totaling $572,000.   

 
In April 2002, ABC had to stop the full roll-out of the point-of-sale system 

to address several problems identified with the credit card processing component, 
and the implementation date had to be delayed.  Following technical modifications 
to the point-of-sale-system, the final roll-out began in July 2002.  While some sup-
plemental functions of the MIPS system have still not been fully developed, final 
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implementation and acceptance testing for both the point-of-sale system and the 
mandatory requirements of the MIPS system were successfully completed in October 
2002.   

Presence of Critical Elements Contributed to Successful Project Delivery 

All of the elements that appear to contribute to successful project develop-
ment were present with the MIPS project.  The remainder of this section discusses 
the presence of several of these elements, and the exhibit on the following page pro-
vides a summary of the presence or absence of the key elements for MIPS.   

 
Technical Feasibility Was Proven Prior to Project Initiation.  One 

strength of the MIPS project was that the technical feasibility was clearly estab-
lished prior to initiating development work.  As part of the initial planning, substan-
tial research was conducted by the project team in order to identify the technical 
feasibility of the database conversion.  Given the size and complexity of the inven-
tory database, and the critical relationships with other ABC automated systems, an 
extensive software architecture analysis was completed in order to establish the 
technical feasibility of the project. 

 
Additionally, a proof-of-concept demonstration was undertaken, and an 

outside consultant was used to review both the technical requirements and the re-
sults of the demonstration in order to ensure technical feasibility.  This external re-
view not only evaluated the strengths and weaknesses of the proposed system re-
quirements, but evaluated the applications development and project management 
structures as well.  

 
Adequate Organizational and Business Process Analysis.  Contribut-

ing to the success of the MIPS project was an extensive business process analysis 
that outlined both the daily business workflow and reporting requirements of the 
existing automated systems.  The business model provided a comprehensive evalua-
tion of the role that the warehouse, wholesale/retail, financial management, and in-
formation services divisions perform in the management and sale of alcoholic bever-
ages across the State.  Furthermore, the business model provided a detailed analysis 
of the existing computer systems that were in place to support the business opera-
tions.   

 
The MIPS business model appears to have been a useful research tool used 

by the MIPS project team to develop the conceptual model and detailed project plan.  
One of the critical strengths of the business model is that it presents complex busi-
ness processes as pictorial relationships, and uses clearly defined relationship tables 
to illustrate how the business flow relates to the existing inventory and point-of-sale 
systems.  Prior to establishing the detailed project plan, representatives from each 
business area reviewed the business model for completeness and identification of 
those areas to improve the operations, accountability, and profitability of the agency. 

 
Adequate Vendor and Product Evaluation.  Another critical strength of 

the MIPS project was an extensive vendor selection process for the point-of-sale  
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Presence of Elements that Contribute to Project Success  
Management of Inventory and Product Sales 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements  ✔    

Proven Technical Feasibility ✔    

Organizational and Business Process Analysis ✔    

Adequate Vendor/Product Evaluation and Selection ✔    

Strong Legal Contract  ✔    

Effective Project Management ✔    

Involvement of End-Users ✔    

Effective Project Oversight and Control ✔    

Reliable Funding  ✔    

 
replacement that was well documented and followed a clearly established vendor 
selection model.  All proposals were evaluated in accordance with clearly defined 
evaluation criteria, and a gap analysis was performed to determine which proposals 
most appropriately fit ABC’s defined systems requirements.  Additionally, the Gart-
ner Group provided an external review of the vendor proposals as well as documen-
tation of the vendor selection process.  Gartner also facilitated contract negotiations 
with the selected vendor and performed an external analysis of the contract and 
statement of work. 

  
Strong Legal Contract Contributed to Project Success.  Another key to 

the success of the MIPS project was the development of a fixed-price contract with 
clearly defined deliverables and a payment structure that was linked to both the 
project schedule and deliverables for the point-of-sale contract.  In order to minimize 
the risk to both the vendor and the State, a tiered payment structure was estab-
lished.  Using this tiered approach, vendor payments were directly linked to actual 
deliverables, but the amount of the payment varied by the size and nature of deliv-
erable.  For example, a relatively small payment was linked to the provision of the 
development plan and project specifications.  In contrast, the majority of the pay-
ment was contingent upon the final roll-out of the system.  Costs for vendor consult-
ing services were fixed at the outset and a percentage of the total agreed upon costs 
were included on each vendor invoice.     

 
Effective Project Management Facilitated Successful Project Deliv-

ery.  Critical to the success of the MIPS project were strong project management and 
software development methodologies.  The project used an established project man-
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agement methodology that was consistent with the Project Management Body of 
Knowledge guidelines.  This provided a clear set of project reporting requirements 
and facilitated the establishment of a defined project management structure. 

 
Another key to the successful development of the project was the use of an 

industry standard software development methodology.  The Rational Unified Proc-
ess, a software development methodology designed for large scale, custom software 
solutions, provided the development team with a tool for managing system require-
ments, a process for documenting requirement changes, and criteria for the success-
ful testing of the final product.   

 
Additionally, the project had a full-time project manager assigned from the 

ABC’s IT division.  Designated business analysts and business area sponsors were 
assigned to the management team from the finance, wholesale/retail, and marketing 
divisions.  The business and technical representatives, under the direction of the 
project manager, had the authority to manage any changes to the business proc-
esses, make decisions on how the technology impacted business practices, and 
evaluate how well the technology solution met the business needs of the ABC.   

 
Another strength of the project management structure was the effective use 

of the CIO to provide contract administration for the point-of-sale contract.  Use of 
the CIO as the contract administrator not only ensured direct involvement by an 
agency executive in the management of a large contract, but also provided consider-
able benefits to the project management process.  

 
Finally, the management was strengthened by the establishment of a for-

mal change control board.  This board was comprised of end-user representatives 
and the project’s business and technical managers, and was responsible for evaluat-
ing all proposed changes to the system.  Because the project was primarily a soft-
ware development effort, the board was given the authority to approve changes to 
procedural and business requirements, provided they did not impact the project’s 
scope, schedule, or budget.  All change requests reviewed by the board were exten-
sively documented and provided to the project management team.   

 
Extensive Involvement of End-Users.  Another key element to the suc-

cess of the MIPS project was the extensive involvement of end-users throughout the 
project’s planning, development, and implementation.  The end-users were initially 
identified as the key stakeholders in the development process, and both technical 
and business area representatives were assigned to the project management team 
from the outset.  Technical advisory groups were established in order to advise the 
project management team on issues related to areas of technical expertise, such as 
networking, telecommunications, systems software, applications software, and user 
support.  Additionally, business area representatives from the wholesale/retail, fi-
nance, warehouse, and store systems division were designated to help answer tech-
nical questions about daily operations and process workflow for their respective 
business areas.   

 
The systems end-users were also involved in the detailed development of 

the MIPS applications.  Through the use of a joint applications development ap-
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proach to develop the core MIPS components, the end-users were able to provide di-
rect advice and comment on the applications’ strengths and weakness and identify 
gaps in the intended functionality.  End-users also played a key role in testing and 
acceptance of the prototype.   

 
Effective Project Oversight and Established Change Control Proc-

ess.  One of the key strengths of the oversight model for this project was the estab-
lishment of the MIPS Management Committee, consisting of the Director of Whole-
sale/Retail (the project’s executive sponsor), the Chief Information Officer, the Chief 
Financial Officer, and the Director of Internal Audit.  A representative from the 
Auditor of Public Accounts Office played an informal role on the management com-
mittee as well.  The committee was responsible for providing general oversight of the 
project development effort and approving any changes to the project’s scope, sched-
ule, or budget.  Furthermore, the committee was responsible for authorizing all con-
tract modification agreements.  

 
Reliable Funding Was Available Throughout the Project.  A final key 

to the success of the MIPS project was the availability of reliable funding over the 
life of the project.  Critical to the successful funding of the project was a detailed pro-
ject budget that estimated total cost from the outset and amortized costs over five 
years.  Additionally, while the budget was developed in the first year, the funding 
was allocated annually.  When approved changes to the project required funding in 
excess of its annual allocation, the ABC finance division was able to shift funding 
from other programs.  In addition, ABC used the Master Equipment Lease Program 
offered by the Department of Treasury to finance purchase of the point-of-sale cash 
registers and software.   
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MEDICAID MANAGEMENT INFORMATION SYSTEM  

The Medicaid Management Information System (MMIS) project is an effort 
to replace the existing MMIS, which was developed in the 1970s, with a new system 
that will enable the Department of Medical Assistance Services (DMAS) to better 
manage payments to Medicaid providers.  The new MMIS, when fully functional, 
will lower operating and maintenance costs, assist DMAS in reducing insurance 
fraud, produce automated fiscal management reports, and allow for increased elec-
tronic transfer of data.  In addition, the new MMIS will be compliant with Health 
Insurance Portability and Accountability Act (HIPAA) regulations, which is a re-
quirement for obtaining the maximum level of federal funding for State Medicaid 
payments after October 16, 2003. 

 
The current MMIS project was expected to be completed in December 1999 

at a cost of $22.5 million.  However, due to implementation delays and an expanded 
project scope, the expected completion date is now June 2003.  The total implemen-
tation cost is now estimated at $60.6 million, of which $13.8 million is the result of 
additional functionality for HIPAA-compliance.  The total cost overrun for the MMIS 
project, excluding costs associated with making the system HIPAA-compliant, is 
$24.4 million.  The federal government provides 90 percent of the funding for the 
project.  The initial lack of several elements critical to project success has slowed the 
project and contributed to substantial cost increases.  A summary of the project is 
provided in the exhibit on the following page.   

Narrative Chronology of the MMIS Project 

Procurement efforts for a new Medicaid Management Information System 
(MMIS) began at the Department of Medical Assistance Services in 1991.  The cur-
rent MMIS project is the second attempt by DMAS to implement the new system.  
The first effort was terminated after the vendor, Electronic Data Systems (EDS), 
was unable to develop a satisfactory system.  The current development effort in-
volves a contract with a single vendor, First Health Services, for both the design and 
implementation of the system.  The contract has been modified twice to increase 
payments to the vendor, add functionality to the system, and extend the project 
schedule. 

 
DMAS first began preparation for a new MMIS in March 1991.  The Health 

Care Finance Administration (HCFA) approved the department’s request for federal 
funding for the design and implementation of a replacement MMIS.  DMAS, with 
the assistance of the Department of Information Technology, issued a request for 
proposals (RFP) in December 1993 for the design, implementation, and operation of 
the replacement MMIS.  A contract was awarded to EDS in July 1994.   EDS was 
unable to develop an effective system, and the contract was terminated in April 
1997.  DMAS had paid EDS $1.5 million for development efforts, but the money was 
refunded upon termination of the contract. 

 
Following the termination of the contract with EDS, DMAS again requested 

and received approval for federal funding from HCFA to implement the MMIS under  
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Medicaid Management Information System 
Department Of Medical Assistance Services 

Projected Cost 

Actual Cost 

$22.5 million  

$60.6 million*  (estimate as of November 2002) 

Projected Timeframe 

Actual Timeframe 

Status 

April 1997 – December 1999  

April 1997 – June 2003 

Ongoing 

Purpose To develop a new CMS-certifiable/HIPAA-compliant Medicaid 
payment system with automated reporting and electronic trans-
fer of data. 

Rationale Needed to replace legacy system that has been in operation for 
nearly 30 years. 

Vendors and Products 
Used 

First Health Services. 

Problems/Successes Implementation delayed 3.5 years; price and project scope in-
creased.  

*   This figure includes $13.8 million for procurement of services to make the MMIS sys-
tem HIPAA-compliant, which was not part of the original project.  

Source:  JLARC staff analysis of agency project documentation. 

 
a new contract.  DMAS issued a new RFP, but only received two responses.  The low 
number of responses was due to the fact that only four companies were in the mar-
ketplace for the development of state MMIS systems, and one of these companies, 
EDS, had already failed to develop a system for DMAS.   Although both proposals 
received were technically equivalent, DMAS selected First Health Services (FHS) 
due to the lower cost of its proposal and the department’s belief that FHS had suc-
cessfully implemented an MMIS in Mississippi.   

 
DMAS awarded a contract to FHS in February 1998.  The agency agreed to 

pay a fixed-price amount of $15.5 million for implementation of the MMIS in De-
cember 1999 and an additional $45 million over five years for operation of the sys-
tem beginning in January 2000.  DMAS staff stated that FHS might have purposely 
underbid the design and implementation of the MMIS in order to secure the more 
lucrative operations component of the contract. 

 
The planned completion date for the MMIS was December 31, 1999, but 

this implementation date soon proved to be unrealistic.  In 1999, it was determined 
that the implementation date could not be met and efforts were diverted to make the 
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existing MMIS year 2000 compliant.  This further delayed progress with design and 
implementation of the new system. 

 
In February 2000, FHS made a unilateral decision to change the technical 

architecture of the system without prior notification to or the approval of DMAS.  
FHS abandoned its effort to modify the Mississippi baseline system for Virginia, as 
was delineated in their proposal, and began the construction of a new MMIS system 
based on a new database architecture, IBM’s DB2.  DMAS had explicitly stated in its 
RFP that the winning vendor would either enhance the existing Virginia MMIS or 
install a certified MMIS product from another state.  This was done to reduce the 
cost of development and minimize the risk of failure.  The result of this change to 
the technical architecture by FHS was that almost all of the programs needed to be 
rewritten, and the project was further delayed.   

 
Following disputes between FHS and DMAS over this change and the ex-

tent of work performed that was beyond the scope of the project, the contract was 
modified in April 2000.  Through the contract modification, DMAS agreed to pay 
FHS an additional $10 million to complete implementation of the system, including 
all changes considered beyond the scope of the original contract, and the implemen-
tation date was adjusted to June 2001.  Following the contract modification, both 
DMAS and FHS changed project managers. 

 
More system development delays occurred after the April 2000 contract 

modification, and these delays caused the scheduled implementation date to slip 
from June 2001 to early 2003.  Disputes continued between DMAS and FHS project 
management over the viability of the FHS project schedule and the extent of sys-
tems acceptance testing.  DMAS claimed the FHS implementation schedule was not 
possible given the current rate of development and systems testing progress.  FHS 
claimed that DMAS was needlessly delaying the project by being overly critical in its 
review of FHS systems testing, while DMAS claimed FHS was delivering a poor 
quality system that had been inadequately tested. 

 
Beginning in January 2002, development of the MMIS project began to pro-

gress more rapidly.  FHS replaced its project manager, and DMAS claims the new 
FHS project manager has been more effective and more responsive to the depart-
ment’s requests.  In March 2002, DMAS proposed a detailed implementation plan 
and critical path for deliverables that would fully implement the system in June 
2003, and FHS agreed to this schedule.  Shortly thereafter, DMAS and FHS agreed 
to a schedule change that would accommodate HIPAA-compliant development and 
testing and result in a June 2003 implementation date.  DMAS completed accep-
tance testing on the first set of subsystems in May 2002 and completed the second 
set in October 2002.  System development has proceeded according to the agreed-
upon critical path. 

 
The primary challenge now facing the system development effort is to make 

the MMIS compliant with the Health Insurance Portability and Accountability Act 
(HIPAA).  The Centers for Medicare and Medicaid Services, formerly HCFA, re-
quires that all states be HIPAA-compliant by October 16, 2003.  If Virginia’s MMIS 
is not HIPAA-compliant by that date, federal assistance of Medicaid payments will 
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be withheld until the MMIS is made HIPAA-compliant.  DMAS expects the MMIS to 
be HIPAA-compliant by June 2003, and has modified the contract with FHS to ac-
complish this. 

 
In June 2002, DMAS entered into contract modification negotiations with 

FHS to complete implementation of a HIPAA-compliant MMIS.  The modifications 
were agreed to in October 2002.  Under the agreement, DMAS agreed to pay FHS 
$11.3 million on a time and materials basis for work to make the new MMIS HIPAA-
compliant.  In addition, DMAS also agreed to pay FHS an estimated $1.5 million on 
a time and materials basis for changes to the new system that have been added to 
the existing system since development efforts began.  Finally, DMAS agreed to a 
$4.5 million lump sum payment demanded by FHS to enable the company to con-
tinue development efforts.  Thus, the total implementation costs paid to FHS will be 
approximately $43.3 million.  In addition to the amount paid to FHS, DMAS will 
have also spent more than $17 million on other MMIS project costs, the majority of 
which is for contractor support staff and internal staff time.  Nearly 90 percent of 
the project is federally funded. 

Absence of Critical Elements Has Led to Cost and Time Overruns 

Although changes to the project management and oversight structures ap-
pear to have produced significant recent progress in development of the Medicaid 
Management Information System (MMIS), an initial lack of several critical elements 
has led to substantial cost and time overruns with the project.  Poor identification of 
system requirements, unproven technical feasibility, poorly defined deliverables in 
the contract, and ineffective project oversight throughout much of the project have 
caused the project implementation to be delayed and the estimated price for the core 
MMIS to increase from $22.5 million to $46.8 million.  However, a project manage-
ment change in April 2000, strong end-user participation, and reliable funding ap-
pear to have improved progress toward implementation of the MMIS.  The exhibit 
on the next page summarizes the presence or absence of the key elements. 

 
Identification of System Requirements Was Inadequate.  One element 

that was absent from the MMIS project was an adequate identification of functional 
needs and system requirements, which adversely affected timely progress in devel-
opment of the MMIS.  DMAS professional staff were assigned to teams to create re-
quirements analysis documents (RADs) for their functional areas.  These RADs be-
came the basis for the system design and determination of contract deliverables.  
According to DMAS project management staff, the teams were not provided with 
adequate direction and monitoring.  As a result of the inadequate requirements 
definition process, the functional requirements for the system were not fully devel-
oped.  A significant amount of time was spent after project initiation on disputes be-
tween DMAS and First Health regarding what the contract deliverables should be 
and the extent of the project scope.  Poor requirements definition ultimately resulted 
in the contract modification of April 2000 and additional payments of $10 million to 
the vendor. 
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Presence of Elements that Contribute to Project Success 
Medicaid Management Information System 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements    ✗  

Proven Technical Feasibility   ✗  

Adequate Organizational and Business Process Analysis     

Adequate Vendor/Product Evaluation and Selection     

Strong Legal Contract   ✗  

Effective Project Management     

Involvement of End-Users ✔    

Effective Project Oversight and Control     

Reliable Funding ✔    

 
Technical Feasibility Was Unproven.  Another element that was absent 

from the project was proven technical feasibility.  The feasibility of successfully de-
veloping and implementing an integrated MMIS was unproven, as no other state 
had managed to implement a fully functional integrated MMIS within budget, and 
the previous attempt in Virginia was unsuccessful.  When DMAS chose First Health 
Services (FHS) to develop the MMIS for Virginia, it believed that FHS had success-
fully developed an MMIS for Mississippi.  However, it was later discovered that the 
Mississippi model had significant flaws, which DMAS apparently could have uncov-
ered through a more thorough evaluation.   

 
Virginia is now a pioneer for the MMIS being developed by FHS, and as a 

result may pay more for the system than states that will follow.  FHS has begun to 
capitalize on its efforts in Virginia in marketing to other states.  In fact, FHS has 
recently been awarded contracts to develop an MMIS system for the states ofNevada 
and Alaska.  These states will likely benefit from Virginia’s pioneering effort.  Given 
that Virginia already had a federally certified MMIS, it may have been prudent to 
continue maintaining the current MMIS and upgrading pieces of the system until a 
vendor had proven its ability to develop a fully functional state MMIS.  

 
Contract Deliverables Were Unclear; Not All Payments Are Tied to 

Deliverables.  Presence of a strong legal contract was another element absent from 
the MMIS project.  The absence of a strong legal contract has adversely affected the 
MMIS development and may have caused the additional expenditure of $15 million 
through contract modifications.  The content of the contract deliverables was not 
clearly specified in the original contract with FHS, which led to numerous disputes 
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concerning the scope of work being performed by FHS.  These disputes cost both par-
ties valuable time that could have been spent on system development and testing.  
As the implementation schedule slipped and FHS could no longer absorb the devel-
opment costs within the fixed-price contract, DMAS was under pressure to complete 
the project and agreed to pay FHS an additional $10 million to cover system re-
quirements that FHS claimed were beyond the scope of the RFP.  As the implemen-
tation schedule slipped more and disputes persisted, DMAS agreed in August 2002 
to provide FHS with an additional lump sum payment of $4.5 million to complete 
development of the MMIS. 

 
With the contract modifications, not all payments are tied to deliverables.  

Although the original $15.5 million fixed-price contract tied payments to the comple-
tion of specific tasks, subsequent modifications required DMAS to provide lump sum 
payments to FHS for continuing development efforts.  DMAS agreed to these modifi-
cations partly because it believed it could not afford to terminate its contract with 
FHS.  DMAS did not feel confident that CMS would approve another (the third) 
MMIS funding request and did not think its staff could support that third effort.  
Also, implementation of the Health Insurance Portability and Accountability Act 
(HIPAA) compliance as part of the MMIS will result in an additional $11.3 million 
payment to FHS, mostly in project startup and estimated time and materials costs.   

 
According to DMAS staff, the MMIS project was too complex to be designed 

and implemented under one fixed-price contract.  They now believe it would have 
been better to have entered into a time and materials contract for an analysis of the 
system requirements and system design, and then a fixed-price contract for imple-
mentation of the designed system.  This process may have avoided many of the con-
tract challenges and given both parties a better idea of the true implementation 
costs. 

 
End-User Participation Has Been Strong.  While several of the success 

elements were absent throughout much of the MMIS project, a few elements have 
been present throughout the project.  One element that has been present is involve-
ment of end-users.  DMAS staff have been involved in both planning and develop-
ment of the system.  End-users were involved in defining the system requirements 
that were used in the RFP.  In addition, DMAS business area experts led the various 
teams for the development of each of the subsystems that comprise the MMIS, such 
as the management and administrative reporting (MARS), surveillance and utiliza-
tion review (SURS), early periodic screening, diagnosis and treatment (EPSDT), 
claims, finance, and drug subsystems.  The team leaders work with contractor IT 
staff and the First Health staff to perform system acceptance testing and report pe-
riodically to the DMAS project manager.   

 
Project Funding From Federal Government Has Been Reliable.  The 

other element that has been present for the MMIS project is reliable funding.  
DMAS has received funding from the Centers for Medicare and Medicaid Services 
(CMS), which pays 90 percent of the systems development costs.  In order to receive 
CMS funding, DMAS must submit an Advanced Planning Document detailing the 
purpose and rationale for the funding.  CMS has never denied a request for funding 
from DMAS.  Because of the availability of federal funds and State matching re-
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quirement of only ten percent, DMAS and First Health have been able to continue 
their implementation efforts despite significant increases in development costs. 

 
Project Management Has Improved.  One element that has been par-

tially present is effective project management.  Project management by DMAS was 
ineffective during the early stages of system development, but has improved since 
2001.  During the early stages of system development, from February 1998 through 
2000, DMAS project management and FHS never agreed on a detailed project plan.  
As a result, FHS was able to repeatedly miss task deadlines, unilaterally change the 
technical architecture of the system platform, and continue the system development 
effort at a pace that caused numerous delays.  Although these incidents may have 
represented a breach in the contract, DMAS did not elect to terminate the agree-
ment or seek other available corrective action.  Because of these problems, the im-
plementation date has slipped from December 1999 to June 2001 and finally to June 
2003, and the price for implementation of the core MMIS components has increased 
from $22.5 million to $46.8 million.  Better contract administration by the project 
management team could have reduced delays and enabled implementation at a 
lower cost to the Commonwealth and federal government. 

 
Project management of the MMIS implementation appears to have im-

proved significantly in the last two years.  When the current project management 
team was assigned to the project, it raised concerns with First Health about sched-
ule slippages and noted the improbability of the June 2001 implementation target 
date.  The team developed a detailed implementation plan and critical path for suc-
cessful implementation, which was agreed to by First Health and led to common ac-
ceptance of the June 2003 MMIS implementation date.  In addition, the current pro-
ject management team has been diligent in documentation of problems with the 
vendor and addressing project issues as they arise.  

 
Project Oversight Has Been Ineffective But Has Improved.  Another 

element that was partially absent throughout much of the project was effective pro-
ject oversight.  From project initiation in February 1998, there was no internal over-
sight structure in place to address major decisions regarding time delays, increased 
costs, and project scope changes.  According to DMAS project management staff, the 
project management team did not receive adequate project oversight from leadership 
staff when the implementation schedule began to slip and disputes with FHS arose.  
DMAS leadership allowed FHS to deviate from the RFP by changing the technical 
architecture of the system, which considerably delayed the implementation date.  A 
more effective internal oversight structure might have been able to more effectively 
limit changes to the project scope and reduce some of the delays that have occurred.   

 
More recently, oversight has improved within DMAS, and the project now 

has external oversight as well.  Project oversight has improved through better com-
munication between the DMAS project manager and DMAS leadership, the use of an 
independent quality assurance consultant, and external secretarial oversight.  The 
deputy director at DMAS now meets weekly with the project management team and 
consults with the Department of Technology Planning to help ensure the project re-
mains on track for the remainder of the MMIS implementation.  Quality assurance 
is being provided by CACI, Inc. to help ensure the product will meet the depart-
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ment’s needs.  The secretarial oversight committee, chaired by the Secretary of 
Technology, has been briefed periodically on the project progress and development 
costs and has helped the project team identify risks.   
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SERVICE 2000 

The Service 2000 project undertaken by the Virginia Department of Motor 
Vehicles (DMV) was a $25.6 million infrastructure replacement project designed to 
upgrade and replace the IBM Series 1 operating system with a Unix based platform 
at DMV’s central office and all branches.  The project required the replacement of 
not only the operating systems at more than 75 customer service centers, but also 
the wide-area network connections between the branch offices, the central office, and 
the Department of Information Technology’s (DIT) data center.  Eight of the nine 
elements that are critical to project success were fully present and the ninth element 
was partially present.  The exhibit on the following page provides a summary of the 
project.   

Narrative Chronology of the Service 2000 Project 

The Service 2000 project required the complete overhaul of the DMV core 
customer service center system in order to improve the ability of the field offices to 
manage licensing and registration transactions.  Additionally, the project improved 
the ability of the DMV central office to track and report data from its central data-
base, and improved security of all data within the Department of Information Tech-
nology’s data center.   

 
DMV’s IT division first identified the need for replacement of the IBM Se-

ries 1 minicomputers that DMV relied upon for business operations at its customer 
service centers in the early 1990s.  Due to an aging technology infrastructure, and 
the discontinuation of technical support for the system by IBM, neither replacement 
hardware nor additional software had been made available for the Series 1 system 
since 1991.  Therefore, the IT division began to research available replacement op-
tions.  In the summer of 1994, a proof-of-concept project was conducted in order to 
assess the feasibility of re-writing the software for the applications currently based 
on the IBM platform to a Unix platform.  Following completion of this proof-of-
concept, it was determined that the software could effectively be re-written in a 
modern programming language to provide the desired functionality on the Unix op-
erating platform with minimal changes to the existing customer service applications. 

 
After the initial planning and successful proof-of-concept demonstration 

were completed, the project was officially initiated in early 1995.  In January, a full-
time project director was assigned from the IT division.  Several development teams 
and an executive steering committee were also established.  Five principal develop-
ment teams were established to direct the activities of various aspects of the project.  
These five teams included a project management team, a hardware replacement 
team, a network conversion team, an applications software team, and a user team.  
In addition, an executive steering committee comprised of the DMV Commissioner, 
finance director, field commissioners, and the chief information officer was estab-
lished.  The steering committee was responsible for authorizing changes that im-
pacted the project’s scope, schedule, or budget and addressing other major issues as 
they arose.  
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Service 2000 
Virginia Department of Motor Vehicles 

Projected Cost 

Actual Expenditure 

$20.7 million 

$25.6 million * 

Projected Timeframe 

Actual Timeframe 

Status 

March 1995 – March 1997 

March 1995 – July 1998 

Implemented 

Purpose To replace outdated computer equipment in all DMV customer 
service centers throughout the State with equipment, networks, 
applications, and organizational infrastructure adequate to 
support customer service center operations.   

Rationale To address identified deficiencies with the existing customer 
service center system, and reduce annual maintenance and 
support costs. 

Vendors and Products 
Used 

Amdahl Corporation. 

Problems/Successes Project was successfully completed. 

*  Does not include agency costs. 

Source:  JLARC staff analysis of agency project documentation.  

  
Substantive planning for the replacement project began in early 1995 with 

a comprehensive analysis of the existing DMV technology architecture and the de-
velopment of a capacity plan for the agency’s technology needs.  In April 1995, the 
project team prepared an initial systems architecture and project blueprint for the 
replacement of the IBM Series 1 operating system.  This document served as the ba-
sis for guiding the development and implementation of the entire project.  The DMV 
project team estimated that the replacement of the IBM Series 1 in all DMV cus-
tomer service centers would be completed by March 1997. 

 
The planning process included extensive involvement by DIT staff as well 

as training provided by IBM.  Moreover, following completion of the systems archi-
tecture analysis, an outside consultant was hired to provide independent verification 
and validation of the identified technology needs.  The consultant also established a 
network performance benchmark in order to develop a baseline for the desired re-
sponse time for the system under the new centralized computing approach.   

 
In the summer of 1995, an effort to develop a prototype Unix application 

was initiated, and in July 1995, the project team began full development of the pilot 
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demonstration project.  Because the entire replacement effort would require the re-
placement of not only the applications programming language but the entire operat-
ing system, the pilot demonstration effort was undertaken to train the project team 
in the skills and tools that would be required to facilitate project delivery.  This pilot 
development effort continued through the fall of 1995.   

 
Additionally, in the fall of 1995, the project team completed a formal cost-

benefit analysis that outlined the estimated project costs, quantified the desired 
benefits, and assessed the total cost of ownership for the systems replacement.  The 
cost-benefit analysis estimated the total cost of the replacement effort at approxi-
mately $21 million.  This analysis determined that there was the potential for sub-
stantial cost savings associated with replacing an operating system that would no 
longer be supported, and improving the overall stability and security of the State’s 
most extensive database.  As part of the cost-benefit analysis, DMV staff estimated 
that the project had the potential to save the department more than $4.3 million an-
nually in equipment and support costs. 

 
Detailed project planning activities continued through early 1996.  Because 

there were no other state DMV models identified during the initial planning phase, 
the business requirements were established by the executive steering committee af-
ter they were developed by the user groups and approved by the group’s project 
manager.  A business process analysis was conducted in order to determine the spe-
cific business processes that could be improved, altered, or impacted by the imple-
mentation of the system.  The business process review incorporated the business 
user group to identify areas for improved efficiency by field staff.   

 
The request for proposals (RFP) seeking a hardware and applications pro-

vider was issued in June 1996.  A number of responses to the initial RFP were re-
ceived, and three vendors were identified for additional presentations.  Through the 
fall of 1996, DMV conducted extensive evaluations of the two final vendors, and ne-
gotiations continued into early 1997.  Throughout this process, DMV followed a 
documented vendor selection process with clearly established selection criteria. 

 
In February 1997, DMV posted an official notice of intent to award a final 

contract to the Amdahl Corporation, and a formal contract with Amdahl was signed 
in March 1997.  The final contract was for an agreed upon fixed-price of $20.7 mil-
lion, with the final installation to all DMV customer service centers completed by 
April 1998.  All post-implementation training and technical assistance was sched-
uled to be completed by October of 1998.   

 
Development and system installation work, initially scheduled to begin in 

April of 1997, was rescheduled to July of that year.  This delay resulted from a re-
quest by the steering committee that a formal change control study be completed in 
order to identify processes for ensuring that customer service would not be substan-
tially impacted during the conversion activity.  Full systems development activities 
began in the summer of 1997, and the development team was responsible for provid-
ing demonstrations and testing opportunities to members of the user groups on an 
almost monthly basis.  Throughout this development effort, a joint applications de-
velopment approach was used to ensure that the existing functionality was being 
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provided on the new platform, and to identify areas in which efficiency improve-
ments could be made to the existing functionality.   

 
Given the technical complexity of replacing all operating systems at the 

DMV customer service centers, the project followed a phased implementation plan.  
Because of the delays in the initial development and implementation, the installa-
tion date for the first customer support center was delayed from September 1997 to 
January 1998.  Following the successful implementation of the operating system at 
the pilot customer service center, full product installation of the Service 2000 re-
placement hardware and software at all customer service centers began in March 
1998.  With the opening of several additional DMV customer service centers during 
project development, the cost of the project increased by $4.9 million to pay for addi-
tional hardware and cabling needs in these new centers.  Due to delays in the initial 
project planning and vendor selection processes, as well as the additional work re-
quired in the new service centers, final implementation of the project was completed 
in July 1998, more than 15 months beyond the original scheduled completion date.   

Presence of Critical Elements Contributed to Successful Project Delivery 

All but one of the elements that appear to contribute to successful project 
delivery were fully present in the development of Service 2000. The remainder of 
this section discusses some of the elements in detail, and the exhibit on the following 
page provides a summary of the presence or absence of each of the elements.   

 
Technical Feasibility Was Clearly Established.  One of the key 

strengths of the Service 2000 project was that the technical feasibility of the project 
was clearly established.  A comprehensive pilot project was undertaken prior to the 
release of the RFP.  Furthermore, DMV consulted DIT extensively regarding poten-
tial technical issues that might arise because the project involved upgrades to the 
DMV statewide wide-area network as well as connections to the Commonwealth 
Telecommunications Network.  A proof-of-concept demonstration was also conducted 
in order to determine if it was technically feasible to re-write the existing software to 
a Unix platform.  Finally, an outside consultant was retained to review and evaluate 
both the project plan and the systems architecture documents in order to assess the 
overall technical feasibility of the project. 

 
Project Had a Strong Legal Contract.  The contract with the Amdahl 

Corporation was another strength of the Service 2000 project.  The payment struc-
ture established within the contract clearly tied payments to deliverables by estab-
lishing milestone payment dates.  In several instances, DMV withheld payment un-
til the contractual obligations of the vendor were satisfied.  Furthermore, the 
payment structure enabled DMV to manage development progress by establishing 
target dates for the completion of each milestone. 

 
The technical specifications established within both the RFP and contract 

documents allowed DMV to successfully manage not only the vendor’s performance 
in developing the application, but the performance of the product as well.  For  
 
 



Page A-76                                                                                                                                      Appendix A 

Presence of Elements that Contribute to Project Success 
Service 2000 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements  ✔    

Proven Technical Feasibility ✔    

Organizational and Business Process Analysis    

Adequate Vendor/Product Evaluation and Selection ✔    

Strong Legal Contract  ✔    

Effective Project Management ✔    

Involvement of End-Users ✔    

Effective Project Oversight and Control ✔    

Reliable Funding  ✔    

 
example, the specifications clearly established the minimum delivery time for data 
exchange between the central server and field offices.  Furthermore, the contract es-
tablished clearly defined service levels that enabled DMV to monitor the system for 
operational performance.  The agreed upon service levels and system performance 
requirements included in the contract allowed DMV to ensure a guaranteed level of 
system operability and stability, while at the same time providing a mechanism for 
DMV to withhold payment to the vendor if the system did not perform as required.  

 
Effective Project Management Contributed to Project Success.  The 

presence of a strong project management structure contributed to the success of the 
Service 2000 project by establishing clearly defined roles and responsibilities for the 
planning, development, and acquisition of all hardware, software, and services.  The 
project management team consisted of the project director and separate project 
managers for each of the development teams.  The project management team was 
responsible for planning, organizing, directing, and controlling all project develop-
ment to ensure that the project was completed on time and delivered the expected 
services.  The project director, as part of the executive project management team, 
was responsible for the coordination and oversight of three development teams, and 
was also responsible for reporting the project status to the executive oversight com-
mittee. 

 
Additionally, the development managers assigned to the functional devel-

opment teams were critical to the success of the project, because these managers 
were representative of the key business units affected by the project.  The technical 
manager was from the IT division and was responsible for the network design and 
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hardware acquisition.  The business manager was a representative of the customer 
service unit and was responsible for the identification of the business needs, as well 
as oversight of the implementation and user acceptance and training.  Finally, the 
application manager was responsible for the design of software as well as managing 
the interface between the service centers, the central DMV office, and DIT.  Each of 
the managers was responsible for the oversight of their respective project teams.  
While the project managers did not receive specific project management certifica-
tion, these employees did receive training for specific skills that would be needed 
and received extensive on-the-job project management training during the project.   

 
Another key to the success of the project was the use of the technical man-

ager as contract administrator to ensure that the physical inventory acquired under 
the contract was actually provided to DMV.  Because this was a highly technical pro-
ject, the technical project manager had responsibility for ensuring that the system 
was designed and delivered properly.  Due to the technical specifications of the con-
tract document, effective contract administration was critical for ensuring the suc-
cess of the project.    

 
Extensive Participation of End-Users Facilitated Successful Devel-

opment.  Extensive participation by end-users was also important to the success of 
the Service 2000 project.  Because the project was a replacement of the existing cus-
tomer service system, DMV field office staff were identified as key stakeholders from 
the outset of the project and were utilized in the planning, design, implementation, 
testing, and training of the system.  Prior to the release of the RFP, the end-users 
directed the development of the technical and functional specifications.  User groups, 
consisting of DMV field staff from across the State, were established to develop the 
functional requirements for the RFP, and the user project manager was responsible 
for approving the final functional requirements.   

 
In addition, the end-users were extensively involved in the design and test-

ing of the applications on a monthly basis.  The extensive use of end-users in the ap-
plications development allowed the programmers to more easily migrate the existing 
functionality to the new system and also identify areas in which business processes 
could be improved.  The user groups also served as the initial field trainers because 
of their proficiency with the system.  

 
Effective Ongoing Project Oversight.  Critical to the success of the Ser-

vice 2000  project was a clearly defined ongoing project oversight body consisting of 
key DMV executives with the authority to approve changes to the project’s scope and 
resources.  While the project director had overall responsibility for the day-to-day 
oversight of the development teams and the contractor, the executive steering com-
mittee was responsible for making critical decisions to advance the project through-
out its development stages.  Executive steering committee meetings were held at 
least monthly for the project director to provide updates and request guidance on 
issues affecting project funding or agency business processes. 
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STANDARDS OF LEARNING TECHNOLOGY INITIATIVE 

The Standards of Learning (SOL) Technology Initiative is providing fund-
ing to school divisions for the provision of computer hardware and the development 
of online high school SOL tests.  The project was proposed by the previous Governor 
and was approved by the 2000 Virginia General Assembly.  According to DOE, the 
project will be considered a success when the following benchmarks have been met: 

 
• All high schools are capable of administering SOL assessment examinations via 

online technology; 
• All high schools have access to high-speed, high-bandwidth capabilities for the 

use of instructional and remedial software applications;  
• All high schools have Internet-ready local area network capability; and 
• All high schools attain a minimum ratio of 5 students to every Internet-capable 

computer.  

The SOL project appears to be successful at this point, and DOE expects 
that most high schools will be capable of administering on-line SOL tests by the 
Spring of 2004.  The success of this project appears to derive from a thorough vendor 
selection process, high involvement of end-users, effective project management, and 
access to sufficient funding.  However, DOE needs to improve school division over-
sight and provide an independent review of the software product.  An exhibit on the 
next page provides a project summary.  

Narrative Chronology of the SOL Project 

The SOL project was first proposed in September 1999 in response to school 
division interest in online testing.  School divisions were particularly interested in 
reducing the four week turnaround time for test scoring and reporting, which was 
deemed unacceptably long.  Furthermore, it was anticipated that online testing 
would increase test security and reduce the logistical burden of handling paper tests 
and answer sheets.  Some aspects of the SOL project are a continuation of earlier 
State goals.  The State has provided funding for educational technology in school di-
visions since 1988, and the specific goal of a 5 to 1 ratio of pupils to computers has 
been in place since 1996.   

 
An initial project scope was developed by DPB staff, and the 2000 Appro-

priation Act provided a total of $6,271,362 from general funds for the administrative 
costs of the project in FY 2001 and FY 2002.  These costs include expenditures for 
items such as a request for proposal (RFP), consulting services, training, admini-
stration, and the publication of architectural guidelines.  A portion of these funds 
were used to hire a consultant to serve as project manager until DOE staff could as-
sume that role.  The consultant assisted DOE staff in the preparation of a detailed 
project plan, which was published in August 2000.  An additional $6,423,263 was 
identified from general funds for the administrative costs of the project in FY 2003 
and FY 2004.  However, the 2002 Appropriations Act deferred the FY 2003 funds 
until the second year to grant DOE an additional year to anticipate and correct any 
issues involved with going on-line.   
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SOL Technology Initiative 
Department of Education 

Projected Cost 

Actual Cost 
(as of Sept. 2002) 

$256 million plus approximately $147 million in undocumented 
local and federal funding.  

$183 million plus approximately $134 million in undocumented 
local and federal funding. 

Projected Timeframe 

Actual Timeframe 

Status 

September 1999 – April 2003 

September 1999 – April 2004 

Under Development 

Purpose To provide Internet-capable technology to high schools and to 
create a statewide Standards of Learning test delivery system. 

Rationale Initiated in response to Executive Orders 51 and 65, as well as 
the 2000 Appropriations Act. 

Vendors and Products 
Used 

NCS Pearson provides the testing software. 

Problems/Successes System is under development, and some school divisions have 
begun to provide limited testing.  

Source: JLARC staff analysis of agency project documentation. 

 
The 2000 Appropriation Act also authorized the Virginia Public School Au-

thority (VPSA) to issue approximately $115 million in bonds in FY 2001 and FY 
2002 for distribution to school divisions as grants to reimburse expenditures on 
qualifying hardware purchases.  The budget for this project may not exceed the 
amount approved by the General Assembly, which appropriates funds from the State 
Literary Fund to pay debt service on the VPSA bonds.  In FY 2003 and FY 2004, it is 
anticipated that a total of $117 million in VPSA bond proceeds will be available for 
grants to school divisions.   

 
The VPSA bond funding for divisions is based upon a $26,000 per year allo-

cation for each school in a school division, regardless of grade level, and a $50,000 
payment each year for division-wide expenditures.  Funds are received by the school 
divisions after the local board of education has adopted a resolution and has re-
quested reimbursement for qualifying expenditures.  Localities are also required to 
provide matching funds equal to 20 percent of the grant amount.   

 
In addition to the administrative funds and VPSA bond proceeds, approxi-

mately $15 million in State funds, referred to as the Technology Support Payments, 
will be made available to school divisions during fiscal years 2002 through 2004 to 
offset the cost of hiring technology personnel.  Finally, DOE staff anticipate that ap-
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proximately $100 million in federal E-Rate funding will be available to school divi-
sions in fiscal years 2001 through 2004, which will be primarily  used to pay for tele-
communications costs.   

 
In combination, the total expenditure on the SOL project is projected to be 

approximately $403 million during fiscal years 2001 – 2004.  This figure includes 
$9,259,899 in administrative costs, $232 million in VPSA bond proceeds, 
$46,400,000 in local matching funds, $15 million in Technology Support Payments, 
and $100 million in federal funds.  DOE staff anticipate that an equivalent funding 
stream will be necessary indefinitely in order to extend the initiative to middle and 
elementary schools, as well as maintain the current information systems at the high 
schools. 

 
In August 2000, DOE invited school divisions to participate as pilot sites for 

a demonstration of online SOL testing.  A total of 57 school divisions responded and 
agreed to provide staff and student participants, as well as any other necessary sup-
port.  In order to ensure that the demonstration sites were representative, DOE 
rated the participating school divisions according to a number of different factors.  
For example, a broad geographic representation was desired, as were a variety of 
schools that had differing student population sizes and technical capacity.  In De-
cember 2000 DOE selected nine high schools to serve as demonstration sites.   

 
In October 2000, DOE issued an RFP for a “turnkey” solution for online 

SOL testing.  A total of eleven proposals were submitted, and DOE formed an 
evaluation committee whose members reviewed all proposals independently and 
then convened to reach a final decision.  In December 2000, DOE awarded a contract 
to three vendors recommended by the evaluation committee.  After their selection, 
the three vendors developed their online versions of the SOL tests, and also worked 
with DOE and school division staff to complete site evaluations and install any addi-
tional equipment or needed upgrades.  Funds provided by the 2000 Appropriation 
Act helped to defray the cost of administering the demonstrations. 

 
The three software demonstrations were evaluated by the teachers and 

administrators involved in the demonstrations, who were asked to complete an 
evaluation form that addressed the specific criteria of the original RFP.  Students 
were also provided with the opportunity to submit comments.  In addition to the 
evaluations completed by demonstration site participants, DOE retained an inde-
pendent consulting firm to provide a detailed technical review of the proposed soft-
ware.   

 
A significant product of the demonstration phase was the publication of a 

set of minimum technical specifications by DOE staff in collaboration with the ven-
dors’ technical staffs and an independent technical consultant.  The Architectural 
Guidelines for High School Readiness document was published on DOE’s website in 
July 2001, and it specifies minimum technical requirements and best practices in 
five areas:  planning, infrastructure, computers, networks, and network servers.  
The technical information provided includes the type of desktop computers required 
and the amount of network bandwidth needed.  Detailed network specifications were 
also provided, including a required telecommunication protocol and the type of net-
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work cable.  Additionally, these guidelines could be used by school divisions in con-
junction with the results of a DOE survey of each division’s existing technology in-
frastructure.  In combination, the survey results and the guidelines enabled DOE, 
the vendor, and the divisions to determine the technology gap that existed at each 
individual school, and then identify what steps had to be taken to address this gap. 

 
Although DOE staff are responsible for ensuring that the software vendor 

provides the test materials, the actual work necessary to install, configure, and test 
desktop and network hardware and software is conducted at the division level, ei-
ther with school division resources or contracts with vendors.  The SOL project re-
quires that school divisions be capable of administering online tests by Spring 2004.   

 
To assist school divisions, DOE created a phased development approach 

consisting of a three-stage certification process.  Once a stage is completed, school 
divisions may request VPSA funds for expenditures made in middle schools, but 
school divisions are responsible for ensuring that sufficient funding is still provided 
for high school needs.  Stage 1 is a self-certification checklist that measures school 
division progress toward the attainment of the minimum standards in the architec-
tural guidelines.  As of August 1, 2002, 100 of 132 school divisions have achieved 
Stage 1 certification.   

 
Stage 2 certification requires school divisions to submit planning docu-

ments to DOE that specify the maximum number of computers to be used for online 
testing, the total number of tests that will be administered, and the number of 
scheduled administrations per day.  School divisions must also test the capacity of 
their local networks, which can be accomplished by using load test software devel-
oped by the testing vendor.  As of August 1, 2002, 20 of 132 school divisions have 
completed Stage 2 certification.  Stage 3 certification is a 96-hour checklist that 
school divisions will complete not more than 96 hours before the start of online test-
ing.   

 
In the Spring of 2002, approximately 8,732 online tests in five subject areas 

were administered in a total of 21 school divisions.  Three of these subjects, Algebra 
I, English: Reading/Literature and Research, and Earth Science, were conducted in 
a live, scored administration.  DOE surveyed school divisions in May 2002 to ask if 
they were willing to participate in online testing in Summer 2002, Fall 2002, or 
Spring 2003.  Of 132 school divisions, 107 responded to the survey.  Of the respond-
ing school divisions, 19 wanted to participate in online testing in Summer 2002, 48 
wished to participate in Fall 2002, and 69 were interested in participating in Spring 
2003.  As of August 1, 2002, 32 school divisions, or 24 percent, have participated in 
online testing to some degree.    

 
The project timeline, as revised by the 2002 General Assembly, indicates 

that all high schools will be capable of conducting online testing by the Spring of 
2004.  In accordance with language from the Appropriation Act, DOE staff indicate 
that project success will be measured by the number of school divisions that are ca-
pable of testing, not by the number that actually conduct testing.  Moreover, DOE 
staff anticipate that an unknown percentage of school divisions will not meet the 
Spring 2004 deadline.     
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The project plan anticipates that upon completion of the project, a compre-

hensive review and evaluation will be conducted to assess how well the implementa-
tion plan was executed.  The project management team will compare completed ob-
jectives with those listed in the project plan and document the advantages or 
disadvantages of certain tasks, procedures, and plans.  The intent of this process is 
to create a “Lessons Learned” document that can be used as a reference when plan-
ning another technology initiative. 

Presence of Key Elements Has Contributed to Apparent Project Success 

In many ways, the SOL Project exemplifies the presence of those key ele-
ments that contribute to project success.  The project is a pioneering effort to insti-
tute an electronic high-stakes testing system, though this does not appear to have 
weakened the project thus far.  The only weakness presently exhibited is in project 
oversight, because DOE staff have not instituted independent oversight in the form 
of Independent Verification and Validation (IV&V) for either DOE staff activities or 
vendor performance.  In addition, DOE staff report that they have limited ability to 
independently assess the progress made by school divisions.  An exhibit on the next 
page summarizes the presence or absence of the key elements. 

 
Vendor and Product Evaluation and Selection Was Thorough.  

DOE’s process for evaluating vendors and their products was exemplary.  DOE and 
consulting staff prepared an RFP that requested vendors provide demonstrations of 
their proffered solutions.  A total of eleven proposals were received, and three ven-
dors were selected to provide demonstrations.  Using funds provided in the Appro-
priation Act, nine demonstration sites were prepared across Virginia, which were 
designed to represent combinations of school demographics, geographic location, and 
school division technological expertise.  At the conclusion of the demonstrations, in-
put from school divisions was requested, and these scores were reviewed by a DOE 
team.  Finally, DOE retained a consulting firm, which tested each vendor’s software 
on both PC and Macintosh computers, and a network engineer provided feedback on 
the connectivity and transmission methods of each solution.   

 
Strong Involvement of End-Users.  The involvement of end-users in this 

project has been strong.  Local administrators, teachers, and students were all given 
an opportunity to provide input on the proposed software alternatives.  The project 
was initiated in part because of school division requests for an electronic testing sys-
tem, and a goal of the project is to ensure compatibility with school division student 
information systems.  In practice, the project is largely run by the end-users, be-
cause school divisions are responsible for developing local testing capability.   

 
DOE Staff Have Exercised Effective Project Management.  DOE staff 

have developed an effective project management methodology that follows estab-
lished systems development best practices, and staff also have provided project 
management training to school divisions.  The DOE project management team con-
sists of a business or functional representative and a technical representative, who 
communicate regularly with their counterparts at the software vendor.  A  
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Presence of Elements that Contribute to Project Success 
SOL Technology Initiative 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements    

Proven Technical Feasibility   ✗  

Organizational and Business Process Analysis   N/A  

Adequate Vendor/Product Evaluation and Selection  ✔    

Strong Legal Contract  ✔    

Effective Project Management ✔    

Involvement of End-Users ✔    

Effective Project Oversight and Control    

Reliable Funding ✔    

  
modular development approach was established by the project management team 
which consists of five phases and follows the model established by the Project Man-
agement Institute.  Project plan and charter documents are used, and the project 
management team is authorized to approve minor changes to the project plan.  Ma-
jor changes must be approved by the Executive Steering Committee (ESC).   

 
Funding Has Been Reliable.  Funding for the project has been reliable 

and adequate, but project success requires that this continue.  Initial proposals for 
the project estimated that $16.5 million in general funds would be needed, with an 
additional $128 million in nongeneral funds from the Literary Fund.  Funding is 
currently provided by means of bonded indebtedness, and between $50 and $60 mil-
lion is distributed to school divisions each year in a continuation of intermittent 
VPSA bond issuances for school division technology that began in 1989.  These funds 
are used primarily for hardware purchases, and must be accompanied with a 20 per-
cent local match.  School divisions are encouraged to apply for federal E-rate fund-
ing, which primarily provides discounted Internet service as determined by a needs-
based formula.   

 
Project Oversight and Control Structure Needs Improvement.  The 

only element absent from this project is an effective oversight structure for vendor 
and school division activities.  There is oversight of DOE staff at the State level, but 
without the ability to independently assess school division progress or vendor per-
formance this oversight is limited.  At the State level, monthly updates are provided 
to DTP, a process which predates the inception of DTP’s “Dashboard” status report 
process.  DOE also established an Executive Steering Committee (ESC) which meets 
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regularly.  The ESC is the main decision-making body that evaluates and approves 
recommendations by advisory and work groups assigned to the project.   

 
However, DOE staff must rely upon school division staff, and the certifica-

tions submitted by local superintendents, to ensure that the project is proceeding as 
planned.  DOE staff state that they do not have the ability to withhold funds from 
school divisions, or to independently assess their progress.  Moreover, school divi-
sions have not been submitting monthly project management reports as required by 
DOE.  As a result, the agency has limited knowledge of – or authority over – project 
activities at the local level.    

 
The inability to directly assess school division progress is especially prob-

lematic in the SOL project, because it consists in large part of 132 independent pro-
jects at the local level.  DOE states that the school divisions have complete auton-
omy, and that this limits the agency’s ability to oversee local activities.  However, 
the Appropriation Act states that DOE “shall be responsible for the project man-
agement of this program”, and as a result, DOE should address the need to inde-
pendently assess school division progress.  In the absence of this assessment capabil-
ity, the first opportunity available to DOE to directly determine the overall progress 
of the project will be when students actually take their tests in the Spring of 2004.   

 
A further weakness is the lack of Independent Verification and Validation 

(IV&V).  During the vendor evaluation phase, IV&V was present in the form of an 
independent review of the demonstration projects, but has not been present since 
that time.  DOE considered contracting with an outside consultant for IV&V after 
the vendor was chosen, and obtained an estimated cost of $30,000 to meet with an 
IV&V vendor twice a year.  However, it did not pursue IV&V because it was not 
given any funding for this purpose.  Moreover, although DOE staff have provided 
some quality assurance (QA) through a review of the network test software provided 
by the vendor, no independent party has reviewed or tested this software.  
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TAX PARTNERSHIP PROJECT 

The Tax Partnership project is a major information technology project be-
tween the Department of Taxation (Tax) and American Management Systems 
(AMS).  The new system developed through the partnership will replace the existing 
State Tax Accounting and Reporting System (STARS), which is the primary hard-
ware and software supporting the State’s tax revenue accounting system.  In addi-
tion, the project includes the implementation of software and hardware to improve 
tax filing, processing, collecting, auditing, and customer service.  The project is 
scheduled to be completed by July 2004 and has an estimated total cost of $214 mil-
lion. The project has met many of its goals thus far and appears to be on track to 
meeting its remaining ones.  However, the ultimate success of the project cannot be 
assessed until the new Advantage Revenue System is implemented over the next 
year.  Most of the elements identified in this study as critical to the success of major 
IT projects have been present for the Partnership Project.  The exhibit on the follow-
ing page summarizes the project.     

Narrative Chronology of the Tax Partnership Project 

In 1993 the Joint Legislative Audit and Review Commission recommended 
that Tax replace its existing STARS system, because STARS was becoming obsolete.  
The same year, Andersen Consulting was retained to develop a strategic plan for the 
department.  Andersen interviewed more than 100 Tax employees to gather input on 
ways to improve the business processes at the department.    

 
The decision was subsequently made to proceed with the development of a 

system, but Tax was unable to secure funding for the project through general fund 
appropriations. Therefore, Tax began to explore other funding options. Through its 
research, the department discovered that the state of California was pioneering a 
new funding mechanism with AMS, referred to as benefits funding. With the bene-
fits funding arrangement in California, AMS provided the hardware, software, and 
consulting services to improve collections performance and aid in compliance. The 
additional revenue generated from these improved processes was then used to fund 
the project without the need for an appropriation.    

 
Tax sought and received legislative authority in 1996 to enter into a public-

private partnership using a benefits funding model to pay for the project. The stat-
ute providing the authorization also required the establishment of an external over-
sight group consisting of the director of the Department of Planning and Budget, the 
State Internal Auditor, the State Comptroller, one representative appointed by the 
President pro tempore of the Senate, and one representative appointed by the 
Speaker of the House of Delegates.  The external oversight group was established to 
review and approve the contract terms relating to the measurement of revenue at-
tributable to the new program.       

 
After receiving authority to proceed from the General Assembly, Tax began 

work on the request for proposals (RFP).  An invitation to bid on the project was sent  
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Tax Partnership Project 
Department of Taxation 

 
Initial Projected Cost  
 
Final Projected Cost 

 
$35 to $40 million*  (“estimated procurement cost”) 
 
$214 million ** (estimated total cost as of November 2002)  
 

Projected Timeframe 

Actual Timeframe 

Status 

July 1996 – June 2003 (as of execution of contract with AMS)  

July 1996 – June 2004 (As of November 2002)   

Ongoing   

Purpose To replace core revenue accounting system and provide other 
applications to assist Tax in performing its mission.        

Rationale Need to replace obsolete revenue accounting system and take 
advantage of software development that will improve service. 

Vendors and Products 
Used 

American Management Systems. 

*  The 1993 estimated procurement cost was based on the anticipated vendor cost to re-
place STARS software using a general fund appropriation and did not include train-
ing/change management services, hardware/third-party software, Tax’s payroll costs, 
and systems outside of STARS such as imaging, lifeworks, collections, audit, customer 
relationship management, and Internet-based customer services.   

** November 2002 estimate includes cost to replace STARS as well as a number of other  
technology-based systems and Tax’s payroll costs for employees assigned to the pro-
ject.  

Source:  JLARC staff analysis of agency project documentation. 

 
to 1,000 prospective vendors in July 1996.  The department qualified 15 vendors as 
potential partners.  An RFP was published in October, but by November only two 
vendors had submitted responses to the invitation to participate – Andersen and 
AMS.  Both vendors were invited to spend time on-site at Tax between November 
1996 and January 1997 to evaluate the department and its processes and operations 
before submitting draft proposals. Tax reviewed the draft proposals from each ven-
dor and provided feedback.  Both vendors were then invited to submit final propos-
als.  The proposals were evaluated, and each vendor was invited to provide an on-
site presentation of its proposal.  Then in September 1997, Tax selected AMS for fur-
ther negotiation.  Tax negotiated with AMS through June 1998 and signed a con-
tract with the company in July.    

 
The original contract was for $123 million plus interest and was to extend 

over five years, with a completion date of July 2003.  The contract called for AMS to 
develop multiple projects, which included imaging, electronic filing, and replacement 
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of the core tax accounting system.  The contract expressly assigned specific respon-
sibilities to AMS and to Tax for each major project initiative.  The project was to be 
funded from additional revenue gained by the implementation of certain projects, 
referred to as “fast track” projects.  Under the terms of the contract, 90 percent of 
the funds gained from new revenue generating projects would be used to pay AMS 
invoices as they were submitted.  The remaining 10 percent would be paid to Tax for 
use as needed. 

 
During the first year of the project, AMS implemented a series of fast track 

initiatives to begin the generation of revenue needed to fund the project.  In Septem-
ber 1998, AMS implemented new discovery audit tools designed to match its tax-
payer database with other government and private databases. The purpose of this 
was to discover individuals and businesses operating in Virginia who were not regis-
tered or not paying appropriate taxes.  In October 1998, AMS installed the STRATA 
Risk Management System to prioritize delinquent accounts based on the potential 
for collection.  This software organizes current tax receivables into risk categories 
designed to help collectors determine which accounts and associated collections 
strategies would produce the best return.  Early activities also included other initia-
tives to improve auditing.  In June 1999, the partnership replaced laptops used by 
field auditors with new state-of-the-art laptops that increased their efficiency.  In 
addition, new audit selection models were developed that were designed to improve 
the candidates picked for field audits.  Another fast track initiative was the imple-
mentation of data matching tools developed by AMS to identify lien sources for ac-
counts that were previously written off by Tax.  

 
During the first year of the project, Tax also retained TRW to conduct inde-

pendent verification and validation of the project. TRW is paid by Tax to independ-
ently evaluate the project on a regular basis. TRW evaluates the progress of various 
aspects of the project, including progress with the design, testing, and data conver-
sion.  Through its review process, TRW also identifies potential risks to the project 
and makes recommendations to address them. 

 
In the second year of the project, Tax focused on the agency-wide blueprint, 

the redesign of Tax’s website, and the individual income tax Telefile pilot.  The ma-
jor initiative in the second year of the project was the blueprint development.  The 
blueprint project, which lasted nine months, studied existing operations and identi-
fied opportunities for improving the way Tax performs its work. The purpose of the 
blueprint was to identify new and reengineered business processes and recommend 
strategic initiatives, including state-of-the-art technology initiatives.  Additionally, a 
newly designed web page was rolled out, and a pilot consisting of 17 localities was 
conducted which allowed taxpayers to file short forms by telephone.     

 
In the third year of the project (FY 2001), several additional initiatives 

were undertaken.  The first two phases of the imaging system were developed and 
installed during the third year.  This allowed Tax to electronically image 1999 and 
2000 tax returns as well as business registration forms.  The individual income tax 
return and instructions were also redesigned.  Additionally, a new data entry system 
was installed that is capable of handling any tax form in use by the department.  
Telefile was expanded to the entire State for filing the short form.  Internet applica-
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tions were developed that allowed businesses and individuals to file year 2000 taxes 
over the Internet, and businesses to register over the Internet.  The business filing 
and registration Internet functionality were integrated with the Virginia Employ-
ment Commission, and a tax policy library was made available over the Internet. 
Finally, phase I of customer relationship management was rolled out, which pro-
vided a series of tools to customer service representatives to provide better access to 
all information about customers.    

 
In the fourth year of the project (FY 2002), several additional initiatives 

were completed. The tax remittance process was replaced with new equipment and a 
reengineered workflow, and imaging was implemented for corporate income tax re-
turns.  Also, the new automated collections system was installed for both the delin-
quent collections unit and the court debt collections operation.  In addition, a new 
version of the customer relationship management was implemented, which provided 
additional functionality to record and manage the workflows regarding e-mails and 
phone calls coming into the customer service unit.      

 
Simultaneous with the development of these initiatives, AMS and Tax were 

developing the design of the Advantage Revenue System to replace STARS.  The de-
sign work on this system began in year two of the contract and was scheduled to be 
completed in July 2003 as the final phase of the project.             

 
However, in 2001 the contract was renegotiated.  The contract amount was 

increased by $30.3 million from $122.9 to $153.2 million.  In addition, Tax and AMS 
negotiated a one-year delay in the completion of the project from July 2003 to July 
2004. The amount of the contract was increased due to Tax’s decision to exercise ad-
ditional contract options. These included replacement of Tax’s collection system, ac-
quisition of additional Internet tools, movement of the new integrated revenue man-
agement system from a mainframe to an enterprise server platform, and the 
provision of an auditor’s tool kit.  The increased contract amount was also to com-
pensate AMS for costs resulting from delays caused by the collapse of the ceiling at 
the Department of Taxation.  However, the additional cost was partially offset by 
lower than expected interest payments to AMS because of better than projected in-
come from the fast track initiatives.  The one-year time extension was for time lost 
as a result of several factors that included the ceiling collapse, the exercise by Tax of 
the additional contract options, more time required to complete the general system 
design, delays in the formation of work teams, and delays in document reviews and 
approvals. 

 
While there have been some delays in recent months in the completion of 

certain tasks, the Advantage Revenue System still appears to be on schedule for fi-
nal implementation in October of 2003.  Testing of the Advantage Revenue System 
is scheduled to be completed by January of 2003, and integration testing of the sys-
tem is scheduled to be completed by end of January of 2003.  User acceptance testing 
is scheduled to take place during the spring of 2003.  

 
Revenue generated from the early initiatives has been sufficient to pay for 

the costs incurred to date. In fact, revenues have exceeded projections by $22 mil-
lion.  As a result, Tax projects that the interest costs required to be paid to AMS will 
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be $2.7 million instead of the $17.5 million that was projected.  The current pro-
jected date to fully pay the contract is June of 2004.        

Presence of Key Elements Has Contributed to Apparent Project Success  

Most of the key elements that contribute to project success have been  pre-
sent in the Tax Partnership Project.  Several of the strongest elements included the 
vendor and product evaluation and selection, project management, the involvement 
of end-users, and effective project oversight and control.  The exhibit on the follow-
ing page summarizes the presence or absence of the key elements for success.  

 
Vendor and Product Evaluation and Selection Process Was Strong.  

One of the strengths of this project appears to have been the time and effort taken to 
select the vendor for the project.  Each of the prospective vendors were brought on-
site for a period of three months prior to the submission of proposals.  Draft propos-
als were submitted by the vendors.  Tax reviewed them and provided feedback.   The 
vendors then submitted final proposals that were evaluated and scored.  In addition, 
each vendor spent three days conducting walkthroughs of their proposals.  Tax also 
submitted questions to both vendors based on their proposals and received written 
responses.     

 
Tax also devoted substantial resources to researching the vendors. As part 

of this research process, Tax sent multiple teams to two California agencies that had 
implemented AMS tax systems, as well as to the Kansas Department of Revenue. 
The purposes of these visits were to observe the operation of AMS systems first-hand 
and to discuss the quality and performance of AMS.     

 
Effective Project Management.  One of the strongest elements of this 

project has been effective project management.  A strong management structure was 
established in which there are group leaders and project teams.  Project teams have 
focused on single projects and are led by team leaders.  Team leaders report to a 
group leader who has responsibility for several project teams.  The group leaders re-
port to one of two project managers.  The team and group leaders meet weekly to re-
solve issues that arise.  

 
In addition to this management structure in place, there was a strong pro-

ject management team. The project has both business and technical project manag-
ers who are Department of Taxation employees.  The two project managers are as-
signed to the project full-time and have a strong background in systems 
development.  The business project manager, for example, had spent 16 years at the 
Department of Taxation working both in the IT division and as director of a business 
unit within Tax when he was appointed as the business project manager.  As an IT 
professional at Tax he was one of the initial project managers for the STARS system, 
which was developed in the mid-1980s and is being replaced by the Advantage 
Revenue System.     

 
Other strong elements of project management include a consistent project 

management methodology and formal change control process.  The project 
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Presence of Elements that Contribute to Project Success 
 Tax Partnership Project 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements ✔    

Proven Technical Feasibility    

Adequate Organization and Business Process Analysis ✔    

Adequate Vendor/Product Evaluation and Selection  ✔    

Strong Legal Contract  ✔    

Effective Project Management ✔    

Involvement of End-Users ✔    

Effective Project Oversight and Control ✔    

Reliable Funding ✔    

 
management methodology being used is one developed by AMS that is not based on 
critical paths but instead on key triggers and dependencies.  The project also has a 
change control board that must approve all technical changes before they can be im-
plemented.         

 
Involvement of End-Users.  Another major strength of this project has 

been the involvement of the end-users in the process.  Prior to the initiation of the 
RFP, a consultant was hired to conduct strategic planning for the agency.  During 
that process more than 100 Tax employees were interviewed regarding issues facing 
Tax and possible solutions.  Then, during the RFP process for this project, employees 
were given access to the vendors as they worked on-site to develop proposals in re-
sponse to the RFP.  Upon award of the RFP, end-users at Tax were heavily involved 
in developing the blueprint design for the project.  A formalized structure for user 
input was developed to ensure that input would be provided from users in each focus 
area.  As the project has been developed, Tax employees have been working along-
side AMS employees throughout the process.   

 
Effective Project Oversight and Control.  Another significant strength 

of this project has been project oversight and control.  Effective internal oversight 
has been exercised through what is termed the P-6 committee. This committee is 
comprised of the commissioner of the Department of Taxation, the two Tax project 
managers, the executive commissioner responsible for most of the operational areas 
impacted by the Partnership, and three senior staff from AMS.  This committee 
serves as the internal executive oversight committee.  This committee meets weekly 
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to address significant issues that cannot be resolved at the level of the group and 
team leaders working with the project managers.   

 
In addition to this internal oversight committee, the project also has formal 

independent validation and verification. The independent validation and verification 
effort includes a team of on-site reviewers who continually monitor various aspects 
of the project, including the adherence to schedules, the quality of the deliverables, 
and potential risks that arise.  The independent validation and verification consult-
ants issue regular reports summarizing their work. 

 
Strong Leadership.  The partnership project appears to have also bene-

fited from strong leadership.  When the decision was made to replace the obsolete 
revenue accounting system, the agency was unable to secure funding for the project 
through general fund appropriations.  Therefore, the Tax Commissioner began to 
explore other funding options, and the agency sought and received legislative au-
thority to enter a partnership to conduct the project through use of a benefits fund-
ing model.  This innovative approach has led to a development effort that has been 
successful thus far.  The Tax Commissioner also demonstrated leadership through 
the assignment of several senior staff with extensive experience to the project.     

 
A Business Case Analysis Was Completed Late.  The only aspect of this 

project that could have been strengthened substantially was the presentation of the 
business case for the project.  Despite the high cost of this system, there apparently 
was no business case prepared until two years into the project and within a month of 
signing the $123 million contract with AMS.  The cost-benefit analysis showed net 
benefits of $185 million over ten years.  However, it does not appear to have included 
a thorough analysis of benefits or costs and was not a comprehensive analysis of all 
options available to the department.  Moreover, the projected revenue analysis was 
based on increased revenue of $391 million resulting from vendor software that 
would improve auditing and collection of delinquent taxes.  However, the analysis 
did not disclose that the software, which has been responsible for producing the ad-
ditional revenue, would only cost $11.8 million – a small percentage of the full pro-
ject cost.  
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VCCS STUDENT INFORMATION SYSTEM 

The student information system project at the Virginia Community College 
System (VCCS) is an ongoing effort to install a new software package to assist the 
community colleges with student admissions, course registrations, academic advis-
ing, financial aid, tuition payments, and academic progress monitoring.  The new 
system will also integrate all community college student databases into one system-
wide database, which will assist the VCCS with system-wide reporting efforts and 
simplify future software upgrades.   

 
The project has been mostly successful to date, although the target imple-

mentation date has slipped by about 6 months.  Most of the identified critical suc-
cess elements have been present throughout the project, and the information system 
should be fully implemented at all 23 colleges by June 2003.  Although full imple-
mentation has been delayed since the project’s original December 2002 target date, 
the project should be completed within the original estimated project cost of $18 to 
$21 million.  The exhibit on the following page provides a summary of the project.  

Narrative Chronology of the SIS Project 

Initial planning for the student information system (SIS) began in 1997.  
The project consists of four phases:  (1) system requirements, (2) procurement, (3) 
construction of system prototype, and (4) college deployment.  The project is cur-
rently in the deployment phase, and as of December 2, 2002, nine of the 23 commu-
nity colleges had successfully implemented the system. 

 
Prior to initiating the SIS project, the VCCS reorganized its IT structure to 

facilitate the integrated SIS project.  In 1997, the VCCS consolidated its five re-
gional data processing centers by forming the VCC Utility, which provides customer 
support, applications support, and network operations to the 23 community colleges.  
The savings resulting from consolidation of these activities are deposited into the 
Technology Development Fund, which is used to pay for many of the one-time costs 
associated with the SIS project and for annual maintenance of the system.  The VCC 
Utility is responsible for administering the integrated student database, converting 
student data to the new system, providing other technical support to the college SIS 
deployment teams, and serving as the contact between the community colleges and 
PeopleSoft, the software vendor.   

 
Between July 1997 and January 1998, system requirements were defined 

in phase I by several end-user workgroups and a separate technology infrastructure 
committee.  The workgroups consisted of college administrators and faculty in the 
areas of admissions, financial aid, student records, student financials, and academic 
advising.  Each workgroup and the infrastructure committee submitted their rec-
ommendations to the SIS steering committee, which compiled the information into a 
set of comprehensive requirements for the new system.  These requirements docu-
ments were then used to develop the RFP. 
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Student Information System 
Virginia Community College System 

Projected Cost 

Actual Cost 

$21 million  

$18.5 million *  (estimated cost as of November 2002) 

Projected Timeframe 

Actual Timeframe 

Status 

January 1998 – December 2002  

January 1998 – June 2003 

Ongoing – nine colleges have implemented systems 

Purpose To develop integrated student information system across 23 
community colleges. 

Rationale Provide enhanced services to students and faculty; avoid ad-
ministrative costs as enrollment increases. 

Vendors and Products 
Used 

PeopleSoft, IBM, CIBER, EPOS. 

Problems/Successes Implemented at nine colleges; delayed implementation at all 
colleges due to data conversion issues and cultural adjustment 
problems. 

* Cost does not include VCCS and community college internal costs. 

Source:  JLARC staff analysis of agency project documentation. 

 
The procurement phase began in February 1998 with the issuance of an 

RFP and ended in July 1998 with a contract award to PeopleSoft.  The VCCS re-
ceived four responses to its RFP.  The selection committee reviewed the responses 
and narrowed the selection down to two vendors:  PeopleSoft and SCT.  Based on 
evaluation criteria, vendor presentation feedback, and an analysis of the companies 
and their products, the selection committee chose PeopleSoft.  This choice was sub-
sequently ratified by the Council of Presidents.  The VCCS then purchased a soft-
ware license from PeopleSoft and one year of maintenance for approximately $5.3 
million.  The software license allows the VCCS to deploy the software to an unlim-
ited number of desktops throughout the VCCS. 

 
After the SIS software was purchased, the third phase of the project began 

and included a fit-gap analysis, which compared existing business practices to the 
functionality offered by the software, and system prototype construction.  A func-
tional area workgroup performed the fit-gap analysis for each of the six applications 
within the SIS.  The analysis determined that about 80 percent of the PeopleSoft 
software model fit with the VCCS business model.  Business processes that would 
need to be addressed were also identified.  The generic system prototype was then 
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constructed using a small sample of student data.  The prototype was completed in 
August 2000, and the college deployment phase began. 

 
The college deployment phase included the designation of college deploy-

ment chairs, staff training, and a master deployment strategy for system implemen-
tation at each of the community colleges.  PeopleSoft and VCCS staff provided train-
ing to key staff members at each college between September 2000 and March 2001.  
These staff members were then responsible for training other staff members in the 
use of PeopleSoft software.  A master deployment strategy was developed to imple-
ment the system at the colleges in stages, with each college being able to choose the 
stage in which they would complete implementation.  Three colleges chose to imple-
ment first, followed by four successive groups of five colleges each. 

 
College implementation tasks began in March 2001 and are expected to 

continue until the spring of 2003.  As of December 2002, nine colleges have imple-
mented the new system:  Paul D. Camp, Dabney S. Lancaster, Rappahannock, Tho-
mas Nelson, Blue Ridge, Central Virginia, Lord Fairfax, Tidewater, and Southside 
Virginia community colleges.  The reported implementation date for all colleges was 
December 2002, but most of the colleges were not ready to go live by that date.  All 
23 community colleges are expected to be using the new system to register students 
for the Summer 2003 semester. 

 
Implementation delays have been due primarily to problems with data con-

version and critical business processes that needed to be aligned with the new sys-
tem functionality.  One major delay was caused by the task of converting 35 years of 
historical data to the new system.  The conversion was necessary to allow for web-
based degree audits and student transcripts for all VCCS alumni and students.  This 
problem has been solved by the VCC Utility with the help of an additional software 
tool from another vendor.  Other delays were caused by difficulties experienced by 
the community colleges in making the necessary cultural adjustments and in reen-
gineering their business processes to fit the new Peoplesoft system.  According to one 
VCCS project leader, these problems are also being solved. 

Presence of Critical Elements Has Contributed to Likely Project Success 

Most of the critical elements that contribute to the successful development 
of information systems were present in the SIS project.  The project benefited espe-
cially from effective identification of system requirements, strong organizational and 
business process analysis, effective vendor and product selection, effective project 
oversight, and reliable funding.  Project management was effective in the central of-
fice but less effective at the colleges.  The exhibit on the following page summarizes 
the presence or absence of key elements to project success.  

 
Identification of Functional Needs and System Requirements Was 

Adequate.  The VCCS used a structured process to develop both functional and 
technical system requirements.  The VCCS used workgroups composed of commu-
nity college administrators from each of the functional areas – admissions and re-
cords, financial aid, student finance, and academic advising.  These workgroups met 
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on an ongoing basis for a period of six months to develop the functional require-
ments for the SIS.  In addition, an infrastructure workgroup, which was assembled 
from IT staff both in the central office and at the colleges, met over the same time 
period to develop the technical requirements for the system.   

 
Organizational and Business Process Preparation Was Adequate.  

Organizational and business process reengineering was accomplished prior to 
project initiation through the consolidation of five regional data centers into the 
VCC Utility, and through the use of functional area workgroups to conduct a fit-gap 
analysis of the software.  The creation of the VCC Utility facilitated the integration 
of 23 college databases into one database for the entire VCCS system.  Because of 
the consolidation of data centers, there is now one entity responsible for maintaining 
the database and providing technical support services to the colleges.  Services pro-
vided by the VCC Utility were identified as critical to the success of the project by 
those colleges that have completed their SIS implementation.  The Utility is the 
point of contact between the colleges and PeopleSoft, and it has acted as an imple-
mentation partner for the individual college deployment teams. 

 
After the PeopleSoft software was purchased, the VCCS project manage-

ment team created functional workgroups consisting of college administrators to 
map out the business processes and do a fit-gap analysis for the PeopleSoft software.  
The decision was made to not modify the software.  A system prototype was devel-
oped for each of the functional areas that satisfied a majority of the existing busi-
ness processes at the colleges.  The colleges were then given the task of modifying 

Presence of Elements that Contribute to Project Success 
VCCS Student Information System 

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements ✔    

Proven Technical Feasibility ✔    

Adequate Organizational and Business Process Analysis  ✔    

Adequate Vendor/Product Evaluation and Selection  ✔    

Strong Legal Contract ✔    

Effective Project Management     

Involvement of End-Users ✔    

Effective Project Oversight and Control  ✔    

Reliable Funding ✔    
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their own business processes during the deployment phase of the project to complete 
the reengineering and implementation of the new system. 

 
While all of the colleges have struggled to some extent with the reengineer-

ing of their business processes, the independence given to the college deployment 
teams was necessary.  The colleges have traditionally been given some level of inde-
pendence from the system office in terms of how they conduct their daily business of 
registering and enrolling students, collecting tuition and fees, and disbursing finan-
cial aid.  Therefore, in order to maintain support for the project from individual col-
lege presidents and administrators, there was a need to give each college some lati-
tude to adjust their business processes to fit their internal needs.   

 
Vendor Evaluation and Selection Was Adequate.  The VCCS appears 

to have had an effective selection process for both the software and for the vendors 
selected to implement the system.  In response to its RFP for a software vendor, 
VCCS received four responses.  The selection committee narrowed the selection to 
two companies, PeopleSoft and SCT Banner.  Each company was invited to a two-
day conference to present their product to the selection committee and a host of col-
lege administrators and faculty.  The selection committee gathered feedback from 
150 community college conference attendees, two-thirds of whom preferred People-
Soft.  Telephone calls were also made to institutions that had already implemented 
the vendors’ software to learn more about the functionality of the competing prod-
ucts and customer satisfaction with each product.  Finally, the VCCS evaluated the 
organizational cultures of each vendor to determine whether the companies would be 
compatible with the organizational culture at the VCCS.    

 
Instead of using one implementation partner for the project, the VCCS used 

a series of different vendors to assist the project team with discreet tasks.  For each 
task that required a vendor, the VCCS used a formalized three-step process to pro-
cure the services of vendors:  (1) development of the requirements specification, (2) 
request for statement of work from vendors, and (3) construction of the deliverable.  
Each vendor was chosen based on its demonstrated ability to complete the discrete 
task needed. 

 
Internal Project Oversight Has Been Effective.  Although the project 

has experienced some delays, oversight appears to have been effective in tracking 
progress and keeping the project within budget.  The SIS project has two levels of 
internal oversight:  oversight of the VCCS central office project management team 
and oversight of the college deployment teams.  During the development of the SIS 
prototype, the Vice Chancellor for Information Technology and the VCCS Technol-
ogy Council oversaw the development.  The system office project manager reported 
directly to the Vice Chancellor for Information Technology, who chairs the Technol-
ogy Council.  The Technology Council consists of IT directors from all 23 colleges.  
Any required changes to the project during development were brought to the atten-
tion of the vice chancellor, who decided the course of direction and discussed the de-
cision with the Technology Council. 

 
After the software and SIS prototype were deployed to the colleges, the cen-

tral office project management team and internal auditors became the primary over-
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sight structures for the individual college deployment teams. Oversight of the college 
deployment teams is assisted by regular communication between the VCCS system 
office and the colleges.  The system office project management team collects monthly 
progress reports from the college deployment teams and tracks the progress of each.  
In addition, internal auditors have been sent to each of the colleges to ensure that 
the colleges are progressing as reported.  The system office also holds bi-weekly tele-
conferences with the college deployment chairs to discuss issues and concerns of the 
deployment teams.   

 
Project Funding Has Been Reliable.  The VCCS has been able obtain re-

liable funding for the project through a general fund appropriation, the Higher Edu-
cation Equipment Trust Fund (HEETF), and VCCS and college budgets.  The Gen-
eral Assembly appropriated $2.1 million to the project for seed money.   The HEETF 
was used to purchase much of the infrastructure on which the applications are built.  
In order to raise the money from VCCS and college budgets, a Technology Develop-
ment Fund was created from annual savings resulting from the consolidation of the 
five regional data centers into the VCC Utility.  These three funding sources have 
provided adequate financial resources to successfully develop the project.  

 
Effectiveness of Project Management Varies Across Colleges.  While 

most of the critical elements for project success have been present throughout the 
SIS project, the effectiveness of project management has varied across colleges.  
Central office project management appears to have been effective through the first 
three phases of the project, but the deployment phase has relied upon part-time pro-
ject managers at the individual colleges.  The absence of a requirement for full-time, 
trained project managers may have caused implementation delays at several of the 
colleges.   

 
The VCCS system office used a full-time, experienced project manager with 

two full-time assistants.  The project management team received six months of Peo-
pleSoft training and successfully guided the project through prototype development 
phase.  Upon completion of the prototype phase, the project management team dis-
tanced itself from project management and shifted to an oversight role.   

 
While the project management structure in the central VCCS office is 

strong, the adequacy of the project management teams within the individual colleges 
varies.  Most of the community college deployment chairs have been assigned to 
their leadership roles on a part-time basis, and many do not have prior project man-
agement experience or formal training.  The lack of experienced or trained project 
managers and their inability to function as project managers full-time may have 
contributed to implementation delays at several of the colleges.   

 
The failure of colleges to adhere to the deployment schedule has negatively 

impacted the project.  The deployment of the system to the colleges was designed to 
occur in stages, with three “pioneer” colleges and four successive waves of five col-
leges each.  Each wave consisted of a mixture of small and large colleges so that suc-
cessive waves could learn from the colleges that had already implemented the sys-
tem.  The plan was for colleges in the early waves to provide positive reinforcement 
to colleges in the later waves, and for colleges in the later waves to learn from col-
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leges in the early waves.  However, the staging of the SIS deployment became less 
useful as the colleges in the early waves failed to meet their implementation target 
dates.  
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VIRGINIA INFORMATION SYSTEMS INTEGRATED ONLINE NETWORK 

The goal of the Virginia Information Systems Integrated Online Network 
(VISION) was to integrate the many different data systems operated by the De-
partment of Health into a single online network.  Potential benefits of the proposed 
system were more efficient use of resources, central collection of data for use by pub-
lic health decision makers, and the means by which to achieve year 2000 compliance.  
While the project was successful in achieving Year 2000 compliance, it failed to meet 
most of the other goals of the project, and most of the elements critical for project 
success were absent.  A summary of the project is provided on the following page.     

Narrative Chronology of the VISION Project 

The concept of VISION was first discussed in 1992, but serious planning for 
it does not appear to have begun until February 1996.  The major goal of the project 
was to integrate 65 separate data systems that were being used to administer the 
Department of Health’s (VDH) multiple programs.  According to the department:    

 
… the goal of the VISION project is to integrate all disparate in-
formation systems at VDH.  This will ensure timely access to com-
prehensive information for decision support and avoid redundancy 
in data collection.   

At the outset, user committees were established to develop user require-
ments and review business processes.  In September 1996, the department entered 
into a contract with CMA Consulting Services to develop the key modules for the 
VISION initiative, which included immunization and vaccine and patient informa-
tion, and billing/accounts receivable modules.  The Department of Health selected 
the vendor based on a declaration of need for emergency procurement services with-
out a competitive procurement process.  VDH asserted that there was urgent need to 
integrate the immunization software with the Women, Infants, and Children (WIC) 
module, which was under development by CMA, and that CMA was the only con-
sultant who could provide the needed integration within the required time frame.  
After the contract was signed, the vendor undertook the development of the system 
without much involvement in the development process by the Department of Health.   

 
CMA began development in the last quarter of 1996, and it extended 

through 1997.  As deliverables were completed, they were provided to VDH.  How-
ever, the contract did not require that the vendor be involved in acceptance testing 
or that acceptance of the modules be contingent on successful acceptance testing.  In 
addition, end-users at Health were not involved in acceptance testing.  It was subse-
quently discovered by VDH that some of the modules did not work.  One of the prob-
lems was that the applications developed did not work with the database, and the 
various modules did not work well together.    

 
With the year 2000 approaching, the decision was made to scale back the 

project substantially and focus on using the project to make the existing Patient  
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Virginia Information Systems Integrated Online Network 
Department of Health 

Projected Cost 

Actual Expenditure 

Not documented 

$6.6 million 

Projected Timeframe 

Actual Timeframe 

Status 

February 1996 – undocumented 

February 1996 – June 1999 

Implemented but scheduled for replacement  

Purpose To integrate multiple data systems and replace existing Patient 
Care Management System. 

Rationale Need to improve access to and sharing of data on a statewide 
basis. 

Vendors and Products 
Used 

CMA Consulting Services. 

Problems/Successes System failed to achieve most goals. 

Source:  JLARC staff analysis of agency project documentation. 

 
Care Management System year 2000 compliant.  In June 1998, the Century Date 
Change Initiative project office was brought in to manage year 2000 compliance, and 
work on other aspects of VISION received less attention.   

 
VISION was implemented in the spring of 1999.  One of the biggest project 

challenges was the data conversion.  Separate databases in each of the 35 health 
districts were being integrated to a single database.  Given the time constraints and 
the challenges associated with data conversion, data constraints that had been de-
veloped earlier were disabled to speed up the process.  With the data constraints 
disabled, there were no controls on the data input by the various VDH districts.  
This created a broad range of problems, the largest of which was that the system 
was operating too slowly.  Given the problems with the integrated system, the deci-
sion was then made to redistribute the data to each of the districts.  As a result, the 
system is operating, but there continue to be 35 separate databases instead of one 
integrated one.  Shortly after VISION was implemented, the IT staff within the de-
partment determined that the system had not achieved its initial goals and needed 
to be replaced. 

Lack of Key Critical Elements Contributed to VISION Failure 

Most of the elements that appear to contribute to the successful implemen-
tation of an information systems project were absent from the VISION project.  The 
absence of certain elements appears to have been particularly problematic.  Among 
the elements missing that significantly impaired the project were adequate vendor 
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selection, effective project management, effective project oversight and control, and 
reliable funding.  The exhibit on the next page summarizes the presence or absence 
of the key elements. 

 
Inadequate Vendor and Product Evaluation and Selection.  One of 

the major factors that contributed to the failure of the VISION system was the lack 
of adequate evaluation and selection of a vendor to develop the application.  The se-
lected vendor did not have the resources to adequately develop the VISION system.  
According to VDH officials, the skill levels of the vendor employees were not ade-
quate to perform the work, and coding was poor and not well documented.  One de-
partment official stated that the vendor “was more show than go.  We did not lift up 
the hood and look under to see what the company was made of.”  

 
One of the factors contributing to the department’s inadequate vendor 

evaluation was the absence of a competitive bidding process.  The agency requested 
and received approval to retain the vendor on the basis that it needed emergency 
services.  VDH asserted that the VISION system needed to be able to integrate with 
another Health program (WIC), and that only by retaining the vendor could VDH 
provide the needed services in the required time.  As a result of the approval to forgo 
the normal procurement process, VDH was able to retain CMA Consulting without 
determining whether there were other qualified vendors, and without fully evaluat-
ing whether CMA was qualified to perform the work required. 

 
Effective Project Management Was Absent.  Another key element that 

was absent from this project was a strong project management structure.  There 
were no agency project management standards in place, and VDH did not appear to 
follow a project development methodology.  Effective project management was also 
limited because there was a high turnover rate among project managers for this pro-
ject.   

 
Another major problem with the project management was that there was 

no interaction between the VDH development team and CMA Consulting during the 
development of the VISION system.  Instead, the system was developed off-site by 
CMA staff without any opportunity for input or involvement of IT staff or end-users 
at VDH.  Problems were discovered with the various modules only after they were 
delivered to the department, and then CMA was not required to participate in accep-
tance testing. 

 
Another major problem was the lack of a project plan, project budget or 

other key documentation.  There is no documentation of a project plan.  Additionally, 
according to an Auditor of Public Accounts report, there was never a budget pre-
pared for the project.  Also, the modules developed by CMA were accepted without 
any source code, data dictionary, or other documentation.  Other project manage-
ment deficiencies included the lack of change control or quality assurance processes.  

 
Project Lacked Oversight and Control.  Another element that was com-

pletely lacking was effective project oversight and control.  There was no internal 
oversight steering committee or other entity to oversee the development of the  
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Presence of Elements that Contribute to Project Success 
Virginia Information Systems Integrated Online Network 

✔  Present Partially Present           ✗ Absent 

Identification of Functional Needs and System Requirements    

Proven Technical Feasibility    

Adequate Organizational and Business Process Analysis     

Adequate Vendor/Product Evaluation and Selection   ✗  

Strong Legal Contract     

Effective Project Management   ✗  

Involvement of End-Users   ✗  

Effective Project Oversight and Control   ✗  

Reliable Funding   ✗  

 
project for most of the period of development.  In addition, there was no external 
oversight for most of the project.  The only external review came late in the project 
when the Century Date Change Initiative project office became involved in oversee-
ing the project to ensure that the system being developed was year 2000 compliant.  

 
Funding Was Unreliable.  A final major element absent was sufficient 

funding.  There was no appropriation for the project, and therefore the project had to 
be partially funded through dollars directed from other Department of Health pro-
grams. Another source of money for the project was federal immunization funds.   
One of the consequences of the lack of an appropriation was that no Department of 
Health employees could be assigned to the project full-time.  In addition, according 
to one VDH official, when you do not have an appropriation for a project like this, 
“you tend to cut corners.”  One example of this was that only limited resources were 
devoted to the initial study of the project.   

Web VISION Will Replace VISION 

The Department of Health realized shortly after the implementation of VI-
SION that it is not an acceptable system long term.  The department subsequently 
contracted with a vendor for an analysis to determine whether to modify VISION or 
replace it entirely.  The analysis indicated that it would be more cost-effective to re-
place the existing VISION system rather than try to modify it.  The Department of 
Health began work on the new system in January 2000, which is called Web VI-
SION.  Web VISION will provide for centralized immunization tracking, a central 
pharmacy system, an automated accounts receivable system, and a system for bill-
ing Medicaid services. 
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In contrast to VISION, it appears that Web VISION is a successful devel-

opment effort thus far.  In November, a pilot was initiated in the Richmond district 
and after three weeks is going well according to Health officials. The reason for the 
success of Web VISION, which is being developed in-house, appears to be that the 
department has made significant improvements in its information systems project 
development process.  These improvements incorporate many of the elements for 
success that are discussed in this report.    

 
For example, there appears to have been better planning at the outset.  The 

department formed user groups, and meetings were held to develop requirements for 
the project.  In addition, the user groups examined business practices and business 
flow, and were able to establish a standard data and business flow to be used across 
all of the districts.   

 
In addition, the Department of Health has established a strong project 

management team.  It is led by a project manager with extensive private sector pro-
ject management experience.  The project manager has established a formal struc-
ture for communication with user groups.  Quality assurance and change manage-
ment teams have been established to evaluate the software as it is developed. 

 
Development of Web VISION has also emphasized end-user involvement. 

User groups were established when the project was initiated and have stayed active 
throughout the software development.  Development of the project has been an it-
erative process.  The development team provides three releases of each module for 
user feedback.    

 
Web VISION has also had strong internal oversight.  An executive steering 

committee was established to oversee the development of the project.  This commit-
tee includes the agency CIO and the project manager, a deputy commissioner, and 
an associate commissioner who meet bi-weekly to consider any issues that arise in-
volving the project.  Major project changes must be approved by this committee. 
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VIRGINIA VOTER REGISTRATION SYSTEM 

The current Virginia Voter Registration System (VVRS) is a statewide 
automated system for maintaining voter information and records that was first de-
veloped in 1970 and is hosted on a mainframe at the Department of Information 
Technology’s data center.  Although this system met all State and federal elections 
reporting requirements, when the project began several studies had concluded that 
VVRS should be fully redesigned.  Funding for the initial planning of a replacement 
system was appropriated by the 1998 General Assembly, and initial planning activi-
ties began in September of that year.  Formal application development work on the 
new Virginia Voter Registration System (VVRS2) began in July 1999 and, following 
several delays in the scheduled completion date, was ultimately halted in December 
2001.  While the initial planning activities for the replacement project were strong, 
the absence of several key elements such as effective project management, effective 
oversight, and adequate funding contributed to the ultimate failure of the project.  
The exhibit on the following page provides a summary of the project.  

Narrative Chronology of the VVRS2 Project 

A 1998 JLARC review of the State Board of Elections (SBE) found that the 
existing VVRS needed to be upgraded due to the age of the technology, increasing 
maintenance costs, and an outdated programming language which made it increas-
ingly difficult to produce reports or quickly modify the existing system to meet new 
voting requirements.  The report also found that the development of a new system 
would reduce annual service charges being paid to the Department of Information 
Technology.  Following the release of the JLARC report, the General Assembly allo-
cated $150,000 to SBE in FY1998 to begin initial planning for the VVRS2.   

 
The Secretary of Administration established a study committee in Septem-

ber 1998 to oversee the planning and development of the VVRS2. The committee 
was comprised of State and local election officials, a representative from each of the 
two major political parties, a citizen representative, and a consultant.  The Secretary 
of Administration appointed the General Registrar for Chesterfield County as chair 
of the study committee.  The study committee completed its initial research in De-
cember 1998 and then presented a final report to the Secretaries of Administration 
and Finance.  

 
The December 1998 report concluded that the new system should have the 

same functionality as the current VVRS, offer the capability for ad hoc reporting, 
and allow for downloading and printing of data at local registrar offices.  The new 
system would also need to provide interfaces with other State systems from which 
SBE receives data, including the Departments of Health, State Police, and Motor 
Vehicles.  The study further noted many supplemental functions that the new sys-
tem could provide, and envisioned that the new system would generate better statis-
tical data and offer general registrars and the SBE greater online capabilities.  Addi-
tionally, the 1998 study recommended that a second committee be formed to address 
technical issues involved in replacing the existing system.  Accordingly, the  
   



Page A-105                                                                                                                                      Appendix A 

Virginia Voter Registration System 
State Board Of Elections 

Projected Cost 

Actual Expenditure 

$4.75 million 

$2.9 million * 

Projected Timeframe 

Actual Timeframe 

Status 

September 1998 – January 2001 

September 1998 – December 2001 

Shut Down 

Purpose Replace existing Virginia Voter Registration System. 

Rationale To address identified deficiencies in the existing system. 

Vendors and Products 
Used 

N/A 

Problems/Successes Development of the system has been shut down. 

*  Does not include agency costs. 

Source:  JLARC staff analysis of agency project documentation. 

 
Secretary of Administration formed such a committee in the spring of 1999.  This 
second committee was comprised mostly of persons on the initial committee as well 
as some additional technical experts from State and local government, including the 
Director of the Department of Technology Planning. 

 
In December 1999, the new committee completed a second study and pre-

sented a final report to the Secretaries of Administration, Technology, and Finance 
outlining the technical and functional requirements for the VVRS2.  The second 
committee explored numerous options, including: a new mainframe system built and 
hosted by DIT; a stand-alone VVRS system built by the State Board of Elections; a 
commercial off-the-shelf product; and outsourcing the function entirely.  The com-
mittee determined that in order to maintain the functionality of the existing system, 
including real-time connectivity, the system would need to be built in-house.   

 
Four key components were envisioned for VVRS2:  voter registration, peti-

tion tracking, election administration, and absentee certification.  Based on this vi-
sion, the primary recommendations of the second committee report were to migrate 
the existing VVRS functionality into a relational database hosted by DIT, and to de-
velop the project in two phases that would be managed by a dedicated project man-
ager.  The first phase would address the system’s current functionality, establish 
necessary interfaces, and provide localities with the ability to generate and print ad 
hoc reports.  The second phase of this project would be to provide the enhanced func-
tionality identified in the 1998 study.  Additionally, the 1999 study recommended 
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that the software be developed through an existing “body shop”  contract for tempo-
rary personnel.  The committee established an aggressive time frame for completion, 
estimating that VVRS2 would be ready for deployment in January 2001.   

 
Following the release of the December 1999 report, SBE requested a total of 

$4.75 million in the 2000 biennium budget for the development of the VVRS2.  In 
2000, the General Assembly approved $2.3 million in funding for fiscal year 2001 to 
support the first phase of the project, but there was no funding assigned for fiscal 
year 2002.  Instead, the General Assembly requested that SBE provide a status re-
port on the project, including timelines for completion, project costs by fiscal year, 
and staffing needs.  In early 2000 the Secretary of Administration made the decision 
to transition the 1999 study committee to a technical oversight committee to guide 
the VVRS2 application development.  The oversight committee was responsible for 
overseeing the implementation of the VVRS2 and, subsequently hired a project 
manager and development staff from a State body shop contract. 

 
Development work for the first phase began in July 2000, four months be-

hind the scheduled start date.  Originally designed to be implemented in an incre-
mental fashion from January to July 2001, detailed design work indicated that the 
system could not be implemented incrementally.  The implementation schedule was 
changed accordingly, but the scheduled implementation date of July 2001 was not 
changed.  During the fall of 2000, it became apparent that substantial problems 
were present in the management and oversight structures of the VVRS2 develop-
ment effort.  Because of space limitations within the offices of SBE, the application 
development team was initially located in the Chesterfield County Registrar’s Office, 
while the project manager remained located in the SBE central office in Richmond.  
During this time period, the project manager had only limited contact with the de-
velopment team, and the chair of the steering committee began to expressly direct 
the day-to-day activities of the development team.   

 
As a result of this split development effort, numerous technical changes 

were made to the registration component without the knowledge of the project man-
ager, and the implementation date was moved from July to September 2001.  How-
ever, during this period SBE continued to report that phase one development was 
near completion, and a status report was prepared for the General Assembly in Oc-
tober 2000 requesting additional funding for fiscal year 2001 and the appropriation 
of funds for continued development in fiscal year 2002.  The General Assembly, how-
ever, recessed the 2001 session without amending the biennial budget or authorizing 
any additional funds to SBE.  In order to keep the contract employees in place, SBE, 
in collaboration with the Secretaries of Administration and Technology, authorized 
the project team to continue its activities without additional funding by having the 
SBE absorb project expenses from its operating budget.   

 
In January 2001, the Virginia Electronic Government Implementation Di-

vision (E-Gov) was requested to perform an analysis of the feasibility of successfully 
implementing the VVRS2 in time for the November 2001 election.  The E-Gov divi-
sion conducted a thorough review of the project’s development to date and identified 
21 existing or potential risks to the planned schedule, cost, and performance of the 
VVRS2 in their report “Risk Review of the VVRS-II Project: Supplemental Report.”  
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Following the release of the E-Gov report, the Secretary of Administration replaced 
the original project committee structure with a three-committee structure, consist-
ing of a project delivery committee, a project management committee, and an end-
user committee.  Furthermore, a new project delivery committee chair was ap-
pointed, as well as a new project manager with responsibility for providing direction 
to the project. 

 
The new project delivery committee chair and project manager worked with 

the project delivery, technical, and end user committees to develop a detailed project 
plan and systems requirements documents with approval milestones for the uncom-
pleted petition services, election services, and administration services components.  
However, development of these documents did not begin until February 2001.  

 
Even with these changes, the project continued to miss major milestone 

dates.  However, the project manager continued to report that phase one was near 
completion.  Between July 2001 and September 2001, the project encountered sev-
eral performance issues, including database malfunctions and poor response times.  
Because of these issues, the project oversight committee determined that the system 
would not be ready for the November 2001 elections and delayed the implementation 
date to December of that year.  Further testing of the system continued to reveal 
technical deficiencies within the system, and in December 2001, development work 
on the VVRS2 was stopped altogether.   

Lack of Critical Elements Contributed to Project Failure 

Most of the elements that appear to contribute to a successful information 
systems development project were either limited or not present during the develop-
ment of the VVRS2 project.  It appears that there was some initial success at estab-
lishing the business case, functional needs, and systems requirements for the 
VVRS2.  However, several key elements for successful project development were 
missing, such as effective project management, adequate project oversight, and a 
reliable funding mechanism.  The exhibit on the next page provides a summary of 
the presence or absence of the key elements for project success for the VVRS2.  

 
Lack of Effective Project Management Structures Affected Develop-

ment.  One of the most critical elements absent from this project was effective pro-
ject management.  The designated project manager was not an employee of the State 
Board of Elections and was not familiar with the business needs of the agency. In-
stead, he was an individual hired on contract from a private sector vendor.  In addi-
tion, as the project progressed, the Chesterfield county registrar, who was chairing 
the oversight committee, began acting as the project manager for the voter registra-
tion component of the system.  The registrar began directing the programmers in the 
day-to-day development of the registration component without any coordination or 
collaboration with the official project manager.  As a result of this process, changes 
were made to the registration component that created integration problems with 
other components of the VVRS2 system. 
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Presence of Elements that Contribute to Project Success  
Virginia Voter Registration System                                            

✔  Present Partially Present                  ✗ Absent 

Identification of Functional Needs and System Requirements  ✔    

Proven Technical Feasibility ✔    

Adequate Organizational and Business Process Analysis   ✗  

Adequate Vendor/Product Evaluation and Selection    

Strong Legal Contract  N/A 

Effective Project Management   ✗  

Involvement of End-Users    

Effective Project Oversight and Control   ✗  

Reliable Funding    ✗  

 
Additionally, there does not appear to have been an adequate project plan 

that outlined the development tasks, measures of success, risk factors, and a sched-
ule for completion of the project.  There was also nothing that clearly defined and 
assigned roles and responsibilities to those on the project development team.  In ad-
dition to the lack of a project plan, a design document was never completed to guide 
the programmers in developing the code for the new system.  Finally, there was no 
successful effort to document the programming that was performed.  

 
Ineffective Project Oversight Impaired Delivery.  The project also 

lacked adequate internal and external oversight. There was no internal committee 
within the State Board of Elections to oversee the project.  In addition, the external 
oversight committee established for the project did not function effectively.  The 
chair of the oversight committee had taken on the role of project manager for the de-
velopment of the registration component of the project.  Therefore, he was serving in 
the dual role of project manager and chair of the oversight committee.  This pre-
cluded the committee from exercising effective oversight.  Finally, it does not appear 
that any ongoing independent review, by either the technology secretariat or a pri-
vate consultant, was provided for this project until significant concern was raised 
regarding the project’s technical development.  

 
Funding Structure Was Inadequate.  Another element absent from this 

project was a reliable source of funding.  While funding for the planning and devel-
opment of the VVRS2 was provided through direct appropriations to SBE by the 
1998 and 1999 General Assemblies, the project was dependent on the biennial ap-
propriations to continue system development.  Direct allocations for this project to-
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taled more than $2.9 million, and an additional $900,000 was allocated for a net-
work improvement project required by DIT regardless of the implementation of 
VVRS2.  While the funding for the project was consistent through FY 1999, alloca-
tions in the FY 2000 budget provided only funding for the first year of the biennium, 
with funding for FY 2001 to be provided in the caboose legislation.  Because the 
budget impasse in FY 2001 froze allocations at the FY 2000 levels, no additional 
funding was approved for the year, and SBE was required to cover project costs from 
the agency’s operating budget.  Ultimately, the lack of available funding was the fi-
nal factor in the decision to terminate the development effort.  

 
Involvement of End-Users Was Mixed.  While an extensive survey of the 

local registrars and SBE elections officials was conducted when developing the ini-
tial technical and functional requirements, the involvement of the end-users was 
strictly limited upon completion of the functional requirements document.  As di-
rected in the Appropriations Act language, the study committee consisted of busi-
ness representatives from the SBE, local registrars, and the general public.  How-
ever, it does not appear that input from the end-users was appropriately utilized 
during the development phase.   

 
In order to address the different needs of the end-users during the devel-

opment phase, two functionality subcommittees were established.  One of these sub-
committees was intended to provide a mechanism for State Board of Elections em-
ployees to provide input as the project was developed.  The other was to provide a 
mechanism for external users of the system to provide input.  While there was some 
informal involvement of local registrars during the development and testing phases, 
there appears to have been only limited formal involvement of the end users.  Nei-
ther the external user’s subcommittee nor the SBE user subcommittee met on a 
regular basis.  While the SBE subcommittee was provided the opportunity to provide 
comment on some components of the project, the recommendations of the committee 
were never seriously considered, according to one board employee.  Moreover, the 
subcommittee was never given the opportunity to provide input on the registration 
component of the project.   

 
Identification of Functional Needs and System Requirements Was 

Adequate.  The primary strength of the VVRS2 project was the initial planning for 
the project.  The project was given a $150,000 appropriation for the planning phase.  
Two study committees were established that addressed both the need for the system 
and the system requirements.  The first study committee, focused on the functional 
needs for a new system and development of the business case for the project.  A sec-
ond committee was established that continued to focus on the functional needs but 
also the system requirements as well.  This committee also considered what the ap-
propriate solution was to meet the State’s needs. The primary way in which the 
committee explored both issues was through an evaluation of available commercial 
products and systems operating in other states.  The evaluation process included at-
tendance of system demonstrations.   
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AGENCY RESPONSES 

 
As part of an extensive data validation process, the major entities involved 

in a JLARC assessment effort are given an opportunity to comment on an exposure 
draft of the report.  Appropriate technical corrections resulting from the exposure 
review have been made in this final report.  This appendix contains the written re-
sponses from the Secretary of Technology, the Department of Taxation, and the De-
partment of General Services.   
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