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Introduction

This report presents an analysis of the return on investment (ROI) of the FY98 projects of the Tri-Service CADD/GIS Technology Center.

The mission of the Center is to coordinate CADD/GIS applications in facility management by establishing and promoting CADD/GIS standards and related applications in the interest of the Department of Defense (DoD).  The Center is the key DoD organization for developing and promoting CADD/GIS standards including training.

The Center's interest in the application of return on investment methods is consistent with DoD guidance on investment in Information Technology (IT).  ROI, together with an investment portfolio approach, is described by federal statute, in Office of Management and Budget (OMB) guidance, and in Guidelines prepared by the DoD.  Please refer to the bibliography for further reference.

This analysis was conducted as both a review of the merits of the Center’s FY98 Program and as an exercise in the development and application of the above policies to the Center’s capital program.  During the course of the exercise, three projects were withdrawn, two projects (Projects 97.024 and 98.155) were declared to have little or no benefit, and a third (Project 98.224) will require more data.  These projects are discussed in Section 3.4.5-7.

However, in general, the results show the potential for great benefit to the DoD through increased productivity in A&E activities at a very low cost.  Indeed, the benefits of CADD/GIS standards are estimated to so far outweigh the cost of developing and promulgating them as to suggest that any hesitation to proceed would be unwarranted.  It is estimated that every month of delay will result in over $40M of lost productivity-gains DoD-wide.   

In general, the results show the potential for great benefit to the DoD through increased productivity.  This productivity is shown to result through the standardization of CADD/GIS to achieve greater interoperability at relatively very low cost.  Expressed in terms of benefit to cost ratios, these range from 1.3 to as high as 812.8 to 1.  The FY98 Program as a whole was found to have an overall ratio of 169.8 to 1.

Although very high rates of return are not surprising for breakthrough technology, earlier drafts of these findings has generated significant interest in the subject and in the factors and methods on which they are based. The following is a general discussion of the most significant causes and their influence on the results.

The most significant fundamental or project specific factors driving the ROIs are: 1.) The assumptions regarding the degree to which the standards will be implemented and thereby eliminate redundant and repetitive tasks DOD-wide; and 2.) The estimated future data volume measured in detailed drawing counts, occurrences of GIS schema development, number of GIS related construction projects, and the number of annual data calls requiring drawing retrievals.  The quantitative influence of these assumptions is described by project in the report. 

With regard to confidence in the ROIs, the current state of plans for completing and implementing the FY98 projects often required that the POCs make hypothetical assumptions about the extent of the implementation by organizations responsible for the targeted processes.  Therefore, the ROIs are “potential” rather than expected or most likely values.  However, with regard to the sensitivity of ROI to these assumptions, even if only an equivalent of 20% of the benefits were achieved, or just over half the USACE 41 districts fully benefited, and even without Navy or Air Force participation, a benefit/cost ratio greater than 30 to 1 would still result.

Although this is still a very high rate of return, it remains the product of the same basic assumptions concerning potential and does not include a valid measure of the risks and uncertainties inherent in the assumptions.

As recommended in Section 5 of the Report, an accurate expected value of the ROI for these projects can only to be determined through the following procedures:

1.
continuous analysis of targeted processes to understand the need and control requirements,

2.
the detailed planning of implementation, 

3.
the baselining and control of project life cycle content, cost, and schedule,

4.
the development and application of measures of effectiveness for coordination and marketing related projects, and

5.
the continuous evaluation of benefit estimates throughout delivery and implementation.

In summary, the report documents a concept study that describes the great potential of the FY98 Projects, but does not predict outcomes.   It is also retrospective, performed in an introductory context that could not have a significant influence on FY98 project priorities and therefore probably did not receive as much attention as it might have.  Its best intended uses are as an introduction to IT investment methodology, formulating recommendations for use in future planning cycles, and as a new tool in support of the life-cycle management practices.

Questions or comments can be directed to Maurice Wilber at MCA Research Corporation, 1250 Maryland Avenue, Suite 503, Washington, D.C., 20024, by telephone at 202-554-5200 x11, or by email at mwilber@mca-research.com.
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1.0 Four Steps to Evaluating Information Technology Investments

We believe that as in any systems engineering or multi-process organizational context, inter-project dependencies and competing objectives must be considered.  The actual selection process requires the iteration of steps, singly and in combinations.  Only one step, Step 2 - Compute Investment Metrics (Scoring), directly involves ROI.  The following summarizes the four steps outlined in the OMB Guide on Evaluating Information Technology Investments.
Following this section, an illustration of the procedure will be presented using the method known as “The Balanced Scorecard”.

Step 1 - Screening 


Rigorously define the projects and their domain so that distinct comparison and analysis can be performed.  In other words, set clear boundaries, make clear distinctions and remove unfounded rhetoric. 


Answer the following questions

· Is the project relevant to mission priorities?

· Is the project feasible to design and execute?
· Are COTS alternatives available?

· Have others done this? 

· What are the lessons learned?

· Can anything be salvaged and reused?

· Does the project conform to technology and systems architecture?

· Does the project anticipate well-defined stages of development with clear decision points? 

Step 2 - Scoring

Define the investment metrics and compute their scores for each project.  Return on investment (ROI) is an indispensable investment metric. The basic idea is the familiar comparison of present values of life-cycle benefits with life-cycle costs. Matters of practice are established by guidance documents such as the "tool-kit" resources listed in the bibliography to this report. 

Step 3 - Ranking

Using The Balanced Scorecard approach, the results can be ranked by applying weights to computed values of the investment metrics.  Weighting the categories can be too easy.   Care must be taken to avoid appearing arbitrary or inconsistent with higher, organizational policy values or to disregard the fundamental, operational data from the processes to be affected. 

Step 4 - Managing

Managing the portfolio of IT investments is a matter of some judgment. For example, the best mix of projects requires consideration of factors such as the dependency among projects to achieve overall program goals.  The following describes the importance of considering projects with various objectives as well as an approach to dealing with these considerations. 

To provide a mid-level summarization that facilitates the process of balancing, presenting and reviewing of priorities, and allocation of funds by contribution to mission, we identified three general categories of projects.  These are:


  Core Mission


  Mission Related


  Mission Support

We define Core Mission Projects as those focused on providing products with the objective of CADD/GIS standardization and interoperability.  Mission Related Projects are those focused on providing products for the purpose of adding automation and consolidation of architectural and engineering tools and new subject areas to CADD/GIS functionality.  Finally, those projects necessary to achieve the level of collaboration, and thereby acceptance, marketing, training, distribution, and other contributions to the implementation of the Core Mission and Related Mission projects are labeled “Mission Support”.

With projects assigned to these categories, tools that focus judgment are used to examine inter-project relationships. Examples of such tools are described in The Memory Jogger Plus: Featuring the Seven Management and Planning Tools by Michael Brassard.  Pertinent tools are Affinity Diagrams, Interrelation Diagraphs, and tabular structures such as the L-Shaped Matrix.

Many other judgment factors may be deemed pertinent. Among them are the following:


The Opportunity Cost of Not Funding a Project 


Trade-Off: Current Systems versus Strategic Improvements


Trade-Off: Ongoing Projects versus New Projects

2.0 The Balanced Scorecard Approach to Portfolio Investment

Traditionally, corporate and government investments have been evaluated on the basis of their financial impact.  Profit, income, cash flow, rate of return and many other metrics have been used to measure the financial value generated by alternative investment portfolios.  In recent years, however, more emphasis is being placed on other kinds of measures, including those reflecting the overall health of the organization and the level of customer satisfaction.

Robert S. Kaplan and David P. Norton have been leading proponents of this new perspective on investment analysis.  In their book, The Balanced Scorecard, they argue that the traditional fixation on financial returns leads to a shortsighted view that can produce less than optimal results in the long run.  Kaplan and Norton propose four perspectives on value that are to be recognized when evaluating alternative investments.  These are; financial, customer, internal business processes, and organizational health.  Each of these perspectives is to be included in order to have a “balanced” measure of the value of a proposed investment.

The financial perspective is the first of the four.  Here Kaplan and Norton recognize the importance of the “bottom line” in the for-profit world (or, alternatively, total cost in non-profit or government organizations).  Many traditional measures of organizational performance are found in this category, including operating income, return on investment and economic value added.  Government agencies tend to use cost-focused measures like operating costs, cost of capital, or cash flow; although some products of non-profit entities can be converted to dollars.  These are incorporated into a financial metric (e.g., “statistical lives saved” in the analysis of proposed regulations or capital projects in health, transportation, environmental, and work place safety initiatives).

A second perspective focuses on the organization’s internal business processes.  Measurement is in a sense derived from financial and service perspectives, because they reflect the ability of the organization’s existing internal processes to accomplish the organization’s mission.  For some, responsiveness is critical, while for others quality is paramount.  A government organization’s internal processes are to be evaluated on the basis of their capability to meet the functional demands inherent in its mission.   

A third perspective reflects the long-term health of the organization or, as Kaplan and Norton put it, the organization’s capability for learning and growth.  Such concerns rarely have a strong impact on short-term financial objectives or customer concerns; in the long term, however, they can be more important than any other consideration.   Measures of an organization’s ability to learn and grow can focus on three areas: employees, corporate systems, and organizational alignment.  Employee learning and growth can be measured by employee satisfaction and retention (again, these tend to be lagging measures), and by employee skill inventories.  Corporate systems can be evaluated on the basis of information flow.  That is, how easily employees can access information necessary for them to do their (present and future) jobs.  In addition, the overall work environment and how well it facilitates innovation and growth is very important (and sometimes difficult to measure).

Finally, organizational alignment – the degree to which the goals and objectives of individuals and departments support corporate objectives – reflects how well the organization is coordinating its efforts.  Minimal buy-in to senior management’s goals can seriously limit the organization’s ability to grow.  

In the following pages, we illustrate an application of the balanced scorecard for evaluating the benefits to be generated by each of the TSC projects considered.  The financial benefits of each initiative are the most objective measures (in terms of dollar savings), but the other three categories of benefits are also recognized.  This illustration is put forth in Table 2.0-1.

Table 2.0-1 shows a potential application of the Balanced Scorecard approach to the TSC Projects. 

Table 2.0-1

 Balanced Scorecard Approach Applied to Tri-Service Center Projects

Core Mission Projects 

Mission Related Projects

3.0 Return on Investment

3.1 Ground Rules & Assumptions

A few general ground rules and statements of method are:

1.
The study concerns the 29 projects that the Tri-Service CADD/GIS Technology Center presented in its FY 98 Project Book.

2.
Cost and benefit life cycles of 5 years are presented while much longer periods can be appropriate for federal government investments, even in rapidly advancing technologies.  In this case, longer periods tend to increase ROI measures almost linearly with more time to accrue benefits and ever lower real replacement cost for system components.  

3.
Benefits and costs are Department of Defense (DoD) wide and consider only DoD implementation.

4.
With one identified exception, all estimates included are based upon informed judgment by cognizant Center staff.

5.
Cost estimates presented are based on actual budgets and estimates to complete at the judgement of Tri-Service Center designated project Points of Contact.

3.2 Findings

Table 3.3-1 presents the FY98 Tri-Service Center projects return on investment results.

It is to be noted that the Mission Support categorized projects are included without project specific benefit but must be seen as necessary elements of the overall FY98 Program. While the project specific benefits can be viewed as a measure of a given project’s contribution to the mission, it is also necessary to view benefits and project specific objectives in the context of the whole program.

The findings indicate an enormous potential benefit of the Core Mission projects that can be achieved if the CADD/GIS standards are used properly and as intended, are easy to access and are supported by expert guidance.  This degree of access and expert support is provided by the support projects.

The table lists the projects by category with the project title and number.  The FY98 approved funding is presented next for reference.  The current value of the estimated life cycle cost, which is the relevant measure of the investment in each project, is presented next, followed by the present value of the 5 year benefit estimate.

Net Present Value (NPV) is computed by subtracting the present values of the total life cycle cost from the total life-cycle benefits (Benefits - LCC = NPV) of the project.  NPV is considered the primary measure of the relative value of competing projects.  Finally, the benefit/cost ratio is computed by dividing the estimated benefit by the life cycle cost.  B/C ratio is primarily the screening measure for determining whether a project exceeds the threshold value of 1.0. 

The combined Benefit/Cost ratio for all evaluated projects is 169.8:1.  The correct interpretation is that every $1 invested will result in nearly $170 saved through increased productivity.

3.3 Project Level Findings

Table 3.3-1 Project Level Findings

Return on Investment by Project
(Dollars in Thousands)

Group                  
Project
FY98
                 Return on Investment             . 


Project               
    No.   
Funding  
  LCC   
    Benefits   
       NPV     
   B/C  

CORE MISSION:

      FGDC Participation     96.003     $    75.0       $  351.8                -                         -              -        

Data Standards
96.013-2
  250.0
 1,172.6
   953,136.5
951,963.9
812.8


Mgmt Standards
96.015
335.0
1,571.3
953,136.5
951,565.2
606.6


A/E/C Standards
96.017
260.0
1,219.6
292,583.8
291,364.2
239.9

      NIBS CADD Council  96.055           20.0             93.7                -                         -              -


Object Standards
98.245
     75.0
          351.8
677,200.0         676,848.2  1,924.9   
Subtotal Core Mission

$ 1,015.0
$4,760.8     $2,876,056.8   $2,876,296.0  $ 604.1

MISSION RELATED:

Details Library
96.023
     $  150.0
    611.3
 13,854.8        
  13,243.4       22.7


EDMS
96.062
     50.0          234.5
   29,517.5
   29,282.9
125.9

Coupling Details w/ AISC
97.019           75.0          351.8

Planning Proj. Clrghouse
97.020           20.0            93.8

      Guidance/Environ. App.
97.022           75.0          351.8

      Linking
97.024
100.0
469.1
0.0
0.0
-



Std. Data Formats
98.005
50.0
234.5
8,009.0
7,959.0
160.2


Erosion Models
98.015
70.0
328.3
528.3
200.0
1.6


D/PMS
98.045
50.0
234.5
10,191.0
9,956.4
43.5


Data Gathering Protocols   98.110           60.0           281.4

      Integrate CADD/GIS Stds.
98.125
60.0
281.4
14,022.5
13,741.1
49.8

      Sat. Image Stds. Man.
98.155
40.0
187.6
0.0
0.0
-


Elec. Solicitation
98.190
100.0
290.5
12,854.9
12,564.4
44.2


Smart Reduction of Mass
98.200           50.0           234.5

      Utilities Workspace
98.220
60.0
281.4
378.5
97.1
1.3

Plant Database             98.224           50.0
     234.5


Spatial Stds. Workspace
98.225
        75.0
      351.8
            378.5
            303.5
5.0
Subtotal Mission Related
      
$ 1,135.0    $ 5,052.7

MISSION SUPPORT: Subtotal
$  1,025.0
$   4,807.6
$               0.0
$       (4,807.6)
-

TOTAL

$  3,690.0
$ 16,299.3
$ 2,767,784.2
$ 2,751,484.8
169.8


3.4 Basis of Benefit Estimates

This section presents the detailed, quantitative rationale resulting in, and providing the basis for, the estimated benefit to each of the DoD processes targeted by each project. 

3.4.1 Core Mission Projects

Core Mission Projects as those focused on providing products with the objectives of CADD/GIS standardization and interoperability.

Project # 96.003 – FGDC Participation

Project # 96.013 - Develop Tri-Service Spatial Data Standards


Total Annual Army Corps of Engineers Spending Without Spatial Data Standards  = $86M = [(250K* 300) + (20K * 41) + (17.2K) + (250K * 41)] including

GIS schema development @ $250,000 per installation for 300 DoD installations 

Data dictionary maintenance @ $20,000 for each of 41 districts  

Standards meetings and travel = $17,200

Contractor data conversion requirements @ $250,000 @ 41 districts = $10.2M


When Annual Navy and Air Force Spending is included, the DoD total = $258M


Annual Avoidable Spending  DoD-wide  = Annual DoD-wide Savings = $258M


Total Present Value of Life-cycle Benefit = $953.1M 
= $258M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 96.015 - Develop Tri-Service Facility Management Standards


Total Annual Army Corps of Engineers Spending Without Facility Management Standards  = $86M = [(250K* 300) + (20K * 41) + (17.2K) + (250K * 41)], including

GIS schema development @ $250,000 per installation for 300 DoD installations 

Data dictionary maintenance @ $20,000 for each of 41 districts  

Standards meetings and travel = $17,200

Contractor data conversion requirements @ $250,000 @ 41 districts = $10.2M


When Annual Navy and Air Force Spending is included, the DoD total = $258M


Annual Avoidable Spending  DoD-wide  = Annual DoD-wide Savings = $258M


Total Present Value of Life-cycle Benefit = $953.1M 
= $258M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 96.017 - Maintain, Revise and Implement A/E/C CADD Standards

DoD-wide, 2.3M drawings will be produced in 1999*


Total Cost per Drawing Without Standards = $5587.80


Total Savings With Standards = 1%* of total cost


Total DoD-wide Annual Savings = $128.5M 


Implementation Lag: 1998, 30% of projects compliant with standards

                                        1999, 50% of projects compliant with standards

    2000, 85% of projects compliant with standards


Total Present Value of Life-cycle Benefit = $292.6M 
= $128.5 summed annually over the portion of the 5-year project life cycle for 

which benefits are projected and then discounted by 3.3% to its first year of

project investment outlay

Project # 96.055 – NIBS CADD Council

Project # 98.245 – Develop A/E/C Tri-Service Object Standards 


Project expected to achieve the sum of half the benefits of each of Projects 96.013 and 96.017.


Annual saving: $161.2M


Total Present Value of Life-cycle Benefit = $677.2M
=  $161.2M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay

* Source: Paul Herald, Chief, Civil Engineering Technical Center, U.S. Coast Guard 

3.4.2 Mission Related Projects

Mission Related Projects are those focused on providing products for the purpose of adding automation and consolidation of architectural and engineering tools and new subject areas to CADD/GIS functionality.

Project # 96.023 - Update and Revise Generic Details Library


10 projects per year in each of 40 Districts


Each project includes 40 details 


50% of details can be taken from the Generic Details Library 


3 hours are required to draw a detail from scratch


Relevant labor category is GS-9 (Step 5)


Labor cost with all overhead = $52.14/hour (for GS-9, Step 5)


 (20 * 3 * $52.14 * 10 * 40 = $1.25M) @ 20 details/proj. * 3 hours/detail * $52.14/hour * 10 projects/District * 40 Districts = $1.25M


DoD-wide application @ 3 * $1.25M


Total Annual Savings = $3.75M


Total Present Value of Life-cycle Benefit = $13.9M
= $3.75M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay

Project # 96.062 - Develop guidelines and materials for EDMS selection


There are 559 potential users, including 40 A/C/E offices and 519 other DoD offices


Acquisition without EDMS guidelines requires 3 months work @  GS-12 step 5  


Annual acquisition savings with guidelines = $6.9M = [($49,728/4) * 559] 


Annual savings from efficient use of appropriate EDMS = $1.7M = 1 month @ 

GS-11 Step 1 = [($36609/12) * 559] 


Rate of implementation of appropriate EDMS @ 25% the first year, 50% the second year, 75% the third year and 100% the fourth year.  


Total Present Value of Life-cycle Benefit = $29.5M
      = ($6.9M + $1.7M) summed annually over the portion of the 5-year project life-cycle           for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 97.019 – Couple Corps CADD Library of Standard Details with AISC Standard Connection Details

Project # 97.020 – Planning Project Clearinghouse

Project # 97.022 – Develop Guidance and demonstrate Use of GIS Technology for Environmental Restoration and Compliance Applications

Project # 97.024 – Linking Specifications, cost Estimates, and Construction Schedules to 2-D and 3-D CADD Drawings

Project # 98.005 - Develop and establish a standard digital file format with enabling applications for storage and retrieval of geo-technical/geological boring and soil sample data.


25% implementation


Benefits start in 2000


50 geo-technical offices @ 5 staff @ average labor cost of GS-5 to GS-12 range


10 national laboratories @ 10 staff @ average labor cost of GS-3 to GS-12 range


Annual savings: geo-technical offices = $2,140,218

                                national laboratories =     $801,5


Total Present Value of Life-cycle Benefit = $8.0
=  ($2.1M + $0.8M) summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 98.015 - Develop A Soil Erosion Model Guide

There are1000 TSC GIS projects per year


20% of TSC  GIS projects involve soil erosion modeling


Without the model guide, 40 hours @ GS-11 is required to select a soil erosion model


With the model guide, 4 hours @ GS-11 will be required to select a model 


GS-11(Step 5) = $19.88 / hour


Benefits start after 1 year development


Annual Saving: 36 * 200 * 19.88 = $143,136


Total Present Value of Life-cycle Benefit = $0.5M
=  $0.14M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay

Project # 98.045 - Continue Development of a Data/Project Management 

System for Survey Engineering


Users are the 41 USACE Districts and 5% of 200 military offices = 141


Savings per office = 8 hours per week @ 48 weeks = 384 hours per year


The representative GS level for labor cost is GS-7 Step 5 (Special Rate Table 0401) = $17 per hour


Labor cost including overtime @ 3 times $17 per hour


Annual saving: 54,144 hours per year @ $51 = $2,759,814


Total Present Value of Life-cycle Benefit = $11.0M
=  $2.76M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 98.110 – Develop Standardized Tri-Service Compliant Data Gathering Protocols

Project # 98.125 - Develop procedures and tools for integrating CADD based drawings, maps and construction information into a GIS


Benefits start in 2001


Retrieving drawings, maps and construction information now requires 20 hours per occurrence


There are 25 to 52 such occurrences per year at 200 military installations


The representative GS level for labor cost is GS-7 Step 5-Engineer


Annual saving = $7,854,000 = [(25 + 52)/2]  @ 20 hours @ GS-7


 Total Present Value of Life-cycle Benefit = $14.0M
=  $7.85M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 98.155 – Develop Standards Manual for Remote Sensing (Satellite Imagery) Mapping

Project # 98.190 - Continue support and implementation of Electronic Bid Solicitations


Benefits start in 2001

· DoD wide, $150 per set of bidder’s construction drawings


200 sets of drawings


300 projects per year


80% rate of implementation


Annual saving = $7,200,000 = (($150 * 200 * 300) * 0.8)

Total Present Value of Life-cycle Benefit = $12.9M
=  $7.2M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay
Project # 98.200 – Smart Reduction of Mass Points (X,Y,Z) to a Minimum Set

Project # 98.224 – Develop an Internet Accessible Tri-Services (DoD) Plant Database

· Use of database would result in 10% time savings
· Relevant labor category is GS-11 (Step 5)
· Labor cost with overhead = $60/hour (for GS-11, Step 5)
· Each project requires 80-160 hours for design
· 300 projects per year

· (80 * $60 * 300 * .10) = $144,000 @ 80 hours/design * $60/hour * 300 Projects/year * 10% time savings = $144,000
· (160*$60 * 300 * .10) = $288,000 @ 160 hours/design * $60/hour * 300 Projects/year * 10 % time savings = $288,000
· Total Annual Savings = $144,000 - $288,000
Projects 98.220 &  98.225 - Develop a utility menu of customized shortcuts in the AutoCAD workspace to facilitate efficient production of the A/E documents.  Develop digital workspaces that automatic implementation of TSSD (Spatial Data) graphic standards

Project 98.220 and Project 98.225 are linked, such that costs of developing a utility menu in AutoCAD workspace in order to make shortcuts for expediting production of CADD drawings in compliance with Tri-Service Spatial Data Standards (TSSDS) will be borne by Project 98.220. The apparent linkage also suggests that benefits of expediting the production of CADD drawings will accrue to Project 98.225.  Pending further research to estimate production of Spatial and A/E drawings and their proportionate implementation by specific CADD product, the total estimated benefits are allocated equally.


Annually, 300 projects, DoD wide


Each project includes 100 drawings


Workspace applicable to 50% of drawings


Each drawing requires 8 to 24 hours (average = 16)


Drafting time reduced by 10%


Labor cost is for GS 9/5 technicians @ $17.38 per hour

Annual saving = $417,120 = 300 projects @ 50 drawings @ 1.6 hours @ $17.38 


Total Present Value of Life-cycle Benefit = $0.8M
=  $0.4M summed annually over the portion of the 5-year project life-cycle for which benefits are projected and then discounted by 3.3% to its first year of project investment outlay

3.4.3 Mission Support Projects
The projects identified as Mission Support are included without project specific benefits but must be seen as necessary cost elements of the overall FY98 Program. These projects may be more accurately described as activities rather than projects with specific objectives of their own.  They are necessary to achieve the level of collaboration, and thereby acceptance, promulgation, training, distribution, support, and general implementation of the Core and Mission Related projects.

While the project specific benefits can be viewed as a measure of a given project’s contribution to the mission, it is also necessary to view benefits and project specific objectives in the context of the whole program. We identified the following projects to this category.


Project             
       No.    
  FY98     
Life Cycle Cost

CADD/GIS Bulletin
96.001
$     40.0
$   187.5

Sustain Center Training Workshops
96.006
50.0
234.5

Center Internet & Intranet Technology
96.011
220.0
1,031.9

Customer Service
96.013-1
125.0
586.3

Marketing
96.150
40.0
187.6

Support ESG, EWG, FTAG, & FWG
96.200
350.0
1,641.7

TSC CADD/GIS Equipment & Maint.
96.210
     200.0                        938.1


Total Mission Support

$ 1,025.0
$ 4,807.6

4.0 Conclusions

From the findings presented above, the following conclusions can be supported.

1.
The estimated benefits FY98 Tri-Service CADD/GIS Technology Center programs, as a whole, far exceed the estimated total cost.


2.
The margin of benefits over cost is so great as to allow for a high degree of estimating uncertainty and implementation cost risk without jeopardizing the minimum economic justification of the program.


3.
Of the projects for which quantitative measures of the return on investment could be postulated, all but two exceed the minimum threshold criterion with a wide margin for error and cost risk

4.
The TSC FY98 Program meets or far exceeds federal and DoD policy guidance for the implementation of capital projects whether viewed strictly as Information Technology (IT) or as an IT related capital project subject to more generally applied economic threshold criteria such as benefit/cost ratio.


5.0 Recommendations

While the findings have resulted in conclusive determination of the high value of the Tri-Service Center's FY98 Program, several ongoing initiatives are recommended.  These are listed as follows.


1.
Further ROI analysis of Center projects will be markedly facilitated through the common understanding and use of principles used in the course of this analysis.  More thoroughly supported estimates of benefits through better understanding of the processes and stakeholders affected by implementation would further enhance the credibility of these return rates.


2.
Identify and quantify risks and uncertainties with thorough the use of three point estimates and Monte Carlo simulation, especially of cost estimates, in order to establish appropriate contingency plans.


3.
Use the Balanced Scorecard approach to further evaluate projects in terms of their potential membership in an investment portfolio is indicated.  Refer to the bibliography for resources.


4.
Employ project life-cycle management principles including baseline establishment and control to facilitate the maintenance of current ROI data and to ensure the realization of maximum benefit.


5.
Establish effectiveness measures for the Mission Support Projects in order to monitor cost effectiveness and to identify improvement initiatives; and to set goals for improving value added by these measures. 
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