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l. | NTRODUCTI ON

1. The U.S. Census Bureau, like other statistical agencies, relies heavily on
Informati on Technology (IT) to collect, process, and disseninate statistical data.
This increased reliance on IT not only changes human resources and budget priorities
but also may affect tinmeliness, quality, and cost effectiveness of statistica
products. This paper will discuss both how the Census Bureau created an I T strategic
pl an that supports the agency’s business operations as well as the strategies it

i mpl emented to nmaxinmze I T investment benefits.

2. To manage | T projects better requires aligning IT investnents with the
organi zation’s mission and goals. Creating an IT plan that supports the overal
organi zati onal business plan ensures that |IT projects will be nore effective. In
addition, several tools can be used to hel p manage the I T devel opment and

i mpl enent ati on process.

3. During the 1990s, the U. S. Governnment enacted several |aws intended to inprove
the outconme of government investnments and spending. The Census Bureau devel oped and
i mpl enment ed several managenent strategies to ensure these |aws and gui delines were
carried out. For exanple, the Census Bureau designated an executive |evel Chief
Information Officer (CIO to provide IT |eadership for the entire agency.

M. STRATEG C PLANNI NG

4, The first step taken by the Census Bureau was to review all IT investnments from

1 Prepared by Nancy A. Pot ok

GE. 00-
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a corporate-wi de perspective. This effort involved participation fromboth the IT
departnment and the program areas and was done cooperatively to ensure that prograns
were properly supported. Efficiencies that would result fromcentralizing severa
functions were identified. These included devel opi ng a bureau-w de architecture,
establishing software and hardware standards, managi ng tel ecomuni cati ons such as

t el ephones and networks, and noving servers and other hardware to a dedicated, |T-
operated conputer facility. This centralization effort is underway. However,

devel opnent of specific statistical and admi nistrative program applications has
remai ned decentralized. Thus coordinated strategic planning becane essenti al

5. To ensure coordination, the Census Bureau began witing an annual IT strategic
pl an, directed by the central IT departrment with input fromthe program areas. The
strategi c plan shows how I T i nvestments throughout the bureau, both decentralized and
centrally controlled, support the business strategies of the bureau. The strategic
plan is updated annually. It is the basis for an annual | T operational plan that

i ncludes the | evel of investnent the bureau is making in specific projects each year

6. Al t hough coordi nated bureau-w de planning requires nmuch work, it informs the
initial decision on whether to invest and also lays a framework for nonitoring the
progress of projects, particularly those that take several years to conplete.
Projects not in the plan don’t receive funding. In addition, projects must go

t hrough extensive review before they becone part of the plans.

7. Bur eau-wi de review of investnents is acconplished by an I nformation Technol ogy
Revi ew Board. The 10-nmenber board consists of the top executives of each major
program area, such as denographics, econom cs, and research, as well as the Chief
Informati on Officer, the Chief Financial Oficer, and the agency director and deputy
director. 1In order to be approved by this board, major IT investnments nust cone
forward with a convincing business case fromtheir sponsors. Below, Census Bureau
busi ness case analysis is discussed.

I11. BUSINESS CASE ANALYSI S

8. The Census Bureau uses a standard format for business case anal ysis whenever
possi bl e. The business case explains the need for the project; that is, what problem
is being solved. It then anal yzes and conpares alternative solutions on the basis of

both the estimated risk and the benefit to cost ratio. Finally, it recomends a
course of action that includes estimted resource costs and tine frames. Depending
on the magnitude of the project, a business case could run anywhere from4 to 100
pages. |If a project is approved on the basis of the business case, the next steps
woul d be to develop a nore detailed project plan. The project plan includes

speci fics on an acquisition strategy, time frames, resource costs, risk mtigation
and del i verabl es.

9. The following is a tenplate that can be used when devel opi ng a busi ness case.
Each breakout represents a section of the business case.

Busi ness Need. This section should discuss why the project is inmportant. This
i ncl udes addressi ng whether it supports a core mssion of the agency, what problemis
bei ng addressed, and what are the expected results.

User s/ St akehol ders. This describes who would be affected by this decision, and
whet her they agree that the project is necessary.

Current Approach (baseline). This section describes the current approach and its
rel ated problems. It discusses the effect of NOT maki ng any changes. In addition
it tells whether current work processes being supported by this project been anal yzed
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and redesi gned before considering the alternative solutions to the problem

Alternative Solutions. In this section, alternative solutions are exam ned for
feasibility, including those that would be provided by the private sector or other
gover nment agencies. The constraints or assunptions that apply to possible solutions
are identified. How the alternatives affect other systens, activities, or operations,
such as a networking infrastructure is described. When possible, flowharts of the
processes being considered, system architecture diagrams, etc., for each alternative
are included.

Benefit/ Cost Analysis. This analysis identifies the |ife cycle costs of each
alternative. Benefits realized under each alternative are described and a value is
assigned to them The projected rate of Return On Investment (RO ) and payback
period for the investnment is calculated. Because information is often inconplete at
the start of a project, the analysis describes how much confidence one should have in
the benefit/cost data. Also included are tables that display the Iife cycle costs
and benefits for each alternative by fiscal year by resource category (such as staff
years, hardware, software, maintenance, testing, etc.).

Ri sk Analysis. This analysis identifies the |level and types of risk associated with
each of the alternatives. This includes an assessnment of the probability and inpact
of each risk event. Also included is a discussion of how these risks can be managed,
whi ch could involve actions such as breaking the project down into phased successive
nmodul es, using prototypes, avoi ding custom desi gns where possible, sharing risk with
contractors, etc.

Recommended Deci sion. The reconmmendation identifies which alternative represents the
best, risk-adjusted value for the agency. It explains why the alternative aligns
with the agency overall goals and strategies, and whether its architecture and design
is consistent with the agency standards. Any key uncertainties that remain, as wel
as the results of any sensitivity analysis are di scussed here.

Next Steps. This section describes how this decision would be inplemented. It
identifies the further decision points on whether the project should proceed and
future procedural steps or approvals. A key piece of information included here is
how performance will be nmeasured during devel opment and i nplenentation. Al so stated
are when and how the initial assunptions and analysis used for the business case wll
be updat ed.

V. CHECKLI ST FOR EVALUATI NG WHETHER A PROPOSED PRQJECT SHOULD BE FUNDED

10. Once the business case analysis is presented to the Information Technol ogy

Revi ew Board, the board nenbers nust make a decision. The checklist bel ow can be
used to eval uate whether or not a project, or some portion of it, should be funded.
This checklist is derived froma governnent-w de checklist that agencies are required
to use before requesting noney fromthe Congress for mgjor IT investments. It
primarily consists of a review of all the information that should be included in the
busi ness case.

Capi tal Pl anni ng:

(i) Does the investnent support the core mssion functions of the agency?

(ii) Is the project being undertaken because no alternative private sector or
governmental source can efficiently support the function?

(iii) Does the investnent support work processes that have already been anal yzed and
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redesi gned if necessary to reduce costs, inprove effectiveness, and make maxi mum use
of off-the-shelf technol ogy?

(iv) Does the investnent denonstrate a projected rate of return that is equal to or
better than alternative uses of the resources? This could include inproved nission
performance, reduced cost, increased quality or timeliness, and increased customer
and enpl oyee sati sfaction.

Architecture

(v) Is the project consistent with the agency’s IT architecture?

(vi) Does the project specify standards that enable information exchange and
resource sharing throughout the agency, while retaining flexibility in the choice of
suppliers and in the design of |ocal work processes?

Ri sk Managenent :

(vii) Does the design of the project reduce risk by:
(1) reducing custom desi gned components;
(2) using fully tested pilots, simulations, or prototypes before going to
producti on;
(3) establishing clear neasures and accountability for project progress; and
(4) securing buy-in fromprogramofficials who will use the systenf

(viii)Can the project be inplenmented in small phases, each of which solves a specific
part of an overall m ssion problem and delivers a measurable net benefit independent
of future phases?

(ix) Does the investnment enmpl oy an acquisition strategy that shares risk between the
government and the contractor, effectively uses conpetition, ties contract paynents
to accomplishnments, and takes maxi mum advant age of commercial technol ogy?

11. If the investnment review board is satisfied that the business case positively
answers these key questions, a decision can then be made to proceed with the project
at a specific level of investnment. At this point, the Census Bureau uses a variety
of tools to hel p manage the devel opment and i npl enentati on of these projects.

V. USEFUL | T MANAGEMENT TOOLS

12. First, the Census Bureau has adopted the Business Process Reengi neering (BPR)
approach. BPR hel ps organi zations identify inproved business practices that also may
achi eve cost efficiencies. One underlying principle of BPR is that an organi zation
shoul d thoroughly review its operational practices before automating or updating the
“as is” practices. The bureau has used BPR extensively before enbarking on severa
maj or | T projects.

13. Anot her critical tool is project management. During the |ast few years the
Census Bureau has begun to train enployees in professional project management. The
bureau entered into a partnership with ESI International and George Washi ngton
University in Washington, DC to enable | arge nunbers of bureau enployees to earn a
master’s certificate in project managenent. So far, 160 enpl oyees have been
certified, with another 40-60 begi nning the program each year. The courses are held
at the Census Bureau during work hours. Project managenment techniques involve using
mul tidi sciplinary teans to plan, schedule, and inplement projects successfully

t hrough cost control, configuration control, risk managenent and cl ear

comuni cations. At the Census Bureau, large IT projects must be managed by certified
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proj ect managers in order to be funded.

14. Third, the Census Bureau has greatly expanded the prototyping and testing
phases of devel opnent. Large projects are broken down into discrete phases that are
denonstrated and tested before the project continues to the next phase. This creates
many opportunities for evaluating projects and possi bly meking nodifications before
too much tine and noney is invested in the wong areas.

15. The followi ng case study illustrates how IT statistical projects at the Census
Bureau are planned and managed, including aligning such projects with the bureau’s
m ssi on and business priorities.

VI . Case Study: The Integrated Statistical Solutions (I1SS) Project

16. Recogni zi ng the need for a common approach to accessing and di ssem nating

i nformati on, the Census Bureau initiated the Integrated Statistical Solutions

Proj ect . The I'SS project enconpasses a suite of integrated processes designed to
support creation, access, and dissenination of both integrated data products and

i ndi vidual data sets that can be integrated with other sets. Wthout |ISS, the burden
is on the data users to identify, conpile, sort, parse, and refornat data prior to
anal ysi s.

17. In 1998, the ISS redesign team was established to design the future of data
access and di ssem nation at the Census Bureau and create a roadmap for

i mpl ementation. Using BPR, the teamidentified the necessary steps to devel op new
processes. The |ISS team consisted of mid-Ievel managers across program areas,

i ncluding senior |IT managers.

18. First, the ISS team addressed several critical issues such as, why the bureau
was undertaking this project, how the project supported the Census Bureau’s m ssion
who the custoners and stake holders were, and what the project objectives were.

This, along with cost/benefit and risk analyses fornmed the core of the business case
that was reviewed by the IT I nvestment Revi ew Board.

19. The ISS teamidentified two primary objectives. First, to provide a dynam c
data integration environnment capable of responding to increasing and evol ving

cust oner demands, such as expandi ng public access to denographic and econom c data
through the Internet. Second, to maxin ze the value of data collection and the
resulting data assets, enabling devel opnment of new, relevant data products w thout
i mposi ng new data col | ection costs.

20. The I SS team al so conduct ed custoner surveys. The surveys confirmed that two
out of three custoners use nmultiple data sets and would like to integrate, manipul ate
and exam ne data from several sources.

21. The ISS project—as with any project—depends on the support of the interna
and external custoners. Therefore, the ISS team devel oped conmuni cati ons strategies
for dealing with principal stakeholders. Throughout the project, the ISS team
continues to share information on the systens and processes being designed with the
executive staff, program managers, survey sponsors and other custoners, to help them
under stand project objectives, inplenentation plans, and the reasons for changes
and/ or del ays.

22. Defining the |life cycle costs and benefits of the project has been a ngjor
chal l enge for the team For exanple, the |life cycle cost of ISS will probably be

of fset through a combination of internal efficiencies, information collection burden
reductions, and increased value created through new information products. This
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explicit view of project costs and benefits provides useful guidance to |ISS business
and technical architects, product engineers, and others. However, it becones the
future chall enge of managers to measure and capture those savings when the benefits
are realized. The team also explored several other alternatives for meeting its

obj ectives, but they were nore expensive and did not produce the organizational and
technical capabilities that would enable the Census Bureau to keep up with energing
t echnol ogy and custoner demands.

23. At the Census Bureau, the survey process life cycle consists of seven stages
(conceptualization, budget approval, survey design, collection, data processing,
anal ysis, and dissem nation), but with the inplenmentation of ISS, these stages wl]l
be streamined. After review ng devel opnent and delivery processes in other

organi zations, the |ISS team desi gned standardi zed and stream i ned product planning
and production processes that could be adopted agency-wi de. The ISS i npl ementation
strategy incorporates a phased devel opnent/delivery approach. |t establishes clear
deci sion points with respect to project inplenentation

24, The I SS team established nmetrics to permt thorough testing and validation of
system conponents. For |ISS, technical proof(s)-of-concept, iterative prototyping,
anal ytical performance testing, network performance simulation, and simlar

nmet hodol ogi es are being used to assure that program deliverables track objectives. In
addition, the ISS team deci ded to use independent verification and validation (IV&V)
against explicit criteria to assure that | SS devel opment phases are delivering

measur abl e functionality and benefits before proceeding with further investnments.

The acquisition strategy included utilization of both comrercial technol ogy and
private-sector expertise, proof of concept and pilot projects, technol ogy and too
assessment, and interactions with the research and vendor communities.

25. The 1SS design principles require an open architecture, interfaces, and tools

that support both internal and external custoners. Moreover, deploying a Corporate

Met adat a Repository (CMR) is a cornerstone of the 1SS plan. The CMR will facilitate
i nformati on access, interpretation, and production across the range of Census Bureau
data assets and eventually other Federal, state and | ocal agencies.

VII. ORGAN ZATlI ONAL CHALLENGES

26. I mproving the planning and managenment of |T statistical projects requires
organi zati onal change. Major changes that affect the organizational culture are
especially difficult to inplement. At the Census Bureau, the nost difficult changes
to i nplenent are those that require cooperation and invol vemrent across the entire
agency.

27. One of the reasons organi zati on-w de change can be difficult to inplement is
that it often involves shifting responsibilities and assignments between parts of the
organi zation. When activities are centralized, the donating office | oses both
control and resources. One approach that has been used at the Census Bureau is to
put in place Service Level Agreements. These are agreements between the office
providing the service and the user office. For exanple, when management of a Loca
Area Network (LAN) shifts froma programoffice to the central IT office, a signed
agreenent is put in place that specifies the |evel of service that the central IT
office will provide, such as a 24 hour a day, seven day a week help desk, a less than
1 percent down tine for equipment, specified tinmes for maintenance of equi pment, etc.
The performance of the IT office can then be objectively measured. These agreenents
are also put in place when servers and other equi pment are noved to the central IT
facility.

28. Anot her difficult area can be adoption and enforcenent of agency-w de
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standards. The Census Bureau approached this by putting together teanms of people
representing each programarea and the IT area to develop the standards. |In that
way, the standards were able to support the prograns’ business and had the approva
of the program areas rather than just the IT office.

29. Requiring a business case analysis for major IT investments can be expected to
yield m xed results until enployees gain analytical skills needed to produce a good
analysis. At the Census Bureau, while enployees were gaining the necessary training
and experience, a central consulting office was established to aid programareas in
writing business cases. A few skilled enployees were always on |l oan to different
program areas to help develop and wite nmajor business cases. This centra
consulting office was al so made avail able to help with Business Process

Reengi neeri ng, project management support, and other such activities.

30. Finally, putting together an I T Review Board can be very chall enging. Even
when staffed by top executives, the natural instinct in many organi zations is for
managers to support projects coming fromtheir own areas, rather than those that may
take resources fromtheir areas to support priority work el sewhere. The Census

Bur eau executive managers have devoted a | ot of time and resources towards building a
t eam approach to strategic planning.

VI11. CONCLUSION

31. As statistical organizations becone increasingly reliant on IT, planning and
management of | T investnments al so becones increasingly inmportant. Statistica

organi zati ons must create strategic plans that reflect organizational priorities and
align IT investnents with those priorities.

32. Statistical organizations need to incorporate managenment processes and tools to
hel p docunent and eval uate the cost, benefits, and risks of proposed IT projects
before such projects are undertaken. These tools include Business Process

Reengi neering, business case analysis, and high |evel organizational review and
approvals. Once projects are approved, strong project management is required to
assure that projects are conpleted on tinme and within budget. Prototyping, pilot
projects, and extensive testing are inportant components of successful |IT projects.

33. These types of organi zati on-w de changes often neet resistance and take tine to
i mpl ement. Often an organi zation will need to create new structures, such as an IT

I nvest nent Revi ew Board. Also, enployees may need training in areas such as project
management. This requires comm tment on the part of agency top managenent and

seni or executives, as well as financial investment for training.

34. Despite the chall enges of planning and managing I T statistical projects,
statistical agencies have little choice but to take the steps necessary to assure
that I T investnents are chosen wi sely and inplenmented successfully. O herw se, the
busi ness operations will not be supported adequately in the current and future

envi ronnent where keeping up with technol ogi cal advances is a critical part of
statistical operations.
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