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INTRODUCTION

This study involves the development and application of a model for

measuring the Personnel Replacement Cost of Industrial Engineers at

two sites, the Seal Beach Naval Weapons Station and the North Island

Naval Air Rework Facility.

The research demonstrates the potential utility of using replacement

cost information in making policy decisions in the area of human

resource management in the Navy. It is a step towards linking human

resource decision making with the "coin of the realm." In particu-

lar, the relevance of replacement cost data to decision making invol-

ving issues such as training personnel internally versus the hiring

of more experienced, outside personnel is demonstrated.

Specific Objectives

This research had four basic objectives:

1. To review selected available data and systems for collecting

information which is relevant to measuring and monitoring turn-
over and replacement cost of Navy personnel.

2. To develop models for measuring the cost of turnover of selected

positions in the Navy.

3. To conduct a pilot study of the feasibility and measurement pro-
blems inolved in deriving the cost of turnover for selected per-
sonnel classification.

4. To analyze the data derived from the pilot study in order to
assess potential implications for human resource management pol-
icies in the Navy as well as possible areas for future research.



Reed for Replacement Cost Information

I

Recently, there has been increasing appreciation of the importance

and value of human resources to an organization. "Human capital"

(consisting of the knowledge, skills and experience which employees

possess and acquire) has come to be considered an important organiza-

tional "asset".

In our developing post-industrial age, information technologies re-

quiring highly skilled human services are becoming central to organi-

zational activities. Paradoxically, however, it is common for organ-

izations to have an "informational gap", lacking the information nec-

essary to support vital decision making in the human resources area.

The "human asset" represented by a skilled employee is often costly

to acquire and develop. Individuals may join organizations only af-

ter costly recruiting and selection procedures have been undertaken.

Furthermore, the training reflected in the development of experienced

personnel can typically represent a organization cost of an even

higher order of magnitude. This training can be provided either by

the hiring organization itself or essentially "purchased" by obtain-

ing more experienced personnel from the outside at a higher starting

salary.

In either case, considerable investment is made in the recruitment,

selection and training of people. Consequently, employee turnover

a1
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can result in substantial organizational cost. The replacement cost

incurred to effectively select and train new people after the

termination of an employee is frequently not known by managment.

Human resource replacement cost data can supply management with in-

formation necessary for optimal decision making in the human resour-

ces Arca. Of course, there are many qualitative factors essential to

human resource planning and decision making. It is through the in-

teraction of these factois with economic information such as replace-

ment cost that more adequate decision can be made.

Thus replacement cost information provides appropriate analytical i

formation for management decision support and yet allows for thorougi

consideration of non-quantifiable factors.

Research Sites

Two research sites were used in this study: 1) the Seal Beach Naval

Weapons Station and 2) the North Island Naval Air Rework Facility.

Seal Beach Location: This site is a naval weapons station,

located in Seal Beach, California. The positions under study are

located in the Industrial Engineering Division, which serves as a

consultant and advisor to all departments on the application of

Industrial engineering and productivity principles and techniques.

The division administers programs which provide evaluation, develop-

ment and implementation of methods, equipment and facilities. Its
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objective is to provide services which will upgrade capabilities and

enhance productivity while enabling employees to work in an environ-

ment that does not contribute to environmental pollution.

The position under study (for which replacement cost data was obtain-

ed) is Supervisory Industrial Engineer (GS-12). This position has

responsibility for administrative direction, technical control and

decision authority for operation of one of the branches of the

Industrial Engineering Division. A detailed position description is

presented in Appendix A.

North Island Location: This site is a naval air rework facil-

ity, a tenant activity of the Naval Air Station, located in Coronado,

California. The positions under study at this location are in the

Facilities Management Branch of the Facilities Engineering Division.

The Facilities Management Branch provides engineering services per-

taining to the justification, design, construction, utilization and

maintenance of command facilities.

The position under study at North Island is also the Supervisory In-

dustrial Engineer (CS-12). This position has responsibility for pro-

viding multi-discipline engineering service pertaining to all aspects

of the utilization of covered building space and real property as-

sets; for preparing detailed engineering studies to enhance produc-

tivity to modifications to existing shop arrangements; for supervis-

ing industrial engineers and industrial engineering technicians; anO

for exercising all personnel administration responsibilities. A de-

tailed position description is presented in Appendix A.
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RESEARCH METRODOLOCY

This research plan for this project consists of seven steps, as shown

in Table I and discussed next:

TABLE 1

SUMMARY OF RESEARCH PLAN STEPS

Step No. Description

1.0 Orientation to Navmat Operations and selection of
positions targeted for replacement cost analysis.

2.0 Develop descriptions of sequences of steps involved
In personnel processes of recruitment, selection and
training.

3.0 Identify cost items (classifications) associated with
processes of recruitment, selection and training.

4.0 Develop models for measuring replacement cost for
selected Navy positions.

5.0 Design data collection approach and instruments for
measuring replacement cost on a pilot basis and im-
plement.

6.0 Calculate replacement cost for selected positions.

7.0 Analyze cost data for human resource management im-
plications and assess possible areas for future re-
search.

j



6

Orientation to NAVNAT Operations

A meeting was held in the office of the Deputy Chief of NAVMAT in or-

der to orient the researchers to NAVMAT operations. The Productivity

Advisor to the Deputy Chief was also present. As a result of this

meeting a specific target position for this research was identified

(GS-12 Supervisory Industrial Engineers) and specific sites in South-

ern California were identified for collection of replacement cost

data.

Subsequent to this meeting, orientation visits were made to the

designated research sites, the Seal Beach Naval Weapons Station and

the North Island Air Rework Facility. Preliminary interviews were

conducted with the Head of the Industrial Engineering Department at

Seal Beach and with Branch Head of the Facilities Management Branch

at North Island.

These preliminary interviews were designed to explain the nature of

the research project, obtain further information about the target

position and to begin to gather data about recruitment, selection and

training practices.

Description of Reruitm ent, Selection and Training Steps

The next step was to develop standardized descriptions of the steps

involved in recruitment, selection and training of GS-12 Supervisory



7

Industrial Engineers at Seal Beach and at North Island. Since the

GS-12 Supervisory Industrial Engineer is not typically an entry level

position, it was necessary to ascertain "normative" career paths for

this position at each research site. Training components for each

position in the career ladder were then detailed.

These normative career paths were charted with the help of the Branch

Heads of each Industrial Engineering area under study. Interviews

were also conducted with incumbent GS-12 Supervisory Industrial Engi-

neers in order to obtain historical confirmation that the career

paths charted had validity.

The steps involved in recruitment, selection and training were ob-

tained by interviews with the Branch Heads of each area, with selec-

ted GS-12's supervising the selection and training of employees re-

cruited for positions leading up to the targeted positions, and with

designated representatives of the Personnel or Industrial Relations

Departments.

Identification of Recruitment, Selection and Training Costs

This third step involved interviewing the Branch Heads, designated

employees of their branches, and representatives of the Personnel or

Industrial kelations Departments in order to analyze the types of

costs that are incurred as part of the recruitment selection and

training process. Data sources detailing cost categories were also

helpful in classifying labor, service and materials costs.
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Development Nodels of Human Resource Replacement Cost

This step was based upon the analysis of the information obtained in

the first three steps. It required the building of a human resource

positional replacement cost model which adequately accommodated the

recruitment, selection and training costs which were identified.

This model also needed to be sensitive to the fact that the targeted

position was not entry level and therefore appropriate costs along a

career path needed to be accumulated.

Positional replacement cost is operationally defined as the cost to

recruit, select and develop an individual in order to bring him/her

up to a performance level typically expected in a given position.

For purposes of this analysis, replacement cost can be regarded as

being made up of two main components: acquisition costs and develop-

ment costs. The model that was utilized in this study is shown in

Figure I and is explained next:
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FIGURE 1

Model for Calculations of
Positional Replacment Cost

Recrui tment
and
Selection Costs

i > Acquistion
Costs

Cost of Promotion
within
organization

Positional
Replacement
Costs

Orientation
Costs

Formal Workshop
Training Costs

Formal on-the-job
Training costs Total

Development

Informal on-the-jok Cost

Training Costs

Other Development
Costs (e.g. Formal
outside training)

SI
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Acquisition Costs

For the entry level position, acquisition costs consists of two major

parts - recruitment and selection costs. In this present study,

recuitment costs that were identified ranged from a requisition to

hire from the Industrial Engineering Department to Personnel to the

screening of applicants by a staffing specialist. Recruitment cost

per hire can be calculated from the accumulation of this cost infor-

mation.

Selection costs for the entry level position ranged from items such

as the labor cost associated with candidate review by a branch head

to preliminary orientation of the new hire. Calculation of selection

cost per hire must be sensitive to hire cost per application as well

as number of applications per hire.

The targeted position of GS-12 Supervisory Industrial Engineer is not

an entry level position but instead reflects career progression along

a distinctive career path. Hence in order to calculate the replace-

ment costs of positions leading to the GS-12 position, it is necess-

ary to accumulate the replacement costs of positions leading to the

GS-12 position. In other words, the acquisition cost component of a

GS-12 Supervisory Industrial Engineer is the positional replacement

cost of a GS-I Industrial Engineer, the position which under normal

circumstances which will have to be refilled upon promotion to the

GS-12 status.

L



Development Costs

Development costs comprise the other major element in calculating re-

placement cost. Development costs for each position along a career

ladder are defined as those costs which are necessary to bring the

employee up to the expected level of performance.

Five basic components were identified in the training and development

costs associated with the career ladders leading to GS-12 Supervisory

Industrial Engineer, although not all five components were found at

each stage of the career ladders. The five components are: orienta-

tion costs, formal workshop training costs, formal OJT (On-the-Job

Training) costs, informal OJT costs and other costs associated with

outside education and training.

Orientation costs involved the costs incurred when the employee is

exposed to his/her new work environment, including the discussion of

the organizational policies, procedures and benefits.

Formal workshop training encompasses standard classroom type situa-

tions where the employee is given instruction relevant to his/her

position.

Formal on-the-job training (OJT) occurs when the employee is working

(usually under close supervision) and is undergoing simultaneous in-

struction by a supervisor.

I)
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j Informal OJT is similiar to formal OJT, but is not accompanied with

the same amount structure in task assignment.

Other development costs included such items as tuition and travel

associated with classwork at outside colleges.

* Design Data Collection and Implement

The next step involved collecting human resource replacement cost da-

* ta on a pilot basis for the targeted position, GS-12 Supervisory In- I
dustrial Engineer. Utilizing the models developed in the previous

step, interviews were conducted with appropriate personnel both at

Seal Beach and at North Island. Relevant costs in all previously

identified classifications of recruiting, selection and training ne-

cessary to bring an employee up to an acceptable level of performance

were documented.

Appendix B (Exhibit 1-7) identifies the cost components present in

recruitment, selection and training at Seal Beach and at North Is-

land. In these Exhibits, the following terminology and conventions

are used:
1. "Allocation Ratio" reflects the proportion of a given emplo-

yee's time required by the task at hand. Hence an alloca-
tion ratio of 3/1 for a branch head in a selection interview
reflects the necessity of 3 interviews before one hire is
made. An allocation ratio of .166 1 1/6 for a trainer's
time implies an average class of 16 trainers, so that 1/16
of the trainer's time is charged to each trainee.

IJ
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2. All costs are rounded to the nearest dollars.

3. "% non-productive" is the percentage of time an employee is

engaged in training activities. In the case of an employee
being trained, "% non-productive" refers to the average
short fall for the expected level of performance over the

stated period of time.

4. A payroll benefits loading of 30% is included in labor
costs.

Calculate Replacement Costs

Using the data collected according to the procedure discussed above,

replacement cost for the position of GS-12 Supervisory Industrial

Engineer was calculated.

Analyze Cost Data for Human Resource Management Implications

The final step involved analyzing the implications of the replacement

cost data was analyzed. Questions such as how can management use

this information in order to improve decision making in the area of

human resource management were addressed. Issues requiring future

research were also detailed.
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FINDINGS

Calculation of Positional Replacement Costs

As previously discussed, the targeted position of GS-12 Supervisory

Industrial Engineer is not entry level but reflects progression along

a distinct career path. These career paths at Seal Beach and at Nor-

th Island are shown in Figure 2 and Figure 3.

In order to calculate the replacement cost for the GS-12 at these two

sites, it is necessary to accumulate the replacement costs of posi-

tions leading to the targeted position. (See the methodology section

for further details).

Tables 2 and 3 provide a summary of the replacement cost calculation

for GS-12 Supervisory Industrial Engineers at Seal Beach and at North

Island, respectively. Tables 4 and 5 provide a comparison of these

costs for GS-11 Industrial Engineers and for GS-12 Supervisory Indus-

trial Engineers at Seal Beach and North Island. Exhibits 1-7 (Appen-

dix B) provide detailed backup for these calculations.

Differential Career Paths and Replacement Costs

Examination of the career paths for GS-12 Supervisory Industrial

Engineer at Seal Beach (Figure 2) and at North Island (Figure 3)

reveals that there is not a standard career path to the targeted

position.
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TABLE 2

t Suunxy of Replacemnt Cost Calculations
for GS-12 Supervisory Industrial Engineers

(Seal Beach)

Cumulative
Cost Total Investment

A. Acquisition Costs $653 $653

B. Development Costs *

1. GS-1l Industrial Engineer 3,317 3,970

2. GS-12 Supervisory Industrial
Engineer 19,626 23,596

3. Total Development Costs 22,943

C. Total Replacenent Cost 23,596

• The cost of develcping a GS-12 Supervisory Industrial Engineer includes the

cost of develkping a GS-11 Industrial Engineer plus the differential cost to

make the developmental transition to performance at the GS-12 level. Thus

costs incurred at the GS-11 level to deve1p a GS-12 engineer are $3,317, and

the costs at the GS-12 level are 19,626.
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TABLE 3

Sumary of Replacement Cost Calculations
for GS-12 Supervisory Industrial Engineers

(North Island)

Cumulative

Cost Total Investment

A. Acquisition Costs $870 $870

B. Developient Costs *

1. GS-5 Industrial Engineer Trainee 5,303 6,173

2. GS-7 Industrial Engineer 5,885 12,058

3. GS-9 Industrial Engineer 492 12,550

4. GS-11 Industrial Engineer 4,633 17,183

5. GS-12 Supervisory Industrial Engineer 11,852 $29,035

6. Total Development Cost 28,165

C. Total Replacement Cost 29,035

* Cost to develop a GS-12 Supervisory Industrial Engineer includes the cost of

development incurred at lcwer levels.
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TABLE 4

Comparison of Recuriting and Selection
Costs at Seal Beach and North Island

Seal Beach North Island

Recruitment & Selection

Labor Costs

Requisition 1 8

Personnel Dept. 137 52

Selection 310 148

Personnel Dept.-Processing 14 76

Orientation 6 60

968 344

Benefits (30%) 141 103

609 447

Other Costs

Computer Services 5 9

Printed Materials 39 9

Travel & Per diem 9 423

TOTAL RECRUITMENT & SELECTION COSTS 654 870

(Note: Costs are rounded to whole numbers for presentation. Hence small

differences, due to rounding with Appendix B, Exhibits 1-7 may exist.)
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TABLE 5

Comparison of Training Costs at Seal Beach
and North Island for GS-11 Industrial Engineers

and GS-12 Supervisory Industrial Engineers

GS-11 GS-12

SB NI SB NI

Labor

Formal Workshop Training 99 1,495 1,793 2,118

Informal OJT Training 2,452 9 11,304 6,799

2,551 1,495 13,097 8,917

Benefits 766 449 3,929 2,675

3,317 1,944 17,026 11,592

Other Costs

Tuition 80o0 500 260

Travel & Per diem 9 1,890 2,100 9

3,317 4,634 19,626 11,852
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TABLE 6

CQWparison of Replacement Costs
for GS-11 Ind1ustrial Engineers
at Seal Beach and North Island

Seal Beach % North Island %_

Acxiusition Costs 653 16% 870 5%

Developrent. Costs 3,317 84% 16,313 95%

Total 3,970 100% 17,183 100%
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TABLE7

Cczparison of Replaoment Costs
for GS-12 Stervisory Industrial Engineers

at Seal. Beach and North Island

Seal Beach % North Island %

Acquisition Costs 653 3% 870 3%

Develqment Costs 22,943 97% 28,165 97%

Total 23,596 100% 29,035 100%



FIGURE 2

CAREER PATH LEADING TO CS-12 SUPERVISORY INDUSTRIAL ENGINEER
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FIGURE 3

CAREER PATH LEADING TO GS-12 SUPERVISORY INDUSTRIAL ENGINEER

(North Island)
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Seal Beach typically hires at the more experienced GS-Il Industrial

Engineer level, while North Island hires at the less experienced GS-5

Industrial Engineer Trainee level and has a multiple step career lad-

der for the GS-5 to reach GS-I Industrial Engineer or GS-12 Supervi-

sory Industrial Engineer.

This difference in career path is an obvious factor to consider in

discussing any variance which exist in positional replacement costs

at the two sites. Table 2 shows that the replacement cost for the

GS-12 Superviory Industrial Engineer at Seal Beach is $23,596, while

Table 3 shows the corresponding cost of North Island to be $29,035.

Hence North Island with its longer career path to GS-12 Supervisory

Industrial Engineer, as expected, has the higher replacement cost for

this position.

Table 4, 5, 6 and 7 provide specific comparison data for the two

sites. In particularly, Table 6 provides comparative data for the GS-

11 Industrial Engineer position at the two sites. The replacement

cost for this position at Seal Beach is $3,970, while the correspond-

ing cost at North Island is $17,183.

* Of course one cannot draw firm conclusions from the magnitude of this

replacement cost data without analysis of the non-quantitative fac-

tors which impact human resource decision making at the two sites.

Some of these factors are considered below.



24

Qualitative Observations: Career Paths

In making qualitative observations relating to the career paths and

corresponding replacement costs data at Seal Beach and North Island,

our intent is to be descriptive rather than evaluative of the manage-

ment practices at the two research sites. The sole purpose of these

observations is to suggest how this data might be used to identify

issues relevant to human resource management.

There appears to be a number of factors which account for differences

in career paths leading to GS-12 Supervisory Industrial Engineer at

Seal Beach and at North Island. The following three factors seem to

be prominent:

1. Labor market conditions - - Seal Beach's management reports
that it has not been possible to recruit GS-5's or GS-7's because the
government salary schedule is not competitive with corresponding
entry-level jobs in the commercial sector. However, Seal Beach has
been able to recruit industrial engineers at the GS-11 level. In
addition Seal Beach has been able to recruit a number of GS-12's who
have accepted a downgrade to the GS-11 Industrial Engineer position.
On the other hand, North Island has had some success in recruiting
GS-5's or GS-7's and consequently operates with this as the entry-
level position.

2. Environmental factors - - As mentioned above Seal Beach has
successfully recruited GS-12's who were willing to take a downgrade
to GS-il. Their willingness to do so reflects underlying factors
such as each of commute to Seal Beach and overall work atmosphere at
the Seal Beach location.

3. Strategy - - North Island's strategy for human resource
development for industrial engineers reflects a career path whereby
an employee normally spends approximately one year at each of the
following positions: GS-5, GS-7, GS-9 and GS-1l. This reflects an
internal development strategy. Seal Beach's strategy as referred to
in large part may result from the previously mentioned labor market
and environmental conditions. However, it may be that independent of
these two factors Seal Beach is deciding to hire more experienced
personnel, thus reducing training costs. This strategy could have
particular appeal if one assumed turnover to be inevitable, as "lost"
training costs would be minimized.
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Intersite Differences in Recruiting, Selection and Training Costs

The differences in recruiting and selection costs between the

two sites is a result of the environmental and labor market factors

outlined in the "Qualitative Observations" section. The North Island

site hires primarily recent college graduates which necessitates

incurring additional travel costs for out-of-state candidates. The

Seal Beach site hires primarily local applicants.

The significant differences in training costs between the two

sites is a result of the same factors. Seal Beach hires at the GS-11

and GS-12 levels, while the North Island site is able to recruit GS-5

and GS-7 level engineers. The training and development costs in-

volved in the engineer's progression for GS-5/7 to GS-12 is a cost

born by the Navy in the case of North Island. These costs are absent

from the cost structure at Seal Beach, as more experienced engineers

are hired who have been trained at another organization's expense.

Interstep Differences in Training Costs

As an engineer progresses through the successive grade levels,

there is an uneven progression with respect to technical skills re-

quirements at each level. Thus there is a corresponding fluctuation

in training requirements and the associated costs. This occurs, for

example, in the training costs at the GS-9 level at the North Island
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site. At this grade level, only a technical writing skills course is

attended, as opposed to the several technical engineering courses at

the GS-7 and GS-Il levels.

USES AND IMPLICATIONS OF REPLACEMENT COST INFORMATION

Table 8 provides a summary of the general uses of replacement cost

information in human resource management decision making areas.

Uses of replacement cost information in Naval Operations will be dis-

cussed at two levels of human resource management, the operational

and the strategic. Two specific areas of use will be discussed for

each level.

Operatlonal Level

1. "Make or Buy decision: This study provides replacement cost

information which facilitates acquisition-development trade-off deci-

sions. In particular is it more cost effective to recruit relatively

inexperienced people and train them internally or buy more experi-

enced people?

Table 6 and 7 provide this information for the GS-i Industrial Engi-

neer and for the GS-12 Supervisory Industrial Engineer. For the GS-

11, the buying of outside people (if this option is available) signi-

ficantly reduces training costs. (It must be pointed out we are com-
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TABLE B

Uses of Replacement Cost Information in Human Resource Management

Decision Making

Human Resource
Management Use of Replacement
Functions Cost Information

Acquisition 1. Provide cost information to budget
acquisition: historical and standard
costs.

Development 1. Provides information about cost of
development programs for budgetary
planning and facilitates acquisition-
development trade-off decisions.

Allocation 1. Provides information about resource
costs for investment and allocation

decisions.

Conservation I. Provides cost turnover for use in turn
over control programs.

Evaluation and Reward 1. Provides measures to permit analysis of
compensation in relation to replacement
cost.
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* paring data across sites so some restraint must be exercised in une-

quivocally asserting this conclusion). However for the GS-12, the

cost spread shrinks, evidently due to more extensive training neces-

* sary to train a supervisor who has not come up through the ranks

internally.

2. "Reenlistment Reward" decisions: Knowing replacement costs

information can aid in the analyzing whether a "reenlistment bonus"

is cost effective to the Navy. For example, suppose GS-12 Supervi-

sory Industrial Engineer has an associated $29,000 replacement cost,

and other considerations argue for retention of this person. Reten-

tion of this employee because of an offer of a three year $2900/year

reenlistment bonus" would achieve a savings of the $29,000 replace-

ment cost for the three year period at a marginal cost of $2,900/

year, a "cost of human capital" of 10% for this three year period.

Given the financial environment at the time of this writing this

would most likely represent a judicious decision.

Note: The above method of analysis is making simplifying assump-

tions. A more sophisticated analysis should include discounting all

cash savings and outflows to reflect the present value of money, in-

cluding the eventual replacement cost expense when turnover does

occur. The above "cost of human capital" is intended only to be rep-
resentative of a genre of decisions that can be made using replace-

ment cost information.

Strategic Level

Uses of replacement cost information at the strategic level of human

resource decision making is at the cutting edge of future research in

9
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the area of human resource management. The two areas discussed below

are only suggestive of the types of analyses possible.

1. "Optimal Manpower Mix" decisions: Replacement Cost informa-

tion can provide management wth standard replacement costs relating

to various personnel classifications. Such information is central

for management to use in addressing the following questions in a cost

effective manner. Given the mission of our department, what types of

people should we hire and in what mix?

For example, at Seal Beach, management in the Industrial Engi-

neering division must decide on an optimal mix of industrial engi-

neers and industrial engineer technicians (non-degreed). Cost effec-

tive analysis can only be done if the "lingua franca" of replacement

cost data is included in the analysis.

2. Forecasts of Manpower Inventory: Selection and development pol-

icy relating to personnel is obviously central to the future pool of

both technical and managerial manpower in the Navy. However, the

specific linkages between future manpower and corresponding costs

under alternative selection, development and reward scenarios is far

from obvious. Human resource replacement costs (stochastifally

derived) are a vital element in costing out alternative manpower

forecasts. A thorough discussion of this issue is beyond the scope

of this report. This area is only included in order to appreciate

the range of applicability of replacement cost information.



30

0 CONCLUSION

This research has developed and applied a model for measuring

human resource replacement cost of Industrial Engineers at two sites,

the Seal Beach Naval Weapons Station and the North Island Naval Air

Rework Facility.

It

Some uses and implications of replacement cost information for

operational and strategic human reource decision making were descri-

bed. The widespread utility of replacement cost information in link-

ing human resource decision making with the "coin of the realm" was

demonstrated.

Further research in the use of positional replacement cost data

in human resource management is needed. There are three major areas

particularly important to be addressed in further study:

1. Computer-based operationalization of replacement cost informa-

tion:

To be used effectively, replacement cost data for targeted posi-

tions must be readily available and current. Computer systems

must replace manual data collection procedures for this to

occur.
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p 2. Analysis of behavioral implications of using replacement cost

information:

This analysis should study changes in the attitude and/or beha-

pvior of managers when presented with replacement cost informa-

tion relating to their employees. This involves "impact evalua-

tion" of replacement cost inZormation on management processes.

3. Utilization analysis of replacement cost information in human

resource decision making:

I ,As discussed in the USES AND IMPLICATIONS section of this re-

port, replacement cost data "monetizes" information necessary

for cost effective human resource operational and strategic

decisions. Further research in using this information opera-

tional policies relating to acquisition, development, alloca-

tion, conservation and evaluation and reward of human resources

needs to be conducted. The uses of human resources replacement

cost information in manpower planning and forecasting is a par-

ticularly important area for further research.

pd
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APPENDIX A

JOB DESCRIPTIONS OF POSITIONS LEADING TO GS-12

SUPERVISORY INDUSTRIAL ENGINEERS

AT

SEAL BEACH

AND

NORTH ISLAND
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SEAL REACH LOCATION

Job Description
Supervisory Industrial Engineer (GS-12)

t The following tasks and responsibilities are common to all three Su-

pervisory Industrial Engineer positions. These characteristics are

related to the task of supervision rather than the specific subject

p area.

Has supervisory and administrative direction, technical control, and

decision authority for operation of that branch. Responsible for es-

tablishing objectives, programs, plans, and policies for the branch's

various responsibilities. Makes assignments and establishes work

priorities and schedules for the projects assigned to the branch.

Performs accuracy reviews for any part of a project or assignment

that is considered critical as related to safety or the obligation of

larger amounts of funds. Evaluates the work of subordinates. Rears

and resolves employee complaints and effects minor discipl'nary ac-

tions. Responsible for safety of personnel within the unit. Respon-

sible for carrying out line responsibilities of the EEO programs.

Each individual supervisory position can then be described in terms

of tasks and responsibilities specific to that branch's operations.

9 I ! I, ., . .
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Methods Engineering - Supervisory Industrial Engineer

Assists station elements to work smarter rather than harder. Directs

the development for evaluation and analysis of existing work meth-

ods. Directs work systems effectiveness studies. Effects matrix

management for increased functional organization availability to as-

sist other departments when tasks become extremely complex. Partici-

pates in the investigation of explosive incidents and prepares engi-

neering recommendations to preclude their future occurrence.

Equipment Engineering - Supervisory Industrial Engineer

The Head of the Equipment Engineering Branch is responsible for the

development, design, specification, and validation of the need and

benefits of equipment and industrial processes. These general objec-

tives are accomplished through the supervision of GS-i engineers and

engineering techniques in the following tasks: Develops, designs,

specifies, and adapts modifications to industrial equipment to speci-

fic production needs and to comply with safety, health, and environ-

mental requirements. Develops and monitors the yearly equipment in-

stallation plan and budget. Manages the Radio Communication Pro-

gram. Provides technical guidance and review on all office copy

equipment requests. Provides technical advice and authority for var-

ious internal programs.

I
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Facility Engineering - Supervisory Industrial Engineer

Through supervision of industrial engineer and industrial engineering

technicians, accomplishes the following:

Plans for modifications and new layout in existing facilities. Plans

and develops new facilities and their economic justifications. Per-

forms space assignment studies and makes recommendations for assign-

ments. Determines siting for new facilities or relocated facili-

ties. Maintains computerized space assignment system and building

drawings. Performs special studies on non-Navy proposals that could

affect station facilities. Reviews all building demolition requests

and suggestions.

Job Description

Journeyman Industrial Engineer (GS-11)

Equipment Engineering Branch

Develops processes and/or equipment systems that replace and moder-

nize manual functions. Develops and designs non-commerically avail-

able ordnance handling equipment and designs modifications to exist-

ing equipment. Develops, designs, and specifies non-commercially

available special tools and equipment. Provides field engineering

service for equipment problems and develops a plan of corrective ac-

I,
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tion. Reviews contractor equipment fabrication drawings to ensure

adherence to procurement specifications. Plans for equipment chan-

ges. Develops data tu evaluate existing equipment against present

requirements. Determines what additional equipment or replacement is

needed to satisfy organization or workload changes. Develops total

equipment plan to reflect all recommendations. Conceives and devel-

ops annual equipment installation plan and budget requirements

through statistical forecasting. Provides engineering guidance to

technicians and lower level engineers as required. Serves as techni-

cal authority for "fast payback equipment program." Conducts payback

past analysis on any equipment items which did not recover investment

costs within defined limits. Develops annual "fast payback budget

plan".

Facility Engineering Branch

Plans for facility changes within existing buildings. Develops, ana-

lyzes, and interprets data. Reviews and validates construction draw-

ings as to whether the drawings meet facility requirements. Plans

for new construction projects for facilities for the purpose of re-

placing or expanding input for future workload estimating and bidding

proposals. Provides engineering guidance to technicians and lower

level engineers as required. Performs special studies on proposal

made by non-station organizations that could have an adverse impact

on property or facilities.
9
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Methods Engineering Branch

Performs Product/item work cycle studies which evaluate the entire

sequence of events that affect the product/item from the time it

arrives on the station to the time that it leaves. Analyzes work

elements to determine if mechanization or automation could be cost

effective. Performs work systems effectiveness studies using various
I

industrial engineering techniques. Makes final recommendation and

conceives a management action plan to implement recommendations and

provides follow-up audits on implemented recommendations. Conducts
U

process analysis of existing work cycles for the purpose of integra-

ting new or proposed work into the existing work. Participates in

workload and planning meeting where future work projects are being
3

proposed and developed. Provides industrial engineering advice for

the integration planning of new work. Conducts special one-time

studies.

9

9
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NORTH ISLAND LOCATION

* Job Description

Supervisory Industrial Engineer (GS-12)

Provides multi-discipline engineering service as pertains to all as-

pects of the utilization of covered building space and real property

assets. Prepares detailed engineering studies to enhance productiv-

ity by modifications to existing internal and external shop arrange-

ments based on workflow, present manufacturing technology, and pro-

duct mix. Serves in advisory capacity to production departments in

* eliminating specific critical production problem areas and remains

constantly knowledgeable of the workload assignments and trends in

the area. Provides cletailed planning of the maintenance of the

3 buildings and installed equipment in his area of cognizance. Respon-

sible for planning recurring maintenance programs. Specific main-

tenance projects, and major repairs projects. Monitors the proper

performance of the maintenance action. Plans and prepare all neces-

sary supportive Justification and funding documents for plant im-

provement projects. Must analyze project, classify the work type,

seek funding and implementation. Reviews all phases of projects

design documents. Provides constant inspection of project area dur-

ing construction. Responsible for assuring that all areas are de-

signed and constructed in configuration which complies with existing

safety, health, energy, and environmental regulations and standards.

Makes continuous inspections to determine deficiencies with respect

* to these. Provides special industrial engineering studies for man-

agement when required. Plans and assigns work to section personnel.

Directs and reviews work of subordinate employees. Supervises indus-
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trial engineers and industrial engineering technicians. Exercises

all personnel administration responsibilities.

Makes continuous inspections to determine deficiencies with respect

to these. Provides special industrial engineering studies for man-

agement when required. Plans and assigns work to section personnel.

Directs and reviews work of subordinate employees. Supervises indus-

p trial engineers and industrial engineering technicians. Exercises

all personnel administration responsibilities.

t Industrial Engineer (GS-9)

Provides professional industrial engineering services to aid in the

planning, development, design, and implementation of plant facility

projects for the repair, alteration, and perculiar maintenance of ex-

isting facilities, equipment installations, minor construction, pol-

lution abatement, and energy conservation. Conducts industrial engi-

neering surveys to gather data on each project for review of the

facility manager. Develops layouts, sketches, and diagrams for shop

and equipment installation and relocation within existing or proposed

facilities. Participates in the review of detailed project plans,

cost estimates, and specifications prepared by commerical architects

and engineers. Assistant in conducting special industrial engineer-

ing studies for management when required.

Industrial Engineer (GS-7)

Conducts industrial engineering studies to determine the nature and

requirements of operations. Determines current and projected work-

MOM
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load, processing time, work flow, manpower requirements, and equip-

ment availability. Analyzes data to establish an efficient layout,

and to identify handling and storage problems and environmental and

utility requirements. Employs techniques of statistical analysis,

linear programming, and engineering economics to develop the analysis

of the survey. Determines need for new or improved facilities and

develops specific projects to provide for these. This includes the

preparation of plans and specifications for accomplishing all of the

tasks Involved. Prepares information for approval and funding of

larger projects. Monitors local and/or contractual architect and

engineering services required to convert plans and requirements to

drawings and specifications. Coordinates the accomplishment phase of

the project.

Industrial Engineer (GS-5)

This is a basic trainee position in the Engineer Intern Program. The

incumbent receives professional development for higher level engi-

neering work.

Conducts industrial engineering studies to provide basic data for the

planning and design of command facilities. Assists higher level en-

gineers in the planning and design of these facilities. Assists in

the design and development of projects for the treatment and control

of industrial wastes and for the abatement of noise, traffic control

and parking facilities, and communications systems. Prepares engi-

neering drawings and specifications. Assists in preparation and ap-

proval of funding documents and related correspondence.

Position requires a BSIE or equivalent.
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APPENDIX B

CALCULATION OF REPLACEMENT COST

EXHIBITS 1-7

9
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Aeknowledgesents

This research report represents a preliminary attempt to assess

the potential utility of applying the concepts and methods from the

field of "Hluman Resource Accounting" to naval personnel management

issues. The principal investigator for the study was Dr. Eric C.

Flamholtz. Significant contributions were made to the project by

several people as noted below.

Dr. Glenn Bryan, Associate Director, Life Sciences Program,

Office of Naval Research and Dr. Wallace Sinaiko, Program Director,

Manpower Research and Advisory Service, Smithsonian Institution, were

among the first to see the potential long term contribution of Human

Resource Accounting to naval personnel issues. Their questions dur-

ing a seminar for the Office of Naval Research Manpower R&D Committee

were instrumental in shaping the basic research thrust in the study.

The research sites for the study were part of the Navy Material

Command. Dr. James Colvard, Deputy Chief of Navy Material, and Dr.

James W. Tweeddale, the Productivity Advisory to the Chief of Naval

Material, supported the execution of the study in the Naval Material

Command, and c,'4ributed a critique to the research design and direc-

tion during the project's early stages.

Dr. Neal D. Glassman, Scientific Officer, Operations Research

Group, Department of the Navy, was helpful in coordinating our

9 efforts throughout the study.
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A significant contribution was also made by Mr. Don Owens, Head,

Industrial Engineering, Seal Beach Naval Weapons Station, Seal Beach,

California, and 1fr. Del Holmstrom, Branch Head, Facilities Nanagement

Branch, Naval Air Rework Facility, Coronado, California. They assis-

ted in providing data necessary to conduct the project, and also in

providing insights about naval operations which are relevant to the

personnel implications of the study.

The principal investigator is also indebted to Dr. George Geis

of the Center for Human Resource Management, Institute of Industrial

Relations, UCLA, for his collaboration throughout the study. Dr.

Geis partiipated In the data collection, analysis and report prepa-

ration. Hr. Fred Whittlesey served as a project research assistant.

Additional assistance for this project was provided by Ms. Carol

Meadows, of the Center for Human Resource Management, Institute of

Industrial Relations, UCLA.

Finally, the principal investigator wishes to acknowledge com-

ments by members of the ONR Manpower R&D Committee at a presentation

of the project's preliminary findings. These comments led to a revi-

sion of the report.
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