SECTION 6 BENEFITS

In addressing benefits at the highest level, it is apparent that there can be only two major types of possible benefits, operational benefits and functional benefits.  Operational benefits are those benefits associated with the development of a good or service, in this case the benefits associated with the manner in which data capture for the  census is performed.  Functional benefits refer to the value of the good or the service being performed, in this case the value of an accurate and timely  census.

6.1
Operational Benefits

An operational benefit is defined as any improvement in the manner in which a function is performed.  Operational benefits are usually reductions in the cost or time it takes to develop a product or perform a service.  Since all three alternatives were costed using full costing techniques, operational benefits are expressed as cost differences between the alternatives.  Those cost differences are presented in the description of each alternative.  There is however, one operational benefit that is not expressed as a cost difference.  This is the potential reutilization of equipment purchased for the 2000 Census, which has some useful life left after the 2000 Census is completed.  This benefit occurs because the period for processing of the actual  census is of relatively short duration.  Therefore, the equipment has the potential to be used after the  census for other BOC functions, since the equipment will have a remaining useful life.

In order to quantify this benefit, the BOC has estimated what equipment and in what quantities they would potentially reuse for other functions after the completion of the 2000 Census.  Because this equipment will be owned, it represents a potential cost saving to the  BOC, since we will not have to purchase this equipment to perform other functions.  To quantify this benefit, the remaining value of the equipment that would be reutilized was calculated using a straight line depreciation method.  It is assumed that all technology equipment configured for use in the 2000 Census in all the alternatives has a useful life of five years, with the exception of PCs, which are assumed to have a useful life of three years.  The 2000 Census will utilize the equipment over two fiscal years.  Therefore, it is assumed that PCs will have remaining value equal to one year of their useful life of three years and all other equipment will have remaining value of three years of their useful life of five years.  In other words, upon completion of the  census, the remaining useful life of PCs will be 33 percent of the total useful life.  The remaining useful life of all other equipment will be 60 percent of the total useful life.  To calculate the total value of the reutilization benefit for each alternative, these percentages were multiplied by the purchase price and then by the total quantities identified for each type of equipment.

6.2
Functional Benefits

Functional benefits refer to any positive impact in the value of the function being performed.  In performing a data gathering function such as the  census, the only available functional benefits are more accurate data or more timely data.  All alternatives were developed and configured to meet the same level of accuracy and to meet the same processing schedule.  Hence all quantifiable functional benefits are equal in all alternatives, since they all meet the same schedule and are configured to provide the same level of accuracy.

6.3
QUALITATIVE BENEFITS

This section provides the qualitative (non-quantifiable) benefits that result from each of the three alternatives.  OMB Circular A-94 states that, “Benefits that cannot be quantified in terms of direct dollar values should be described as best as possible.  Service improvements, reduced frequency of incorrect processing, increased information handling efficiency, and overall organizational performance upgrades are all benefits.”  Even though qualitative benefits do not have a dollar value associated with them, thus making it hard to compare them to actual project costs, the information can be used by the project managers as an additional consideration in the final decision-making process.


Identified Qualitative Benefits

This section describes the qualitative benefits identified for all three alternatives.

6.3.1
Benefit 1

Ability to increase level of accuracy over time.

All alternatives can be engineered to obtain the required level of accuracy.   The state of technology for ICR systems combined with reject rekeying allows for a fairly high level of accuracy at this point in time.  The state of technology for ICR systems is continually evolving.  Therefore, the level of first pass accuracy will increase in the future.  Analysis of the accuracy rates from the 1990 Census showed that full surname keying produces the highest error rate.  Imaging technology should improve on these accuracy rates for surname capture.

On the other hand, the ability to increase the accuracy rate for keying is constrained.  In organizations where the desire is to approach an accuracy level for keying of close to 98 percent, this level is achieved through the process of keying 100 percent of the items twice.  The two files are then compared to each other and inaccuracies are identified.  Due to the large volume of data flowing in during the census and the time constraints for processing the workload, the  BOC verifies only 4 percent of the keyed information through various Quality Assurance procedures.

Human factors should also be considered as accuracy relates to the skill level of the keyers who are available.  The skill level of the available labor force will decrease as the better prospects are selected out of the labor market.  As larger and larger numbers of keyers are required in a particular geographic location, the skill level of the additional staff will, over time, decrease.  Bringing on lesser qualified keyers may adversely impact the accuracy rates of the keyed information in Alternatives two and three since they utilize the highest number of keyers.

The 1994 - 1999 Information Technology Plan states that one of the goals of the  BOC is, "to the further exploitation of advances in technology that can contribute to the reduction of manual labor and respondent burdens, detection and correction of processing errors, improved quality and timeliness of statistical products . . . " Alternative one supports this goal by attempting to increase the accuracy of the data capture by replacing a large manual labor force with a state-of-the-art automated data capture system.

6.3.2
Benefit 2

Flexibility to modify accuracy levels.

The  BOC has a minimum accuracy requirement for capturing census information.  This benefit addresses accuracy above and beyond the required minimum and the flexibility which provides additional options to assist the  BOC in managing the 2000 Census.

The imaging alternative will allow the  BOC to change parameters with respect to the acceptance of various levels of accuracy.  This will allow the BOC management the option of trading off various levels of accuracy with the level of throughput.  For example, if the forms processing were operating ahead of schedule, BOC management may decide to increase the level of accuracy acceptable to the automated system.  Conversely, should a schedule slippage occur, production managers would have the option of altering the OMR/ICR system accuracy parameters to decrease kick-outs, thus speeding up the process.

With Alternatives two and three, the  BOC is constrained by the accuracy level of the keyers.  This will probably change very little, and the  BOC’s ability to change the accuracy level once the census process has begun is minimal.  Additional training may be provided, but this would impact would impact work schedules.

6.3.3
Benefit 3

Flexibility in template development.

This will be a benefit with respect to providing more flexibility in development of the forms’ capture templates or more ability to change them if the need arises.  Alternative three provides a benefit with respect to this issue in that templates are not required because all data are keyed in.  Alternative one does provide a moderate level of template development flexibility due to the user-friendliness of the application software system.

6.3.4
Benefit 4

Flexibility in forms designs.

Alternative one provides a moderate level of flexibility with the forms design that the off-the-shelf system could accept.  Alternative two has very restrictive forms design requirements which are not overly compatible with the  BOC’s desire to use a respondent-friendly approach to forms design.  Alternative three has no forms design requirements because all data will be input by keyers.

6.3.5
Benefit 5

Minimum time before census data is available (Faster availability of data).

Alternative one produces an automated image of the document.  Accessibility to specific areas of information will be increased because it will be easy to define subset parameters to the system to extract specific types of information from the image files.  Alternatives two and three do not offer this capability.

Additionally, because in Alternative one the census forms are maintained on image files, they can be transmitted easily by electronic means to anyone who needs the data and once again, it is easier and more efficient to select subsets of information for transmission due to imaging system indexing capabilities.

6.3.6
Benefit 6

Better retention and retrieval capability.

While all three alternatives will eventually provide the data in an ASCII format, Alternative one provides an electronic image of the data.  Once the data is archived, the digital format of the data will allow for greater ease in retrieving and manipulating the data, because the images can be sorted and stored by various types or classifications as a result of system indexing.  This capability makes the availability and useability of the data more user-friendly for those who will need to access the data in the future.

The 1994 - 1999 Information Technology Plan states that one of two primary areas of emphasis in the coming years will be the “application of modern information technology to improve the information value of our data products and to make our data more accessible to our customers.”  Alternative one supports this goal.

6.3.7
Benefit 7

Technology infusion into the  BOC.

Alternative one will provide the benefit of a technology infusion into the BOC.  This infusion of technology is accrued in two areas.  The first area is in regard to physical upgrades, i.e., the acquisition of state-of-the-art hardware and software.  While the cost benefit of acquiring the new technology is addressed in the cost sections of this document, there is an additional overall benefit to the  BOC in terms of efficiency and productivity in acquiring new technology and applying it to the general “way of conducting business” within the organization.

The second area of technology infusion is in the area of human empowerment and enhancement.  With the acquisition and implementation of new technologies the skill sets of those who use the technology will increase.  This will allow staff to be more productive and also more competitive in the job market.

From a management perspective, the ability to provide a current technology environment may make it easier to attract and retain needed staff.  Particularly in the  BOC, where a staff of scientifically and mathematically minded people are required, the lack of a sufficiently equipped technological working environment would be a hindrance to those employees currently on board and a negative point for those considering employment.

As a result of declining Federal budgets the need to do more work with fewer dollars is critical if organizations are going to meet their missions.  The infusion of high technology products into the approach to doing business will support management in performing more work even though budgets may be less.

Alternative one results in the highest level of technology infusion.  Neither Alternative two nor three offers this benefit.

6.3.8
Benefit 8

Enhanced perception of  BOC services by potential customers.

It is critical for the  BOC to be perceived as cost effective and efficient if it is to garner its share of service work from other  government organizations.  Increased application of technology will increase efficiency and reduce the cost of performing surveys.  The commercial business environment has long understood the benefit of implementing technology to reduce costs and increase competitiveness in the marketplace.  With shrinking budgets,  government organizations are going to have to demonstrate that they are cost effective.  They will have to fight ever harder for their “share of the market.”  Incorporating state of the art technology in the 2000 Census will provide, to a degree, this type of benefit.

Alternative one creates the better perception that newer technology is being employed to lower the cost of surveys.  Alternative two does not provide this perception, especially since it is essentially the updating of a 1990 system that is unique to the  BOC.  Alternative three does not employ new levels of technology.

6.3.9
Benefit 9

Supports the Year 2010 Census.

By virtue of moving to a more open-system, automated survey environment for the 2000 Census, the  BOC is positioned for easier execution of the Year 2010 Census.  The utilization of the all-keying scenario would mean that the  BOC would have to make a larger “technology leap” to automate the Year 2010 Census, assuming that technology changes continue to occur at least at the current rate.  The implementation of Alternative two will leave the  BOC behind the “automation power curve” because it requires construction of unique hardware components which, like the system from 1990, is incompatible with other current technology.  Alternative three provides no technology that would launch the  BOC’s information technology environment into the twenty-first century for the 2010 Census.

6.3.10
Benefit 10

Better perception of various oversight organizations with respect to implementation of technology.

The  BOC is committed to upgrading its automated systems and implementing an open system computing environment.  This will help to increase efficiency and improve the cost effectiveness of newly acquired systems.  Upon completion to the 1990 Census, various oversight organizations expressed concerns regarding the  BOC’s approach to executing the census.  The implementation of Alternative one to improve the census process would demonstrate a “rethinking” of the  BOC’s approach to performing the census.  Refurbishing the FACT90 system and using it in the 2000 Census may create the impression that criticisms regarding the 1990 Census were not addressed.

Further, the use of Off-The-Shelf hardware and software, as required in Alternative one, would be more in line with  government requirements to migrate to open systems.  Alternative two requires the construction of a proprietary system that has little applicability beyond the decennial census.  In many ways Alternative two is a one-time solution that has little to offer in terms of reusability, whereas Alternative one may be modified for reuse in other surveys.

6.3.11
Benefit 11

Flexibility of requirements for office space in which to locate DCCs.

Due to the smaller floor space size requirement and the operational flow of paper in Alternative one, a multi-tiered office building can be used to house a DCC.  Data could be captured (imaged) on one floor and the keyers could work from images from key stations on other floors.  Alternatives two and three require a large, one level building to accommodate additional movement and storage of the paper forms.

Because Alternative one can utilize a multi-tiered office environment, the  BOC will have more options in acquiring office space.  There is a greater availability of multi-tiered office space as opposed to large, one-level, warehouse-like environments.  Due to competitive market forces, the result will be that multi-tiered office space will cost less.

6.3.12
Benefit 12

A more technically sophisticated work force will result from training provided to operate the system.

While the  government will have to train staff in each of the three alternatives, Alternative one will provide those trainees with the highest level of technical training which will be more useful for finding additional work after the census is over.  While the BOC does not accrue the benefit of producing a more highly skilled work force, this may be considered a benefit to local economies and to the individuals, themselves.  Alternative two will provide skills for operating a unique system with no applicability after the  census.  Alternative three does not employ high levels of technology.  Therefore, high levels of technical training will not be provided.

6.3.13
Benefit 13

More efficient and flexible work flow.

Because, in Alternative one, the data is captured in a digital image and then passed to keyers, the batches of images can be grouped and distributed for additional work in an easier manner.  For example, the most accurate keyers at a DCC could be identified and then the full name keying part of the capture process could be automatically sent to those key stations while other work could be distributed among the lesser talented keyers.  This would only require manipulation of which data files went to which keyers rather than the movement of piles of census forms from one keyer to another.

Further, the logistics of moving paper to varying key stations is eliminated in Alternative one.  Once the census form image is captured, all data are organized and distributed by means of the automated system.  Thus, the need to physically move and store a large volume of paper is eliminated during the early stages of the data capture process.

Both Alternatives two and three are fairly rigid in flexibility of work flow, much of which is dictated by the movement of paper.

6.3.14
Benefit 14

Stable storage life of document image.

Alternatives two and three will result in a microfilmed image of each census form.  The film used in this process is very stable and will last up to 200 years.  In Alternative one the census form image will be maintained on a magnetic medium, which needs to be duplicated on a regular cycle to ensure the integrity of the data.

6.3.15
Benefit 15

Provides the benefit of providing short term work in low skill job areas.

Alternative three requires approximately ten thousand keyers who will be spread over several geographic areas, thus providing much needed low skill work to those localities.  Additionally, with the large number of keyers required by Alternative three, additional DCCs (at additional locations) will be required in order to provide enough availability of skilled keyers at any particular site.  This will result in spreading the economic benefits of performing the census to a larger number of areas.  Alternative two also uses a high number of keyers and, therefore, provides the same benefit.  Alternative one uses few keyers and, therefore, does not provide this benefit.

6.3.16
Benefit 16

Provides opportunity for the  BOC to continue in its technological leadership and be a source of pride for the  BOC staff.

The Refurbished FACT90 alternative elicits the highest level of pride within the  BOC.  The ability to develop, in-house, a unique and sophisticated system that satisfied the 1990 processing requirements demonstrates the technical leadership and capabilities of the  BOC.  The imaging alternative will evoke a moderate level of pride by demonstrating the  BOC’s ability to acquire and implement a state-of-the art system.

6.3.17
Benefit 17

Allows for delay of budgetary expenditures.

Both Alternatives one and two may be more vulnerable to budgetary constraints because system procurement must occur in FY97 and FY98, when the BOC’s budget may not appear as critical during the budget approval process.  Due to the simplicity of the system, the hardware and software for Alternative three will require few FY97 and FY98 funds.  The bulk of the budget request for the budget request for the system will occur at a time closer to the actual census, and, therefore, will be anticipated by budget approval authorities.

6.3.18
Benefit 18

The system is a proven system.

Because it is critical that the 2000 Census is executed successfully, there may be a benefit to the BOC management to be absolutely sure that the selected processing approach will work.  Employing a proven system that has been previously used in a successful manner may provide that level of confidence.

Alternative three provides the benefit that it is a proven system, and the  BOC is confident that it will work.  Alternative two was successful in 1990, but it has never handled as large a workload as the anticipated workload of the 2000 Census, nor is it currently designed to handle the proposed “user-friendly” forms design.  Therefore, it cannot be considered a proven system.  Alternative one has never been tried at the  BOC before, therefore, it is unproven. 

6.4
Table of Identified Benefits

The following table provides a graphic consolidation of the benefits that were identified for the three alternatives.

	
Benefits
	Alternative 1


Imaging
	
Alternative 2


Status Quo
	
Alternative 3


Keying

	1.  
Ability to increase levels of accuracy over time
	
X
	
	

	2.
Flexibility to modify accuracy levels
	
X
	
	

	3.
Flexibility in template development
	
X
	
	
X

	4.
Flexibility in forms design
	
X
	
	

	5.
Faster availability of data
	
X
	
	

	6.
Better retention and retrieval

a.  ASCII

b.  Image of forms
	
X


X
	
X
	
X

	7.
Technology infusion
	
X
	
	

	8.
Enhanced perception of service
	
X
	
	

	9.
Supports the Year 2010 Census
	
X
	
	

	10.          Positive oversight perception
	
X
	
	

	11.
Flexible office space requirements
	
X
	
	

	12.
Sophisticated work force is trained
	
X
	
	

	13.
More efficient and flexible work flow
	
X
	
	

	14.
Stable storage life of document image
	
	
X
	
X

	15.
Provides work for low skill employees
	
	
X
	
X

	16.
Source of pride and technological leadership
	
X
	
X
	

	17.
Delays budgetary expenditure
	
	
	
X

	18.
Proven system
	
	
	
X

	TOTAL
	
15
	
4
	
6


