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This report describes the operations performance tracking system (OPTS), an
automated individual performance measurement and reporting system designed for
industrial employees of naval air rework facilities (NAR~s). OPTS extracts and
organizes existing management information system data to provide individual perform-
ance measures and reports. It was implemented in the Power Plant Division at NARF
Alameda and can be used at NARFs elsewhere. The measures provided by OPTS can
be used to support productivity improvement techniques such as performance feed-
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SUMMARY

Problem

Implementation and evaluation of experimental programs to increase individual
productivity in the Power Plant Division (PPD), Naval Air Rework Facility (NARF),
Alameda required the development of accurate, objective measures of individual
employee performance.

Purpose

The purpose of the present effort was to design and implement an automated
individual performance measurement and weekly reporting system that would use infor-
mation currently available in the NARF's management information system.

Approach

The existing management information system for industrial naval air stations (MIS for
INAS) (hereafter referred to as MIS) was examined to determine what performance
information was currently being collected and reported. The NARF's MIS collects data
appropriate for individual performance measurement but currently does not report this

.. information at the individual level. New programs were designed to extract and organize
existing MIS data to provide such information.

- Results

The .principal result of this effort was an integrated performance measurement and
* reporting system called the operations performance tracking system (OPTS). This system
{ produces five weekly reports for use by employees and foremen. These reports summarize

the work activity of each employee and the shop as a whole and provide measures of
individual employee and shop performance.

Performance information provided by OPTS could be used in conjunction with a
number of productivity improvement techniques, including performance feedback, goal
setting, performance appraisal, and incentive awards. Further, OPTS provides an
objective basis for evaluating the effects of these techniques.

Conclusions

1. The OPTS individual performance measurement and reporting system for
production workers was implemented successfully in the PPD, NARF Alameda.

2. Because it uses data produced by the standard MIS, OPTS could be adopted by all
NARFs.

3. The most serious drawback of OPTS (and MIS) is that employees can manipulate
*inputs and thus inflate their performance measures. Appropriate controls are required to
* prevent manipulation if OPTS is to be an effective management tool.
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* Recommendations

It is recommended that:

1. NARF Alameda implement OPTS performance measurement reports in other
areas within the Production Department. OPTS may need to be tailored to fit these

* somewhat different work environments.

2. Other NARFs implement OPTS on a trial basis in their Production Departments.
Any local differences should be considered when transferring OPTS to other NARFs.

3. NARFs consider using the individual performance measures provided by OPTS in
conjunction with their productivity improvement efforts (e.g., existing incentive award
programs, the Navy's Basic Performance Appraisal Program, or experimental techniques
such as goal setting).

4. When implementing new productivity improvement programs, NARFs use the
individual performance measures provided by OPTS to evaluate resulting performance
changes.

5. Before NARFs adopt OPTS for such purposes, they strengthen the controls in the
work assignment and reporting systems to prevent manipulation of the performance
measurement information generated by MIS and OPTS.

Vill
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INTRODUCTION

Problem and Background

The Navy, along with the rest of the nation, has been concerned with declining
productivity. Efforts to improve productivity typically focus on technological innovations
(e.g., new equipment and automation) or changes in work methods or plant layouts (e.g.,
work simplification). One source of productivity improvement that is often overlooked in
private industry as well as in the public sector is human performance. Personnel
approaches to improving productivity through increased worker motivation include such
techniques as feedback, goal setting, and incentives. Dr. Alan Campbell, former chair of
the Civil Service Commission, has stated that, because the public sector is heavily
service-oriented, as is much of the private sector, people resources are probably a more

* important focus for improving productivity than are technology and capital investments.
Further, the Civil Service Reform Act (CSRA) of 1978 mandated the development of
objective performance measures for all government employees.

Accordingly, in mid-1980, the Navy Personnel Research and Development Center
(NAVPERSRANDCEN) and the Naval Air Rework Facility (NARF), Alameda agreed to
undertake an experimental program to increase productivity at the NARF based on
objective performance measures. The techniques to be tried required a measure of

* individual worker performance to assess the effects of implementating these techniques.

I. NAVPERSRANDCEN has been developing and testing motivational approaches to
increase the productivity of Navy employees since the mid-70s. These approaches have
included giving feedback to employees about their performance (Dockstader, Nebeker, &
Shumate, 1977) and paying monetary incentives to employees based on their individual
performance levels (Shumate, Dockstader, & Nebeker, 1978). An individual performance
measurement and reporting system was an essential element in each of these efforts, both

Y, as the basis for the experimental approaches themselves and as the source of the data
used to evaluate the experimental effects. The trial of goal setting and feedback and
incentive awards with Navy industrial workers also required a performance measurement
and reporting system.

NARFs are a step ahead in establishing a performance measurement and reporting
system appropriate for these research purposes because work measures in the form of
operation standards exist and are maintained for a large portion of the jobs in these
facilities. Further, employee work activity data are already being gathered sys-
tematically. Despite this relatively good performance measurement situation, there was
still a problem, however, because the standard management information system for
industrial naval air stations (MIS for INAS) used by all NARFs (hereafter referred to as
MIS) is intended for purposes other than individual performance measurement. It reports
productivity measures at various group levels rather than at the individual employee level.
Since the interventions to be tried at the NARF were designed to increase the
productivity of individual employees, an individual performance measurement and report-
ing system had to be developed.

The purpose of this effort was to design and implement an automated individual
performance measurement and reporting system for NARFs that would use information

* already available in the existing MIS. The new system was to provide (1) objective
individual performance measures for use in conjunction with productivity enhancement



techniques (e.g., goal setting and wage incentives) and (2) data necessary to evaluate the
effects on performance of implementing such techniques. Productivity, as used in this
report, is defined as the ratio of measured work output to measured work input. Other
relevant terms and issues are defined and discussed in Appendix A.

APPROACH

Research Site

The mission of the NARFs is to provide major maintenance and repair service for
aircraft and their components. In this capacity, the NARFs serve the fleet as well as

* other customers such as the Air Force. NARF Alameda, one of six NARFs, employs over
5,000 civil service workers, 75 percent of whom are wage grade (or blue collar)
employees.

The Power Plant Division (PPD) within NARF Alameda's Production Department was
selected for initial research because (1) this division had better standards coverage than
dlid other divisions and (2) its work best fit the criteria for good performance measures
(see Appendix A). PPD services various units, inciuding complete aircraft engines and
engine components and accessories.

* Figure I provides a generalized description of the workf low within PPD shops.
* .. Briefly, as units enter a shop, they are inspected to determine the level of rework

required. They are then repaired or overhauled as necessary, tested, and moved from the
shop to other shops, to the Navy supply system, or directly to a customer. For the most
part, mechanics in these shops work individually on assigned units.

Existing MIS Performance Measurement System

The existing MIS was examined to determine what data were being collected, how the
data were processed and stored, and what reporting capabilities existed. All NAR~s use a
standard MIS, which consists of several programs and reports that provide NARF
managers information relative to labor and finance, work planning, location and status of
work, and performance of shops, sections, and branches (the three lowest organizational
levels at the NARFs).

Performance measurement within a NARF production department relies on operation
standards, which are developed by the NARF's methods and standards analysts for each
operation required in reworking a unit. Operation standards are identified by type code,
depending on how they are developed: "A"l and "'D" type standards are developed through
work measurement techniques (e.g., time studies or elemental standard data); "B"
standards, by using work sampling; and "IC" standards, based on estimates of methods and
standards analysts. "IE,1 "IN," and "IZ" type codes designate various categories of work for
which no operation standards exist.

To collect performance data in the production shops, MIS draws upon an extensive
data file (the master data record or MDR) for the various kinds of units reworked at the
NARF to generate a "shop order" for each incoming unit. The shop order lists the specific
operations ordinarily required to rework that kind of unit in the order performed (see
Figure 2). Each operation line (LINE NO.) indicates the shop responsible for doing the
work (SHOP NO.) and the operation standard type code (STD CD) and time allowed

2
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(OPERATION STANDARD) to complete it. (Operation standard times are shown in
decimal hours (e.g., .25 hours equals 15 minutes).) Each shop order carries a unique 7-
digit alphanumeric number (LINK NO) that is used to identify both the shop order and the
unit to which it applies. Although a particular unit may be reworked more than once

* during its service life, it is assigned a new shop order and link number each time it comes
* to the NARF. Each shop order is accompanied by a set of m achine- readable, punched
* cards called job cards encoded with the same link number.

Shop employees use the job cards to provide work progress and timekeeping data
inputs to the MIS. The employees insert the job cards into transactors, which are data
entry devices wired to a central computer. Ordinarily, a transaction is made whenever

* work stops on a shop order operation. Work may stop either because the operation has
been completed or because of some other reason (e.g., end of the work shift, lack of parts
necessary to complete the job, employee is reassigned to another task). Each transaction
provides essential performance measurement data, including the identity of the employee
making the transaction, the unit's link number, the line number of the operation, the
status (completed or incomplete) of the operation, and the time of the transaction. The
MIS compares this transaction time to the time the employee last transacted (or to the
start time of the work shift, if this is the mechanic's first transaction of the day) to
calculate how much time the employee spent on that operation. If the transaction has
indicated that the operation is not yet complete, the MIS accumulates in memory the time
spent on that operation and, when the operation is finally completed, calculates the total
time spent on it. In subsequent processing, the MIS uses the link and line numbers to
match the transactor input data with the corresponding operation standard data that were
used earlier to produce the shop order.

The MIS calculates a performance efficiency measure by comparing the accumulated
earned operation standards to the time it actually took to complete the operations. The
standard performance measurement system at NARF (called the MIS feedback system)
provides performance measurement reports for shops, sections, and branches within the
Production Department. These reports show an "efficiency index" that is the ratio of the

* total operation standard hours for all operations completed by all workers within the shop
(or section or branch) during the week to the total time spent by all workers to complete
those operations, multiplied by 100. An efficiency index of 100, therefore, means that the
group completed the work in exactly the operation standard time allocated by the
organization for those operations. As can be seen in Figure 3, a sample performance
summary report, an efficiency index is calculated for each of the various categories of
work done in the shop (e.g., aircraft, engines).

The primary shortcoming of the existing NARF performance measurement and
reporting system was its lack of an individual performance measure. However, since all
transactor inputs are identified with the employee doing the work, the data necessary to
develop such a measure were already being collected by the system.

Design and Development of OPTS

The operations performance tracking system (OPTS) was designed to collect and
analyze the existing MIS individual work activity and performance data and to provide
reports for employees and foremen that summarized this information. Reports were also

7-1 designed to supply foremen with additional information about shop performance and to
provide backup data about specific work being done in the shop.

5
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The system was a collaborative effort by personnel from NAVPERSRANDCEN, NARF
Alameda, and the Naval Regional Data Automation Center (NARDAC), San Francisco.
System programming, testing, implementation, and maintenance were provided by
NARDAC.

RESULTS AND DISCUSSION

OPTS consists of 16 programs, 4 permanent files, 2 weekly tape files, and 5 weekly
feedback reports. Figure 4 provides a flow diagram for OPTS, showing inputs and outputs.
All reports and tapes are generated weekly. The reports were designed primarily for use
by foremen and employees in conjunction with various productivity improvement pro-
grams, while the tapes provide individual worker activity and performance data essential
to evaluating the effectiveness of these programs. OPTS can accept manual inputs such
as employee identification codes (to assure confidentiality of individual employee
reports), efficiency goals, and corrections to erroneous data. Although it was designed for
use in PPI3 at NARF Alameda, it can be easily adapted to other divisions within NARF
Alameda or to another NARF. 1

MIS OPTS

Fiur 4.OTWfo iarm

€-7 7

JOB CARDS

p EMPLOYEE

0CARDS i

DATEFEDACKSYTE

TRANSIACTOR

LOAATION

AND

ANODHO

ADTSUMMARY
IENDIVDUAL
PRFORMNCE

Figure 4. OPTS flow diagram.

'OPTS is currently being used by the PPD at NARF North Island.
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Overview of System

OPTS collects all transactor inputs made by or for each employee during the
reporting week (Monday through Saturday) and classifies these into various categories of
work (direct labor on shop order operations, indirect labor such as shop cleanup or
training, leave usage, etc.). Weekly OPTS reports show the hours expended in these work
categories. Direct labor hours are further analyzed to determine the type of work done,
the operation standard hours f or the work, and the completion status of each operation at
the end of the week.

Only hours expended and standard hours "earned" on operations that are completed by
the end of the week are counted toward performance for that week. As with MIS, hours
spent on operations that are not completed by the end of the week are held until the work
is finished. At that time, these carryover hours (hours spent in some previous week on
operations completed during the current reporting week) are counted toward performance.
This direct labor hour analysis separates out only those hours expended on completed
operations for comparison to earned hours on the same operations. When more than one
employee has worked on a particular operation, the standard hours for that operation are

* *. shared among all employees who have transacted that operation line. Operation standard
hours are credited in such cases by prorating the standard hours on the basis of (1) the

* hours each employee expended on that operation and (2) each employees performance
* efficiency in the past 4 weeks. In this way, employees earn hours based both on their
* input to the task and on how well they usually perform.

OPTS provides two complementary measures of individual performance on direct
labor tasks. Although both are based on performance against standards, they cover
different kinds of work that may be done by employees.

1. Efficiency percentage. This measure is analogous to the ef ficiency index for
organizational units reported by MIS. It indicates an employee's performance on those
operations whose work measures best satisfy the criteria for good performance
measurement (see Appendix A). Specifically, performance efficiency covers only direct
orgitnal work (as opposed to rework required to correct flawed work) and operations
compileted during the reporting week. Further, it is restricted to those operations having

with them). Fortunately, such operations encompass the majority of the work performed

by most employees. Efficiency percentage is calculated as follows:

Total Operation Standard Hours Earned on Original, Completed
Operations with A to D Standard Types X 100

Total Hours Expended on Original, Completed Operations
with A to D Standard Types

2. Realization percentage. This measure is based on all direct work completed,
including rework and certain operations having no standard time available to be earned.
Such operations are those with E, Z, or N standard type codes, as well as previously
completed operations. A previously completed operation is one on which time has been
expended during the reporting week but that had been reported as completed during a
previous reporting week. In this case, no standard time remains to be earned because it



has already been credited to the employee(s) who completed the operation previously.
Realization percentage is calculated as follows:

Total Operation Standard Hours Earned on All
Completed Tasks X 100

Total Hours Expended on All Completed Tasks

Since the denominator of this calculation includes any hours expended on operations that
have no corresponding standard hours in the numerator, an employee's realization
percentage is apt to be lower than his or her efficiency percentage. The efficiency
percentage compares earned hours to expended hours only on those operations with
associated operation standards; thus, it is a more precise measure of performance than is
realization percentage. On the other hand, realization is a broader measure that
considers a greater range of potential work activity. For some employees, then (e.g.,
those who do a considerable amount of rework), realization percentage may be the more
useful of the two performance measures. In general, using both measures should provide a
comprehensive picture of how an employee is performing on direct labor work.

OPTS Reports

Of the five weekly OPTS reports, two provide new information about the work
activity and performance of individual employees and shops respectively; and three,
detailed backup information that supports the entries on the two primary reports. This
backup information is also summarized on two computer tapes that are generated weekly
for program evaluation purposes. OPTS reports are discussed below; samples and field
descriptions are provided in Appendix B.

1. Employee Performance Report. This report is produced and distributed to
provide individual performance feedback to employees. Each employee and his or her
foreman receive a report that summarizes how that employee spent his or her time during

* the current reporting week, the week prior to that, and the past 4 weeks. It includes the
number of hours spent on indirect tasks, on overtime, and in various leave categories, and
efficiency and realization performance measures for work completed during each of the

* three time periods reported. Presenting information for three time periods helps foremen
* and employees to monitor performance changes.

2. Shop Activity Summary Report. This report, which is distributed to the shop
foreman, provides information about work activity and performance of the shop as a
whole during the current reporting week. It provides for the shop the same types of
information shown for an individual on the Employee Performance Report, including
overall efficiency and realization percentages for the shop. It also presents additional
indicators to describe the work that was done in the shop that week. It shows the total
time 4pent and operation standard hours earned on special categories of work (such as
handwritten shop orders prepared to describe and account for work lacking MIS-generated
shop orders).

3. Shop Activity Report by Employee. This report is distributed weekly to the shop
foreman to supplement the two primary reports. It shows (a) all labor transactions made
by or for each employee in the shop during the current reporting week, including indirect
labor and leave, and (b) any carryover transactions when previously uncompleted
operations are finally completed. (Carryover transactions, as defined earlier, are those
made in some previous week on operations completed during the current reporting week.)
It provides detailed information about each transaction. For direct labor transactions, it

9



provides the link number, the operation line number, the date of the transaction, the hours
expended (and, on completed operations, the hours earned), the operation standard type,
and other information identifying the kind of work done. For indirect labor transactions,
a 7-digit number identifying the labor charge category replaces the link number, and no
shop order information appears.

'a. ShpAtvt e tb ik This report also goes to the shop foreman. It
displays essetillythsameinformaion shown on the Shop Activity Report by Employee,
but it lists the shop's transactions for the current reporting week in link and labor charge
number order. Because it shows all operation line transactions made in the shop on each
link number being worked that week, it can provide useful information about work
progress. It can also be used to identify cases in which more than one employee has
transacted the same operation line, thereby sharing the operation standard hours for that
line.

5. Master Link Activity Report. This report shows all transactions made during the
current reporting week in all shops and shifts for which OPTS data are collected. Due to
its size, a single copy of this weekly report is generated and kept in some central location
for use by any foreman. This report is similar to the two shop activity reports just
described in that it provides detailed information about each transaction. The transac-
tions are sorted into link number order to show all activity on each unit, regardless of the
shop doing the work. This master report is intended to help foremen investigate cases in
which employees in different shops or shifts have transacted the same operation line.

In combination, foremen can use the five OPTS reports to understand the work being
* done in their shops and the performance of their employees. The Employee Performance

Report and the Shop Activity Summary Report are designed as primary sources of
* individual and shop performance information. The remaining three are provided as backup

for use as needed by foremen in researching pertinent data. All entries in the three
backup, reports carry employee number and shop and shift designators, as well as the link

* and operation line number transacted, to allow tracing information between the reports.
* For example, if a foreman or employee felt that the employee's efficiency percentage was

unexpectedly low one week, the foreman could easily use the backup reports to
investigate the situation. After referring to the Employee Performance Report that
showed the low efficiency percentage and the Shop Activity Report by Employee that
showed the transactions made by the employee that week, he would compare the
operation standard hours earned to the hours spent to determine which operation lines
accounted for the employee's low performance efficiency. Other information on these
lines! transaction records (e.g., the transaction date) may provide clues to help the
foreman and employee, both of whom would probably be familiar with the week's wor k
activity, to understand what had happened.

If there was reason to suspect that the standard time shown as earned by the
employee on a particular operation line was less than the full standard time allowed for
that operation, the foreman would then look up that link and line number in the Shop

* Activity Report by Link. As mentioned above, this report would show if some other
employee had also transac ted the same operation line and thereby earned or "1shared" part
of the operation standard time. If this other sharing employee was in the same shop and

* shift, his or her transaction record for this operation line would appear right before or
* after the original employee's transaction record. If there had been a sharing employee in

a dif ferent shop or shif t, an asterisk would appear in the multishop/shif t indicator column
* of the original employee's transaction record. In this latter case, the foreman would then

10



look up the link and line number in the Master Link Activity Report to find the record of
the other transaction and learn where and by whom it was made.

Similarly, if the Shop Activity Summary Report showed a large increase in hours
spent on indirect work, the foreman could examine the Shop Activity Report by Link or by

* Employee to determine which employees account for these expenditures as well as the
specific indirect categories used.

Trial Implementation at NARF Alameda

* Since OPTS was developed to provide individual performance information for use by
* NARF in experimental productivity improvement programs, training was conducted so

that the intended users would uniderstand the new reports. Considerable time was spent in
familiarizing the foremen with the purposes and formats of the reports, since they were
to receive and use all of them, and their help was sought in checking data and suggesting

* improvements to the reports before OPTS was implemented.

* Structured group training sessions were held with foremen and their production
* support personnel to present the rationale for OPTS and the principles behind its
- development. Additional group and individual training sessions were held with foremen to

review the information on the new reports and discuss how to use them. The initial
* reports generated by OPTS during the system test were used to help foremen familiarize

themselves with the system and to identify any problems in report formats or data.

Employees did not begin receiving individual Employee Performance Reports until
foremen were comfortable with the new reporting system (approximately 3 months after
initial report distribution). At this time, a performance fecdback and goal-setting
program using the performance measurement information provided by OPTS was imple-
mented in several PPD shops. Employees received training about their new Employee
Performance Reports and were provided with documentation similar to that shown in
Appendix B. For a complete description and evaluation of this program, see Crawford,

- White, and Magnusson (1983).

To evaluate the utility of the OPTS reports, interviews and questionnaires were
administered to shop foremen and participating employees. Shop foremen reported that
the individual performance reports provided a reasonable measure of the performance of
most of their employees. These reports were seen as one of the most useful aspects of
the total productivity improvement effort at NARF Alameda. The majority of employees
interviewed (69%) reported that the efficiency measure provided by OPTS was a good or

* usually good measure of their own job performance. Those who were less confident of the
accuracy of the efficiency measure reported problems with transacting, with inacccurate
operation standard hours on specific jobs assigned to them, or with the shop orders
prescribing the work to be done. A problem of particular concern was that employees and
foremen alike mentioned the potential for manipulation of the performance measurement
system. Various methods were described by which employees could claim work they had

* not done or could earn operation standard hours in excess of those they actually deserved
* for their work. The existing work assignment and reporting systems lacked sufficient
* controls to prevent such manipulation. (A more complete discussion of these problems

can be found in Crawford et al., 1983.) Since OPTS is basically an extension of the MIS
used by the NARFs, both measurement systems face these same problems. Individual
performance measures, as provided by OPTS, make these problems more apparent to
employees and foremen alike and emphasize the need for management controls.
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Potential Applications

OPTS provides useful performance management information not previously available
to employees and their supervisors. This information can be used to support a number of
productivity improvement techniques, including performance feedback, goal setting,
performance appraisal, and incentive awards. These techniques are discussed below.

1. Performance Feedback. Goal-setting theory (Locke, 1968) suggests that the
conscious intentions of an individual (his or her goals) will determine behavior. Further,
one postulate of the theory states that individuals will set goals spontaneously if they
receive feedback about their performance relative to a performance standard. Previous
research has demonstrated the motivational properties of performance feedback, par-
ticularly when this feedback includes information about one's performance relative to
others or to an objective standard (Dockstader, Nebeker, & Shumate, 1977). OPTS was
designed to provide individual performance feedback on a weekly basis. An employee's
productive efficiency percentage shows his or her performance relative to established
operation standards. Weekly feedback allows individuals to monitor their work perfor-
mance in a timely manner.

2. Goal Setting. Goal theory encompasses a number of hypotheses about the
motivational aspects of goals, including the following:

a. Specific goals increase performance more than do generalized goals.
b. Difficult (but attainable) goals result in higher performance than do easy

goals.

Both of these hypotheses have been supported in a number of research studies (Latham &
Yukl, 1975). Using an employee's performance efficiency from OPTS as a basis for setting
performance goals, the first hypothesis suggests that a goal of 120 percent would do more
to increase performance than would simply encouraging employees to do their best.
Further, the second hypothesis suggests that a goal of 120 percent would produce better
performance than would one of 100 percent, which, in general, is the accepted goal for
NARF employees. A detailed evaluation of the use of feedback and goal setting based
upon the performance measures provided by OPTS is provided in Crawford et al. (1983).

3. Performance Appraisal. CSRA (1978) requires all federal agencies to establish a
performance appraisal system to permit accurate evaluation of job performance based on
objective job-related criteria. The Department of the Navy has developed the Basic
Performance Appraisal Program (BPAP) (SECNAVINST 12430.1 of 19 3anuary 1981) to
meet the CSRA requirement. BPAP requires that performance elements and standards be
developed to cover those major components of a position for which the employee is held
responsible. OPTS provides objective measures of one element of NARF employees' job
performance; namely, productivity. It most likely represents the major component of
most production positions. NARFs can go far toward meeting the BPAP requirements by
incorporating performance efficiency from OPTS in their performance appraisal systems
for production workers.

4. Incentive Awards. Incentive award programs, in which employees receive
monetary or nonmonetary rewards for superior performance, have been quite effective in
increasing performance in a number of settings (Belcher, 1974). OPTS provides a

- performance measure on which rewards (e.g., training, promotions, recognition, or a
monetary award) could be based. One type of incentive system, a performance contingent
reward system (PCRS) (Shumate, Dockstader, & Nebeker, 1978), provides rewards directly
linked to work-related behavior. In developing a PCRS, it is critical to define the desired
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work behavior clearly and to link the reward directly to the behavior. Using the OPTS
performance efficiency percentage makes it possible to satisfy both of these require-
ments. For example, employees working above the standard rate of 100 percent
efficiency could receive wage incentives based on their increased productivity. Ideally,
the amount of the reward would be directly proportional to the extent to which the
standard rate was exceeded. The results of implementing such a PCRS using the
performance measures provided by OPTS in four PPD shops at NARF Alameda are
currently being evaluated.

5. Program Evaluation. When organizations experiment with productivity improve-
* ment techniques such as those just outlined, accurate, objective measures are needed to

assess the degree of success or failure of those efforts. Unfortunately, most such
experimentation is not subject to rigorous evaluation because of the lack of such
performance data. Evaluation requirements also extend to other organizational changes
such as the introduction of new managerial practices or advanced technology. The
information contained in the OPTS reports and tapes makes it possible to assess changes
in employee and shop performance and in other work indicators. In fact, OPTS data
provided the primary measures for the evaluation of the experimental feedback and goal-
setting and performance contingent reward programs studied at NARF Alameda.

CONCLUSIONS

1. The OPTS individual performance measurement and reporting system for pro-
duction workers was im plem ented successf uily in PPD, NA RF Alam eda.

2. Because OPTS uses data produced by the standard MIS used by NARFs, it could
be adopted by all NARFs.

* 3. The most serious drawback of OPTS (and MIS) is that employees could
* manipulate inputs and thus inflate their performance measures. Appropriate controls are

required to prevent manipulation if OPTS is to be an effective management tool.

RECOMMENDATIONS

It is recommended that:
1. NARF Alameda implement the OPTS performance measurement reports in other

areas within the Production Department. OPTS may need to be tailored to fit these
somewhat different work environments.

* 2. Other NARFs implement OPTS on a trial basis in their Production Departments.
* Any local differences should be considered when transferring OPTS to other NARFs.

3. NARFs consider using the individual performance measures provided by OPTS in
conjunction with their productivity improvement efforts (e.g., existing incentive award

* programs, the Navys BPAP, or experimental techniques such as goal setting).

4. When implementing new productivity improvement programs, NARFs use the
* individual performance measures provided by OPTS for evaluating resulting performance

changes.

5. Before NARFs adopt OPTS for such purposes, they strengthen the controls in the
work assignment and reporting systems to prevent manipulation of the performance
measurement information generated by MIS and OPTS.

13
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PRODUCTIVITY MEASUREMENT ISSUES

I. Productivity. Productivity, as used herein, is defined as the ratio of measured work
output to measured resource input. Special emphasis needs to be given to the word
"measured." The ratio is typica-l xpressed as.

Productivity WokOtu

Productivity increases when greater work output occurs with the same or less resource
input or when the same or greater work output occurs with a decrease in resource input.
Resource input is usually measured in terms of labor hours required to produce the
associated work output. If the output units are uniform, they can be measured as a simple
count of units produced (e.g., tons of steel produced or number of cars completed). If

* output units are not unif orm and cannot easily be counted (as in a repair or overhaul
facility), work measurement techniques are used to develop standard measures of work
output.

*2. Work Measurement. Work measurement refers to a variety of methods used to
establs relatively objective criteria (e.g., standards) to measure a fair day's work. These
methods include time and motion study, elemental standard data (e.g., methods time
measurement), and work sampling. Typically, work measurement includes the following
four steps:

a. 'Job analysis (JAN). Job analysis consists of a variety of methods (e.g.,
observation, work sampling, critical incidents, or questionnaires) used to determine job
requirements. These requirements, in turn, help to identify the skills, abilities, and

* knowledge needed to perform the job.

b. Methods improvement '. During JAN, opportunities inevitably arise for improving
* the way work is performed. Improvements may be in the form of simplifying, combining,

or eliminating certain procedures. The objective of methods improvement is to determine
and establish those work procedures that provide the best product or service for the least
cost.

c. Job description. A job description literally specifies the tasks and behaviors
required to produce a product or service. The description should follow directly from JAN
and incorporate procedural changes identified through methods improvement. An
important element of the job description is the requirement to specify a standardized
method for performing and reporting work. If work measurement systems are to provide a
major justification for personnel actions, as required by CSRA (197h), it is imperative that

* common procedures be followed within work units.

d. Performance standards. The transition from work measurement to performance
* measurement begins after JAN, when jobs and employees are brought together through

the development and implementation of performance standards. A performance or
* operation standard has been defined as the time needed for a normally skilled employee,

following a prescribed method, working at an average pace, to complete a defined task or
1% operation at an acceptable level of accuracy (Presgrave, 1971). (The standard usually

includes an allowance to cover such things as rest breaks and normal fatigue.) Basically, a
* performance standard represents how long it should take an employee to perform a given
* task or specified unit of work. From an organizational perspective, a performance
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standard represents what an individual is expected to do on a daily basis to warrant a "fair
day's pay."

3. Performance Measurement. The basic concern in the selection of performance
measures is that they reflect the valued objectives of the organization. The organization
must decide what is required of the employee, through the four steps covered above, and
develop measures suitable for obtaining the relevant performance information. While the
organization must make the final decision regarding what constitutes "good" performance
measures, the following characteristics of such measures are desirable for productivity
improvement efforts.

a. Definable/Objective. Performance must be dearly defined in terms of specific,
countable, observable acts or events.

b. Sensitive. If performance is to be enhanced, measures of performance must
reflect, or be sensitive to, changes in individual or group effort that determine perf or-
mance levels.

c. Complete/Comprehensive. All acts or events important for determining
performance need to be either measured or controlled. A rule of thumb is that at least 80
percent of the work should be measured. To achieve this, more than one aspect of job
performance is typically measured.

d. Timely. The time span for measurement should be as short as feasible. Smaller
time spans usually mean smaller units of behavior, actions, or events and more accurate
measures.

e. Reliable. Performance measures should reflect actual performance; that is,
equal levels of effort should result in consistent levels of measured performance.

f. Accessible. Performance measures should not be so difficult to obtain that the
potential benefits would be negated by the costs of obtaining the information.

These six criteria can be satisfied in industrial activities such as a NARF by
comparing the time an employee takes to complete tasks to the standard time allowed for

*. those tasks. Thus, work output (the numerator of a productivity ratio) is measured in
terms of performance standards, while resource input (the denominator) is measured in
labor hours.

4. Performance Reporting Systems. Once the basic data for calculating performance

measures have been identified (e.g., time taken to complete tasks and operation standard
times for those tasks), a means must be developed to obtain, manipulate, report, and store
performance information. Because of the volume and complexity of performance
measurement data in large organizations, these tasks cannot be considered trivial. Many
organizations face these issues by incorporating performance measurement and reporting

* in their management information systems (MISs). A MIS is an integrated system "for
providing information to support the operations, management, and decision-making
functions in an organization" (Davis, 1974, p. 3). Moet often, these systems rely on
computer hardware and software. A MIS processes raw data obtained through some data
collection system to provide information valuable to the organization. Davis states that,
"Information is data that has been processed into a form that is meaningful to the
recipient and is of real or perceived value in current or prospective decisions" (p. 32). The
focus of a MIS is to provide useful information in a format that meets users' needs. As
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with all MIS reports, performance measurement reports are most likely to be accepted
and used by the recipients if they satisfy certain criteria.

a. Appropriate content. The information provided by performance measurement
* reports should be both accurate and consistent over time. A performance reporting

system based on measures developed, as previously discussed, will satisfy the criteria of
accuracy and consistency. In addition, performance reports should provide the informa-
tion that managers and other users would like to have. At the same time, though, the
indices presented should be job-relevant and nonredundant. A related consideration is
that the reports should provide information that is comprehensive. While a single measure
of an employee's performance may be useful to a manager, a variety of indices of
performance and work activity may give a more complete picture of the employee's job-
related behavior. The time, effort, and cost required to supply performance measurement
information should not be wasted on trivial or inappropriate measures, or on those already
available. Finally, the level of aggregation of the information presented on reports should
be appropriate to their intended purposes. This means that the aggregation level should
be chosen to provide the right amount of detail. A manager may need performance
information for each unit supervised. A first-level supervisor, therefore, may need
performance measurement information for each employee.

b. Appropriate format and langu!age. The format or layout of the information on
the report page is another factor that influences user acceptance of reports. Information
should be organized logically and presented in a way that is easy for users to read. (Some
guidelines for preparing report layouts are provided in Hartman, Matthes, and Proeme,
1968.) Finally, the information provided and the titles and headings used on the reports
should be in a form and language easily understandable to the users. They "should
conform to the terms and practices of the industry to the greatest extent possible; that is,
the system must talk in the [users'] language, not vice versa"' (Walsh, 1968, p. 45).

c. Timeliness. To be of value, reports must provide timely information. Data input
to the reporting system should be as current as possible. Computer generation of reports
speeds data analysis, but this advantage is wasted if report distribution lags. Reports that
reach managers too late to support required decisions or actions are worthless. The
organization must accept responsibility for timely distribution of reports.

5. Uses of a Performance Reporting System. The primary purpose of a performance
reporting system is to help the organization manage performance. Managers can use
accurate and timely information about the performance of their own organizational units
to assess the effectiveness of their current managerial practices. This information can
also help an organization to plan its workload and labor requirements more accurately and

* to aid in staffing decisions, budget estimations, and resource allocations. Performance
measurement data can be used by management in evaluating the effectiveness of new
practices and programs.

When performance measurement is further refined to provide information about
E. individual performance, additional benefits are accorded employees and supervisors. With

regular and timely feedback, employees and their supervisors have an opportunity to
monitor their performance. Research and experience have repeatedly shown that "where
performance is measured, performance improves" (McConkie, 1979). Measures based on
work standards provide further information about an employee's work relative to average
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or expected performance. Job performance data can be used by an individual or the
supervisor to identify areas of strength or weakness, to assess career opportunities (e.g.,
promotion, transfer), to identify employee development needs (e.g., training, counselling),
and as the basis for performance-based rewards (e.g., pay increases, cash awards).
Further, individual performance measures can play an essential role in motivational
productivity enhancement techniques such as goal setting and performance incentives.
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EMPLOYEE PERFORMANCE REPORT

This report shows information about your performance for the current reporting
week, the previous week, and the last 4 weeks.

The top half of the report, labelled WEEKLY ACTIVITY, Columns 1-10, shows how

you spent your time during the current, previous, and last 4-week periods. The bottom
half of the report, labelled OVERALL PERFORMANCE, Columns 11-20, shows informa-

tion about how you performed during these periods.

WEEKILY ACT+IVITY

).{RECI HOURS EXPENDED (Columns 1-3)

ON COMI' TASK Hours you spent on tasks completed

during that period.

2 ON PREV COMP TASK Hours you spent on tasks that had

been completed previously.

ON UNCOMP TASK Hours you spent on tasks not yet
completed at the end of that perk.Id
(See Note I).

ADDIIIJUNAL HOURS (Columns 4-10)

4 o/T HRS Hours you worked overtime.

- 5 PREM HRS Hours you worked on premium pay&

6 O 6 TOTAL INDIRECT HOURS rotal hours you spent on indirect
charge categories.

.7 ANNAL LEAVE Hours of annual Leave you took.

- SICK I..EAVE Hours of sick Leave you took.

9 THER L.EAVE- Hours of other Leave you took
(for example, leave without pay
or holiday Leave).

"10 ERfRo & UNACG(JD HOURS Hours including overtime you
were expec:ted to be at work that
were not covered by transac:tions.
+This may be caused, for example,
by not transacting during the
last J5 minutes of your shift, or
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by having uncorrected transaction
errors such a.s 'LINK NOF ON WI:,"
or by your foreman not transacting
leave for you. A minus sign showi;

"-that more than the expected number
of hours were accounted for, proha
bLy because a correction was
processed Late.

OVERALL PERFORMANCE

ALL DIRECT HOURS AGAINST COMPLETED TASKS (CoLumns 11-14)

i1 ORIGINAL A-D Hours you spent at any time
on original (non-reprocess) A,
B, C, or D standard tasks that

were completed during that
period (See Note 2).

12 ORIGINAL OTHER Hours you spent at any time
on original non-A-D standard
tasks that were compLeted
during that period.

13 REPROCESS A-D Hours you spent at any time
on reprocess A-D standard tasks
that were compLeted during that
period (See Note 2).

14 REPROCESS OTHER Hours you spent at any time
on reprocess non A-D standard tasks
that were compLeted during that
per i od.

EARNED HOURS FOR COMPLETED TASKS (CoLumns 15-16)

15 ORIGINAL Standard hours you earned on
originaL A-D standard tasks
compLeted during that period
(See Note 2).-

16 REPROCESS Standard hours you earned on
reprocess A-D standard tasks com-

pLeted during that period (See
Note 2).

3-2
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Lg1m El it. i1

PERF:'(RMANCI- (Co L umns I 7-20)

EFF(CNCY % This percentage shows how etti--
cientLy you worked during that

*,- period. The standard hours you
earned on A-D standard original
tasks completed during that
period are divided by the houri
you spent on those tasks:

Co I umn 1 5
Efficiency 7.

Co l umn ii

18 OF* EFFiRUNCY GOAL This percentage shows how welt
you did that period in reaching
your Efficiency Goal:

Column 17
7. of Goal = - - - -

Efficiency Goal

19 RLZTN 7. This percentage shows your
performance when reprocessing
tasks and tasks with no standards
are included along with original
tasks with A-D standards:

Columns 15 + 16
Realization X =

Columns 11+12+13+14+2

20 7 OF RLZLN This percentage shows how well you
GOAL did that period in reaching your

Realization Goal:

Column 19
7. of RLztn Goal =

Realization Goat.

NUT I : Standard hours are earned only for completed tasks. You mayV sometimes work on tasks that you do not complete that week. Time
spent on such tasks appears in Column 3 as direct hours expended on
uncompleted tasks. When such a task is completed during a Later week,
the time you spent earli. er is ca. led 'Carryover.'

Hec:au.se pertormance is based on all hours expended on completed
ta s, both the carryover hours and any hours spent on the task during
tle week it was completed are considered to be direct hours expended
on completed tasks. For example, suppose you had transacted a stop
two weeks ago after working one hour on original work with a C stand-
ard. This one hour would show up in Column 3, direct hours expended
on uncompIeted tasks, for that week, but pg± in Column i since the
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task was not com|pleted. Suppose that, during the current week, you.
worked two more hours and completed that Line. lhe carryover hour
from two weeks ago wouLd go into the expended hours number in CoLuumn
11 for the current week, aLong with the two hours you spent to com-
plete the task. Of course, these same two hours aLso go into CoLumn 1
as direct hours expended on comp leted tasks tor the current week.
1. 1kewise, the total standard awarded for compLeting the Line would go
into CoLumn 15 for the current week.

N(IE '2: So that you can get credit for work on compLeted handwr ite

and added Line tasks with E standards, these tasks are c:hanqed to L.
standards for this report. Therefore, the expended and earned hours
tor these tasks are inctluded in the report coLumns that refer to A--D
r, standard tasks (Cotumins ii, 13, 15, and 16).

B
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SHOP ACTIVITY SUMMARY REPORT (SHOP-SUM)

This report summarizes the weekly labor transactions for each shop and shift. It
gives information about the performance of the shop and the nature of the work.

Column Iille DeJcriRlion

DIRECT HOURS EXPENDED (CoLumns 1-6)

-t ON COMP TASKS Hours expended on Lines completed
in the current week.

2 ON PREV-COMP Hours expended on Lines that
TASKS had been completed in a pre-

vious week.

3 ON UNCOMP TASKS Hours expended on Lines not
yet completed at the end of
the cubrrent week.

4 'TOTAL THIS WEEK TotaL of Columns 1-3.

5 ON PREVIOUS CARRY- Hours expended in previous
OVER weeks on tasks completed in

the current week.

6 TOTAL ON COMPLETIONS Total of Column i and Column 5.

" 7 STD HOURS EARNED Total standard hours awarded
for aLA tasks completed in
current week.

4 8 INDIRECT EXPENDED Total hours expended against
HOURS indirect charge categories.

LEAVE HOURS (Columns 9-l1)

"y ANNUAL Hours of annual Leave taken.

" io SICK Hours of sick Leave taken.

11 OTHER Hours of other Leave taken
(for example, hoLiday Leave or
Leave without pay).

12 ERROR & UNACCTD Hours, including overtime, that
HOURS employees were expected to be at

work that were not covered
by transactions. This may
be caused, for example, when
employees do not transact
during the Last 15 minutes of
their shift, or by having
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uncorrected transact ion errors
such as "LINK NOT ON WIP. A
minus sign shows that more
than the expected number of
hours were accounted for,
probably because a correction
was processed Late.

* . F'LNDED HOURS A6AINSr TASKS COMPLETED THIS WEEK (Columns 13-16)

" IA ADDED LINES Hours expended on added l. ines.

14 VOIDED LINES Hours expended on previously
voided Lines.

15 HAND WRITES Hours expended on non-
reprocessing handwritten shop
orders.

16 REPROC Hours expended on reprocess
handwritten shop orders.

HOURS SPENT IN SPECIAL CATEGORIES

O/T Overtime hours.

b PREMIUM Hours on premium pay.

EARNED HOURS AGAINST TASKS COMPLETED THIS WEEK (CoLumns 19-22)

19 -ADDED LINES Standard hours earned on

added Lines.

20 VOIDED LINES Standard hours earned on

previously voided Lines.

21 HAND WRITES Standard hours earned on

non--reprocessing handwritten
shop orders.

22 REPROC Standard hours earned on
reprocess handwritten shop

orders.
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EFFCY X Efficiency X shows how
efficient the shop as a
whole was on A, B, C, and
D standard original work
(plus added lines and non--
reprocessing handwritten
shop orders with A-E stan-
dards) completed in the
current week. Standard
hours earned on this work
are divided by the hours
expended on this work.
(Note that hours expended
on this work do not include
any expended hours on trans-
actions shown on the Shop
Employee, Shop-Link, and
Master Reports with E, Z,
or N standards.)

Column 7 - Column 22
Efficiency -

Column 6 - Column 16 - Expended Hours

Against E, Z, N,

Standards

24 RLZTN X ReaLization X shows how

efficient the shop as a

whole was on all direct
work completed by the end of the

• :current week. Standard
hours earned on original
and reprocessing work com-
pleted this week (Column 7)
are divided by hours
expended on all work com-
pleted this week (Column 6
+ Column 2).

Co L umn 7
ReaL iza t ion = .. . . . . . .. ....
"-aiz o Column 6 + CoLumn "'
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INDIRECT HOURS Hours transacted against each
, BY CATEGORY indirect category Listed below.

*p..,.,:" 1: nd i rec: t Ca tegor i es

AA/MA Supervision

MCI Exper imenta l

NA Training, Apprent ice

NB/NC Training,Non-Apprent ice

Ar ime Al lowed

, MB Delay

ME Backrobb ing

* - MF Canniba ti zat ion

MG Cleanup

Shop Genera l

IA/KK PLant Maintenance

KB/KC TooL Maintenance

KD Minor E.uipmnent

.-. Other ALL Other Indirect Categories

' .
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DETAILED SHOP ACTIVITY REPORT BY EMPLOYEE (SHOP-EMPLOYEE)

This report shows all labor transactions for the current week by each employee in the
shop and shift. It provides detailed documentation to back up the Employee Performance
Report.

• M PL. N0 Five digit number identifying the
employee making the transaction.

2 LINK N0 A seven digit number that shows
one of three things depending on
the type of transaction: (1) the l~ink
number from the shop order, (2) the
jot) order number, or (3) the indirect
charge category.

3 HR Handwrite/Reprocess Indicator:
R = Reprocess handwritten shop order
H = Non-reprocess handwritten shop

or der
Blank = ALL others

4 LN NO The Line number i dent i fy i ng
each operation or task on a
shop order.

S BWD Base Work Day shows the work
day on which the transaction
was made.

6 AV Added/Voided Line Indicator:
A = Added Line
V = PreviousLy voided Line
Blank = Al, others

WTC Work Transaction Code identifies
the specific type of transaction:

e.q., 500= Work stop
600 = Work complete
570 Labor adjustment
520 = Batch stop
620 = Batch complete
670 Manual Labor corr .-

t ion-comp Lete
'700 Rework stop

. 'I (:arryover Indicator identifies a
Line worked but not compLeted in a
previous week that has been comple-
ted in the current week. The or i
ginat transaction .howing the hours

B-l



'-'

expended on the Li ne i n a prey i (n1.5.
week carries over to the week in
which the Line is completed. COI
aLso gives other information about
a Line's completion status,

*C = Carryover transaction made in a
previous week against a Line cor.
pleted in the current week.
P = Transaction made this week

against a Line that had been
completed in a previous week.

-" U = Transaction made this week
aga inst a Line not yet comp leted
at the end of the current week.
BLank = Transaction made in the

current week against task cao-.
pLeted in the current week.

VIRE:tI HOURS EXPENDED

'9 ON COMP TASK Hours expended on a Line comp Leted
in the current week.

10 ON PREV-COMP TASK Hours expended, in the current week
on a Line that had been com-

pLeted in aprevious week.

11 ON UNCOMP TASK Hours expended on a Line not

yet compLeted at the end of
the current week.

12 STD HOURS ERND Standard hours earned for the
Line if it was completed by the

end of the current week.

13 STD TYPE One Letter code showing how the
operation standard was determined.

A = Engineered time studies
H = Work sampLing and reference

materials

C = Estimate by M&S
D = Industry accepted data
E = Direct labor with no standard

hours
N = No standard hours in lieu of

summary Line
Z = Waiting for M&S input of stan-

dards for an added Line

So that employees can get credit for work on handwrites and added lines
with F5 standards, upon completion, these standards are changed to anti
printed on this report as C standards.

B-12
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Q u MY] De 5LQr i.t iQn
o-- IND.IIRE.I EXF'E.NDED

14 AT'wo Letter" code ident i ty i n. the
I [: categor-y of ind~irect char'ge (see

attached code sheet)

15 HIS Hours expended against the indirect
category.

E. AVL.HU . KS
:-- I .r.nvt: HO.URS'

16 AL. Hours of annual. Leave taken.

i I S.. Hours of sick Leave taken.

. ,OTH Hours of other Leave taken (for
exampLe, mi itary Leave or hoLi day
Leave).

-9 ERROR & UNACUf) Hours, incLuding overtime, that the
HOURS eApLoyee was expected to be at w-k

but that were not covered by trans-
actions or for which transac'tion
errors were not corrected. Th i s
amount is shown) I.y on the
total. Line for each empLoyee.

1.. 0i/1 PREM BTH Irndicator shows if the trans--
action was any of the fol.Lowing:
o = ransact ion on overt ime

. Jr arsact i(on on premiim pay
B t'ransaction on both overtime
aud premium pay
Blank :- None of the above

INH ERROR COI)DE Informati ona l error code i nd i ca t in
a transact i on error . For examp Le:

26 L.. i n k / L i ne n iumber on WI F:, n ot
on Mini

41 i .ie number invaLid tor WIF'
44 ' Transaction against previousLy

comp leted l ine

4.5 ransaction against voided Line
BH Lank No error

-.
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Indirect categories

AA/MA Supervision

MC Experimental

NA Training, Apprentice

NB/NC Training, Non-Apprentice

- .QA Time Allowed

*MB Delay

*ME Backrobbing

14F Cannibalization

MG Cleanup

MJ1 Shop General

KA/KK Plant Maintenance

KB/CC Tool Maintenance

KD Minor Equipment

*Other All other Indirect categories

B-14
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DETAILED SHOP ACTIVITY REPORT BY LINK (SHOP-LINK)

This report shows all labor transactions for the current week by each shop and shift.
These transactions are sorted into link number order.

* .~ uaI.tJ. I) ~ei ±..z•iLQri1

* LINK NO) A seven digit number that shows one
of three things depending on the
type of transaction: (1) the Link
number from the shop order, (2) the
job order number, or (3) the indirect
charge category.

2 QCI QuaLity Control Indicator:

rI C itical defect
2 = Major defect
3 = Minoi defect
O = None

A LINK SrAT Code identifying the status of
the Link:

0 = Not inducted
= Inducted -- work not started

2 = Inducted - work started
3 = Completed
4 = CanceLLed
5 = Voided

4 PRIJ Identifies the Program or type
of direct Labor work being done:

0 = Aircraft
i = Missiles
2 = Eng i ne
5 3 := Components
4 = Other support
5 = Manufacturing

, HR Handwrite/Reprocess Indicator:

R = Reprocess handwritten shop order
H = Non-reprocess handwritten shop order
,tank = ALL others

6 PRI Priority of the work being done (I-4)

7 LN NO The Line number identifying each opera.-

tion or- task on a shoP order.

B-16
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Column RescraIiD ri,

8 Col Carryover Indicator identities a
Line worked but not completed in a
previous week that has been completed
in the current week. The original
transaction showing the hours expended
on the Line in a previous week carries
over to the week in which the Line is
completed. COI aLso gives other infor-
mation about a Line's completion status
C = Carryover transaction made in a

previous week against a Line compie-
ted in the current week.

P Transaction made in the current
week against a Line that had
been completed in a previous week.

U = Transaction against a line not yet
completed at the end of the current
week.

Blank = Transaction made in the current
week.

9 SCHEDULED COMP Scheduled work day of completion
DATE NARF based on expected induction date.

10 SCHEDULED COMP Scheduled work day of completion
DATE SHOP based on actual induction date.

11 BASE WORK DAY Base Work Day shows the work
day on which the transaction

* was made.

12 AV Added/Voided Line Indicator:

A = Added Line
V = Previously voided Line

BLank = ALL others

13 TRADE CODE CurrentLy has multipLe uses within
NARF.

14 LINE STAT Number indicating status of the
line at the end of the current week:

j = Voided
2= Active - no work started
3 = Active - work started
5 = CompLeted
7 = Completed because of a Labor

transaction in a subsequent shop.

15 STD HOURS The operation standard hour content
of the Line.

~B-17
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16 SID IYP One Letter code showinWg how the
standard was deirmined:
A =Eninee-ed time studies

B = Work sampling and reference
mater i a Is

C = Estimate by M&S
D = Industry accepted data
E = Direct Labor with no standard hours
N = No standard hours in Lieu of _ummarv

Line
Z = Waiting for M&S Input o'f standard

hours for an added Line

? 7QTY BEING PROC Quantity of items being processed
for Line.

18 ENCODED EMPL NO Five digit number identifying the
employee making the transact ion.

19 SCHEDULED HOURS Hours expended prior to shop
EXPENDED PRIOR scheduled start date.

20 SCHEDULED HOURS Hours expended within shop schedule.
EXPENDED WITHIN

21 SCHEDULED HOURS Hours expended after shop scheduled

EXPENDED AFTER completion date.

22 STD HOURS Standard hours awarded for completing

EARNED the tine.

23 INFO ERROR CODE Informational error code indicating a
transaction error. For example:

26 = Link/line number on WIF, not
on Mini

41 = Line number invalid for WIF
44 = Transaction against previously

completed Line
45 = Transaction against voided line
Blank = No error

24. MSI MuLti shop/shift indicator: an
asterisk shows that more than one
shop or shift worked on this line.

B-18
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MASTER LINK ACTIVITY REPORT (MASTER)

This report shows all labor transactions for the current week by all shops included in
the OPTS system. These transactions are sorted into link number order.

' I .INK NO A seven digit numbei- that shows
one of three things depending on
the type of transaction: (1) the
Link number from the shop order,
(2) the job order number, or (3)
the indirect charge category.

2 QCI Quality Control Indicator:

I = Critical defect
2 = Major defect
3 = Minor defect
0 = None

" 3 LINK 'FAr Code identifying the status of
the link:

0 = Not inducted
i = Inducted - work not started
2 m Inducted - work started
3 = CompLeted
4 = Cancelled
5 =Voided

4 P4 PRG identifies the Program or type
* -f direct labor work being done:

) = Aircraft
i = Missiles
2 = Engines
3 = Components
4 = Other support
5 = Manufacturing

5 HR Handwrite/Reprocess Indicator:

R = Reprocess handwritten shop order
H = Non-reprocess handwritten shop order
Blank - Alt others

.) PRI Priority of the work being done (1-4).

.. N NI0 'he line number identifying each
operation or task on a shop order.
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Logluffi lilie Delariatiou

a COI Carryover Indicator identities a
Line worked but not compLeted
in a previous week that has been
completed in the current week.
The originaL transaction showing
the hours expended on the Line

in a previous week carries over
to the week in which the Line is
compLeted. COI aLso gives other
information about a line's com-
pletion status.

C Carryover transaction made in
a previous week against a Line
compLeted in the current week.

P= Transaction made in the current
week against a Line that had
been completed in a previous week.

U = Transaction against a Line not
yet compLeted at the end of the
current week.

BLank = Transaction made in the
current week against a Line com-
pleted by the end of the current
week.

9' . Matched/Unmatched Indicator shows
whether the transaction's Link number
is matched on the Work In Process
fi Le.

M = Matched
U = Unmatched

t(1 SCHEDULED COMP ScheduLed work day of compLetion
DATE NARF based on expected induction date.

1S SCHEDULED COMP ScheduLed work day of compLetion
DATE SHOP based on actual induction date.

12 BWD Base Work Day shows the work
day on which the transaction
was made.

13 AS'D Actual Start Date shows the
work day of the first trans-
action against the Line.

3-21

• * * * .. - . -



4

14 AV Added/Voided L.ine Indicator:

A = Added Line
V = Previously voided Line
BLank = ALI others

15 EXP'ND HRS Hours expended agains.t the
Line for, this transaction.

16 LINE S"AT Number indicating .status of the
Line at the end ot the current
week:

i = Voided
2 = Active - no work started
3 = Active - work started
5 = CompLeted
7 = CompLeted because of a

Labor transaction in a
subsequent shop.

1S ITD HOURS The operation standard hour content
of the Line.

18 STI) TYP One Letter code showing how
the standard was determined:

A = Engineered time studies
B = Work sampling and referencemater ia Ls

C = Estimate by M&S
D = Industry accepted data
E = Direct Labor with no stan.-

dard hours
N = No standards in Lieu of

summary Li ne
Z = Waiting for M&S input of

standard hours for an
added Line

19 QTY BEING PROC (uantity of items being processed
for L i ne.

20 EMPI. NO Five digit number identifying the
empLoyee making the transact ion.

21 SCHEDULED HOURS Hours expended prior to shop
* EXPENDED PRI(R scheduled start (late.

* 22 SCHEDULED HOURS Hours expended within shop schedule.
EXPENDED WITHIN

B-22
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23 SCHEDULE!) HOURS Hours expended after shop scheduLed

EXPENDED AFTER completion date.

24 STD) HOURS Standard hours awarded for
completing the Line.

25 WORK SHOP Five digit number identifying the
shop where the employee did the work.

26WORK 9 Shift in which the employee did
the work:

1 Day shift
2 = Swing shift
3 =Graveyard shift

2?1 ER CD) Informational error code indicating a
transaction error. For example:

26 = Link/line number on WIP,
not on Mini

41 = Line number inva!.id for WIP
44 = Transaction against previously

completed line
45 =Transaction against voided Line
hitank = No error

28 MSI Multi shop/shift indicator: an
asterisk shows that more than one
shop or shift worked on this Line.

to

B.2

.; CQ~mn il~eL~crR-io

i. :4.'HDLE OR or xpne fe o ceue

a9 . .. . .. . .. in .he Lin



*j jj22 .. I

Low 0

ILI

- a UUL4uc ca: c ~ i ;v u u .~L Q LOa W.

1 ~ . li (Ua a

lit a4 I

!Iclc~ ~ ~ ic a. IIxlee i

06 en M ;Mm M 'M 2,i m~S m M 1  m

kP 4- CIO* 111 PD IMl H Ni Ni Nq 40.C1
B-2 5



DISTRIBUTION LIST

Assistant Secretary of the Navy (Director of Productivity Management)
Chief of Naval Operations (OP-102) (2), (OP-II), (OP-14), (OP-14I), (OP-i15) (2), (OP-

987H), (OP-143)
Chief of Naval Material (NMAT 00), (NMAT-07), (NMAT-OOK) (10), (NMAT 08T244), (Code

09H3), (Code OLi)
Chief of Naval Research (Code 450) (3), (Code 452), (Code 458) (2), (Code 200), (Code 270)
Chief of Information (01-2252)
Director of Navy Laboratories
Chief of Naval Education and Training (Code 02), (N-5)
Commander, Naval Air Systems Command (Code 920)
Commander, Naval Air Logistics Center (5)
Commander, Naval Data Automation Command (OOT)
Commander, Naval Facilities Engineering Command (09ME)
Commander, Naval Military Personnel Command (NMPC-013C)
Commander, Naval Sea Systems Command (073)
Commander, Long Beach Naval Shipyard (Code 110)
Commander, Mare Island Naval Shipyard (Code 115)
Commanding Officer, Naval Air Rework Facility, Alameda (Code 900) (10)
Commanding Officer, Naval Air Rework Facility, Cherry Point
Commanding Officer, Naval Air Rework Facility, 3acksonville
Commanding Officer, Naval Air Rework Facility, Norfolk
Commanding Officer, Naval Air Rework Facility, North Island
Commanding Officer, Naval Air Rework Facility, Pensacola
Commanding Officer, Naval Intelligence Support Center
Manpower and Personnel Division, Air Force Human Resources Laboratory, Brooks Air

Force Base
Technical Library, Air Force Human Resources Laboratory, Brooks Air Force Base
Logistics and Technical Training Division, Air Force Human Resources Laboratory,

Wright-Patterson Air Force Base
Commander, Army Research Institute for the Behavioral and Social Sciences, Alexandria
Office of Personnel Management, Washington, D.C.
Office of Personnel Management, Western Region
Provost, Naval Postgraduate School
Library, Navy War College
Library, National War College
Defense Technical Information Center (DDA)

I.

* .... . . .



ILMED'

11 Y 1 1 8 ,3

q v Ir v t

N A, .1


