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PROFESSIONAL PERSONNEL POLICIES A N D  
. PRACTICES OF R&D ORGANIZATIONS 

Introduction 

F r o m  the date of i ts  establishment in 

1952 through 1968 the University of 

California, Lawrence Livermore 

Laboratory (LLL) experienced steady 

growth-passing the 5000 employment 

level in 1962 and reaching peak employ- 

ment of about 6000 in 1968. In 1969 a 

decrease in program funding required 

management to reduce employment by 

about 400, which was more  than could be 

achieved by attri t ion alone. To meet the 

required reduction in force (RIF), the 

involuntary termination of 2 19 employees, 

of whom 104 were in professional cate-  

gories,  was car r ied  out during the spring 

of 1970. A smal le r  RIF was completed 

in 1971 directed toward a manpower level 

of 5185 employees allowing for  some 

hiring to optimize the distribution of 

skills required for  our continuing program. 

After a history of continual growth over 

a 16-year period, adjusting to the need 

for  even a fa i r ly  minor reduction in force 

has not been easy. Cri ter ia  for  the 

selection of those employees to be laid 

off and acceptable procedures for t e rmi -  

In the context of this new employment 

plateau the Laboratory Director, 

'Michael M. May, appointed us  a three-  
4- <. 

man group to study policies and pract ices  

affecting professional personnel and to 

make recommendations of methods for  

maintaining the vitality and creativity of 

the staff under conditions of essentially 

s ta t ic  employment. He suggested that we 

visit  a number of other organizations 

engaged primari ly  in r e sea rch  and de- 

velopment (R&D) to learn  what policies 

and practices a r e  currently in use and 

what alternatives a r e  considered more 

effective in this period of diminishing 

government funding. 

In preparation for  this study we dis- 

cussed among ourselves and with con- 

cerned members  of LLL management 

what topics to emphasize. The resul t  of 

these discussions was a l i s t  of questions 

dealing with specific features of the 

management of professional personnel 

which we believed would be important in 

determining the future vitality and 

nating them (some with service exceeding -8. -5. 

The three-man study group included 
10 years )  had to be formulated and then individuals of different backgrounds a t  

implemented on a relatively short t ime 
Livermore.  C. 1Vl. Van ~ t t a ;  until the 
fall  of 1970, was Associate Director and 

sca.le. A s  a, resul t  of the experience of Head of the Controlled Thermonuclear 
Research program, W. D. Decker .was 

the past two years ,  LLL must  be pre-  Head of the Mechanical Engineering 
pared fo r  the eventuality that employment Department and T .  ~ i l s o n h a s  been a 

Personnel Representative and currently 
will remain essentially constant for  is on the staff of the Salary and Wage 
severa l  yea r s  to come. Department. 



creativity of the staff. By "vitality" we 

mean the intellectual and physical vigor, 

and by "creativity" we mean the imagi- 

native and innovative skill, with which 

R&D tasks a r e  initiated, pursued and 

brought to successful conclusions. The 

topics covered in this study therefore do 

not include all aspects of the employment 

of professional personnel. 

We did not presume to judge the rela-  

tive effectiveness of the various organi- 

zations we visited in maintaining the 

vitality and creativity of their staffs, but 

we did note that more  ideas on the subject 

were generated in those organizations in 

which top management was devoting si.g- 

nificant time and effort to the problem. 

We have very little to say about special 

training of employees for  management 

positions o r  the technique of sensitivity 

training, not because we regard these 

topics a s  unimportant but because they 

lie somewhat beyond the scope of our 

study. Many fringe benefits, such a s  

group insurance of various types and 

vacation privileges, a r e  not discussed 

in any detail in the belief that such items 

a r e  of only peripheral significance to the 

objectives of our study. 

The topics we have included may be 

summarized as lollow s: 

Conditions of employment. 

and retraining programs and 

rotation of assignments. 

Effects of growth rate, tiirnover 

rate and selection of new employees 

on the average age of the staff. 

Problems of an aging staff, current 

retirement sys te~l is  and alternatives 
b 

favoring early retirement. 

The threat of limitations on the 

options of management by new 

Federal laws and the formation of 

professional unions. 

In discussing these subjects we have 

not only reported on current personnel 

policies and practices together with 

alternati,ves under consideration at the 

various organizations we visited, but we 

have editorialized and expressed opinions 

regarding the efficacy of specific meas- 

ures.  The results  of our study a r e  

described in this report. Specific recom- 

mendations to our management will be 

the topic of a separate internal report. 

During our investigation of professional 

personnel policies and practices we 

visited the organizations listed below and 

wish to express our sincere appreciation 
for the hospitality and help we were 

accorded. The individuals with whom 

we had discussions a r e  listed in the 
Acknowledgments at the end of the report.  

Procedures for evaluating per-  Applied Physics Laboratory, Johns 
Hopkins University 

formance and selecting employees 
A rgonne National Laboratory 

for advancement, termination and 
Battelle Memorial Institute -Columbus 

lavoff s .  " 
Bell La.horatories 

Recognition and cultivation of 
Brookhaven National Laboratory 

employees of exceptional abilities. , 

General Electric Company, - 
Management of professional Research and Dcvelopment Center 

salaries .  
6 Motivation and maintenance of 

Jet Propulsion Laboratory, 
California Institute of Technology 

competence through educational Lockheed Missiles and Space Com.pany 



Los Alamos Scientific Laboratory, 
University of California. 

RAND Corporation 

Sandia Laboratories 
Naval Ordnance. Laboratory Standard Oil Company of California, 
North American Rockwell C o r p o r a t i o ~ ~  Chevron Research Company, 

Power Systems Divisions, Atomics Engineering Department 
International and Rocketdyne The Aerospace Corporation 

Oak Ridge National Laboratory TRW, Inc. -Systems Group 

Methods of Acquiring a Vital Staff  

CONDITIONS OF EMPLOYMENT- 
INDEFINITE VERSUS TERM 

By fa r  the predominant condition of 

employment for  professional personnel 

has been for  an  indefinite period; i.e., 

fo r  a s  long a s  the job exists and pe r -  

formance i s  satisfactory. Only in the 

past year  o r  two have many organizations 

considered t e r m  employment, the prin- 

cipal feature of which i s  that the period 

of employment is limited to  a specified 

te rm,  such a s  two o r  four years ,  a t  the 

end of which the employee i s  either pro-  

moted to a new status o r  automatically 

terminated. Interest in t e r m  employment 

has grown because employees and super-  

v i sors  have in the past tended to equate 

indefinite employment with permanence. 

When staffs began to decline, employees 

discovered jobs were not permanent, and 

supervisors  found themselves i l l-prepared 

for  the new situation since they had failed 

in t h e i r  job of evaluating the relative worth 

of employees. 

Brookhaven i s  the only organization we 

visited that has consistently used t e r m  

employment. Tt has been used a s  the 

basis  of employment of the Scientific 

Staff and i s  complemented by promotion 

o r  granting of tenure when an  employee 

completes his t e r m  employment and i s  

favorably recommended by a review board. 

Argonne uses  t e r m  employment for  

some of the scientists engaged in high 

energy physics, and i s  studying the .possi- 

bility of t e r m  employment of scientists 

generally. APL has adopted this pro- 

cedure on a t r ia l  basis  since our  visit. . 

LASL is experimenting with t e r m  em-  

ployment in P Division. ORNL has used 

a postdoctoral p rogram.as  a form of t e r m  

employment for  half of their  recent 

scientific hires .  Postdoctoral programs 

a t  LASL, LLL and ORNL a r e  said to 

s e rve  some of the purposes of t e r m  em- 

ployment, particularly when hiring has 

shrunk very low and postdoctoral ap- 

pointees become a significant fraction of 

the new employees. A postdoctoral ap- 

pointment i s  not the same a s  t e r m  em-  

ployment. It does however provide some 

of the advantages of t e r m  hiring,. and 

this  feature has led to an  increased ap- 

preciation of the technique. 

T e r m  employment seemed to evoke 

greatest  interest  in organizations t1ia.l 

need a basic r e sea rch  capability in 

science. Engineering and applied 'science 

laboratories showed little interest.  At 

LLL and a t  the NASA Ames Research 



Center the potential use  of t e r m  employ- 

ment appeals pr imar i ly  to leaders  of a 

few divisions that a r e  largely r e sea rch  

oriented. 

Laborator ies  with corporate  sponsor- 

ship seemed least  interested in t e r m  

employment. They tended to s t r e s s  pro- 

bation periods of 6: to 12 months and a 

r igorous culling out process  by the line 

organizations a s  a more  effective means 

of preventing the continued employment 

of unsatisfactory employees. However, 

superv isors  in nearly every organization 

we visited lamented their  fa i lure  to c a r r y  

out the culling process  adequately during 

growth periods in the past decade o r  so. 

Assistant Scientist - Appointments a r e  

made for  t e r m s  of one o r  two years ,  and 

serv ice  a t  this rank i s  limited to two ycars .  

Associate Scientist - Appointments a r e  

made for  t e r m s  of one, two o r  three years,  

and service a t  this rank is limited to three 

yea r s .  

Scientist - Appointments a r e  made for 

t e r m s  of two, three o r  four years ,  and 

service a t  this rank i s  limited to four 

years .  The combined duration of t e r m  

appointments a s  Associate Scientist and 

Scientist may not exceed fivc ycars ,  and 

that for  a l l  three ranks may not exceed 

six years. 

The fault was not with the method but with Senior Scientist - This des ig~la t io~l  i s  

the management. There  was clear ly honorary and i s  conferred in recognition 

underway o r  planned a stiffening in the of outstanding contributions to the 

1 1  probationary" review and acceptance by program. 

management of the responsibility for  The conditions of t e r m  employment at  

careful periodic evaluation of new em-  -. Brookhaven a r e  that a l l  t e r m  appointments 

ployees. In most organizations we visited, end on June 30 of the appropriate year ,  

future employees hired with no stated with the resul t  that the lengths of initial 

limitations will be crit ically evaluated appointments wi.l.1 vary somewhat f rom the 

and released within five y e a r s  if they fall  nominal one, two, three o r  four years .  

shor t  of expectations. Extension of the .term of appointment o r  

prom.oti.on to  higher rank io effective ns 
4. 

T e r m  Employment a t   rookh haven-'. of July 1, the day following completion of 

T e r m  appointments and tenure have the current  t e r m  appointment. An em-  

been practiced at the Brookhaven National ployee i s  notified not la te r  than February 1 

Laboratory (BNL) since 1948. Because preceding the expi.ra.ti.on of his cur ren t  

of i t s  uniqueness among the laborator ies  t e r m  appointment of his future s tatus  a t  

we visited, this feature of Brookhaven the Laboratory o r  termination on the 

operation deserves a complete description. coming June 30. 

All members  of the Scientific Staff, A t e r m  appointment o r  any renewal o r  

which totals about 450, a r e  assigned t i t les  extension thereof shall  not be revoked 

and a r e  initially employed on a limited p r io r  to the stated expiration date except 

ter.rn basis  a s  follows: fo r  cnforcement of AEC conl;racl;ual pro-  

* 
-0 visions, o r  by financial exigency, o r  fo r  

P a r t s  of this section a r e  ei ther  quoted 
o r  paraphrased f rom mater ial  provided disability, o r  for  adequate cause. Termi-  

by R. c.- Anderson. nation for  cause may be effected only 



a f t e r  a hearing before a committee ap- 

pointed by the Director and including a t  

l eas t  one representative of the BNL 
-9, -0- 

Council. Termination because of finan- 

cial  exigency can occur only af ter  consul- 

tation with the Council and af ter  every 

effort has been made to continue the 

appointment in some other appropriate 

department of the Laboratory. Such 

terminations may not occur during the 

f i r s t  year  of a t e r m  appointment and 

must  in any case be preceded by a two- 

month notice. 

Continuing appointments a t  Brookhaven 

a r e  the means of providing the necessary 

continuity in various r e sea rch  programs, 

in the design, construction and operation 

of major  facilities and in high-level pro- 

fessional services .  A continuing appoint- 

ment may be made a t  any rank from 

Assistant Scientist to Senior Scientist and 

i s  not subject to  a specific t ime limitation, 

a s  is the case of a t e r m  appointment. A 

person on a continuing appointment i s  

involved in work that requires  several  

yea r s  for completion. When this work i s  

completed the Laboratory has no special 

responsibility to him a s  f a r  a s  further 

employment i s  concerned. 

To be considered for a continuing ap- 

pointment the candidate must exhibit a 

high degree of skill and competence in 

some departmental program o r  function; 

e.g., the direct  implementation of r e -  

search  car r ied  out by academic vis i tors  

and other members  of the staff o r  advanced 

training in new techniques for  the execution 

of r e sea rch  projects.  

.b -5. 

The BNL Council consists of 15 mem- 
bers of the tenured staff representing the 
various divisions of the Laboratory. 

A continuing appointment will not be 

terminated except for  enforcement of AEC 

contractual provisions, by reason of 

financial exigency o r  major change of pro- 

g ram requirements,  for disability o r  for  

adequate cause. In the case  of financial 

exigency o r  major change of program r e -  

quirements, every effort will be made to 

continue the appointment in an appropriate 

department of the Laboratory. Termina- 

tion for  cause requi res  a hearing before 

a committee appointed by the Director 

and including a t  l eas t  one member of the 

BNL Council. Termination for  reasons 

of financial exigency o r  major  program 

change requi res  consultation with the BNL 

Council. At least  four months' notice i s  

given, and such a termination will not 

occur during an employee's f i r s t  year  of ., 

employment. 

Tenure appointments a t  Brookhaven 

a r e  made only by action of the Board of 

Trus tees  of Associated Universities., Inc. 

(AUI) and constitute recognition of inde- 

pendent achievement of. a high order  in 

the performance of original research  o r  

of other intellectually creative activity 

appropriate to the Laboratory. Recogni- 

tion may be based upon (1) significant 

contributions to knowledge related to the 

purposes of the Laboratory, (2)  continuing 

contributions of outstanding significance 

to the productive use  of the Laboratory's 

facilities, o r  ( 3 )  outstanding and creative 

contributions to the design, development 

and improvement of those facilities. 

A tenure appointment constitutes a 

commitment of permanent employment 

by AUI until the appointee's retire'ment, 

except a s  noted below. Tenure appoint- 

ments a r e  intended to afford appointees 

the maximum practicable freedom to 



direct their own efforts and to provide a 

sufficient degree of economic security to 

at tract  persons of ability. 

A tenure appointment can be terminated 

only by action of the Board of Trustees of 

AUI and only for reasons of financial 

exigency o r  on demonstration, resulting 

from due process, of adequate cause. In- 

voluntary termination by the Trustees 

shall occur only upon the recommendation 

of the Laboratory Director after a hearing 

by the BNL Council. In the case of in- 

voluntary termination for reason of finan- 

cial exigency, the Laboratory undertakes 

to give adequate advance notice with r e -  

gard to the academic year and in any case 

with a minimum of six months' notice. 

A tenure appointment mag carry  the 

title of Scientist o r  Senior Scientist. One 

feature of the tenure appointment which 

i s  regarded as significant is the procedure 

by which the merit of the candidate is  

judged to be adequate for being so recog- 

nized. The candidate is recommended 

for tenure by the upper echelons of 

management in the Laboratory, not only 

on the basis of internal appraisal of his 

work, but also by appraisals of recognized 

scientists outside the Laboratory. For  

several years the "rule of thumb" regard- 

ing the proportion of Scientific Staff in 

tenure status was one-third. A t  present 

there a re  about 155 tenured staff members 

in a Scientific Staff of 450. BNL has 

900 professional employees (engineers 

and scientists) and a total employment of 

about 3000. 

Term appointments and tenure have not 

been utilized for engineers or  scientists 

who operate in a support role. In actual 

practice it is r a r e  for an engineer to be 

in a research role at Brookhaven where 

he can qualify for tenure. This accounts 

for the program applying to less  than half 

of the professional staff. Tenure appoint- 

ments were f i rs t  made in 1948 and have 

averaged 10 per year in recent years, but 

f a r  fewer a r e  expected in the future. A 

graph showing the number elevated to 

tenure appointments each year is shown 

in Figure 1. It appears that 155 of the 

approximately 17 5 tenure appointees desig- 

nated since .I948 a r e  still at  BNL. It is  

estimated that 10-2070 of the term ap- 

pointees achieve a tenured status. 
Term employment and tenure need not 

be linked together a s  they a r e  at  Brookhaven. 

Although tenure at  BNL is intended to be 

equivalent to tenure at  a university, it is 

not significantly more secure than the 

Senior Staff designation at the Lawrence 

Berkeley Laboratory. Both groups a r e  

essentially assured that they will be the 

last in line for termination in any RIF  due 

to financial exigency. On the other hand, 

neither group has any assurances of per- 

manence in the event that a really severe 

Figure 1. Scientific Staff tenure appoint- 
ments at  Brookhaven National 
Laboratory. 



RIF should become necessary. Neither 

AUI nor UC has assumed any obligation 

for continued employment of these groups 

should Laboratory funding collapse. 

There seems to be no advantage to 

LLL in adopting the concept of tenure a s  

it is  practiced at  Brookhaven. If a se-  

quence of ranks with limited terms of 

employment were adopted, the final step 

at  LLL could hardly be more than promo- 

tion into an indefinite employment status 

with no stated term of employment. If an 

employee were to pass successfully through 

a sequence of promotior~s i~~volving G to 

10 years of service, the Laboratory would 

have used the employee's most vigorous 

years and could not then without com- 

pelling cause terminate his employment 

before he would become eligible for re -  

tirement. Tenure is not only inconsistent 

with the dependence of the Laboratory on 

AEC funding, but seems an unnecessary 

embellishment even though a sequence of 

ranks with a limited time of employment 

were adopted. 

The sequence of ranks for the Scientific 

Staff might have the very desir.able effect 

of insuring that those promoted from rank 

to rank and finally to a more permanent 

basis would undergo a more objective and 

critical review than would otherwise he 

applied. At each step the sponsor of a 

candidate for promotion has a much more 

concrete step to justify than one who 

merely confirms that an employee should 

continue in his indefinite employment role 

because he is a satisfactory employee. A 

promotion committee must be convinced 

that the past achievements and the future 

prospects of the employee justify the pro- 

posed advancement. Many will fail to 

make the grade and be terminated at the 

end of the current term. The proportion 

of those who a re  allowed to make the 

grade can be administratively controlled 

to make sure that only those of outstanaing 

merit a r e  promoted to the next higher rank. 

The GS ranking system of Federal Civil 

Service organizations is similar to the 

BNL sequence of ranks and provides an 

instrument to make promotions that a re  

based upon merit. The essential element 

in each case is the periodic review of per- 

formance by a critical personnei review 

board. 

a 

The Prevalence of Informal Tenure 

Every organization, be it supported by 

industry or government, recognizes an 

informal tenure. Long term employees 

a r e  much more secure than new employees, 

say those with service under five years,. 

from termination for cause o r  in a layoff. 

In this day and age employers a re  very 

conscious of their images, .and even though 

times a r e  hard they a r e  reluctant to be 

callous for fear of affecting their compet- 

itive positions when stability and normal 

hiring return. Individual supervisors 

making recommendations for layoff tend 

to protect long-service employees no 

matter how much they a r e  urged by higher 

1.evels of management to release those 

with obsolete skills o r  of less  value to the 

organization. In layoffs based on per- 

formance or value to the organization it 

is  clear that long-service employees a r e  

sometimes retained despite their lack of 

merit.  While a few long-term employees 

a r e  released, a degree of protection and 

permanence is  afforded them. One of the 

implications of indefinite employment has 

been that it will endure a s  long a s  funding 

i s  available and performance is satisfac.l;ory 



Hans Mark, Director of the NASA Ames 

Research Center, informs us that in a 

reduction in force the managements of 

civil service organizations a r e  required 

lo lay off a certain number of long-term 

employees. However, in the absence of 

a reduction in force o r  a defined budgetary 

reductiun in a specified category of work, 

considerable ingenuity on the part of 

management is required to effect the in- 

voluntary termination o r  retirement of a 

long-term employee in a civil service 

organization. 

'Most organizations accept an increasing 

obligation to provide continuity of employ- 

ment the ioager a man is in their employ. 

We have found that this protective attitude 

will prevail, however, only if the employee 

makes a reasonably successful effort to 

retain his competence, to maintain his. 

productivity, and to adapt to the changing 

needs of his employer. If he fails in his 

part of the bargain, he must expect to 

have his continued employment questioned. 

An employee who loses sight of his obliga- 

tion is vulnerable at  the time of a layoff 

in spite of his seniority. 

Summary 

The managements of most laboratories 

would not change from indefinite to term 

employment because they fear that the 

threat of not surviving beyond the term 

might drive some good applicants away. 

R. C. Anderson, however, firmly believes 

that well qualified applicants have not 

been discouraged from applying at  

Brookhaven because of the practice of 

t e rm  appointments for the scientific staff, 

but on the contrary have accepted term 

appointments as  an effective means of 

maintaining high quality. Essentially all 

academic appointments a r e  made for a 

specified term, and continued employment 

a.t universities depends upon advance- 

ments in rank until tenure is  granted. 

At ORNL our informants expressed 

the opinion that many applicants accepted 

postdoctoral appointments only when in- 

definite employment was unavailable. 

Their experience indicated that the best 

applicants held out for indefinite employ- 

ment and that mediocre applicants used 

the postdoctoral route a s  a means of getting 

(-113 the payroll. Er:trapslating llieir es- 

perience with postdoctoral appointments 

to what might occur if all employment of 

scientific staff were based on t e rm ap- 

pointments has influenced ORNL manage- 

m ~ n t  tn f n ~ r o r  indef inito cmplo~mei~ t .  

The object of term employment is  to 

gain a sizable throughput of young em- 

ployees from which the best c2.n be chosen 

for retention. It would seem prlident to 

offer only one type of employment for 

each job classification. If mana.gement 

offered either term or  indefinite employ- 

ment for a given position, t e rm employ- 

ment would probably lose its effectiveness. 

T h e  rnochanioo of promatiol~ bgi ~u l l cu~ . -  

rence of an independent committee forces 

the supervisor to make a positive, docu- 

mented rccommendatioll based upon th.e 

merit of the employee. He must further 

support that recommendation before a 

committee charged with responsibility for 

maintaining the professional competence 

of the staf.f. Failure on the part of the 

s~.lpcrvisor to act would automatically deny 

promotion and result in the termination of 

an employee at  the end of his current term. 

This procedure is almost the inverse of 

present LLL practice, by which failure of 

the supervisor to act results in retention 



of employees who should be terminated. 

Further ,  if management wishes to l imit 

the number of employees who attain in- 

definite employment status, the selection 

committee can serve  that function. 

In a l e s s  formal manner, the same level 

of selectivity can be achieved without r e -  

sorting to t e r m  employment if supervisors 

can be made to follow up their evaluation 

with tough decisions to  terminate unsatis- 

factory employees ra ther  than default. 

J. A. Hornbeck of Sandia places great  

s t r e s s  on the importance of annual mer i t  

reviews by the line organization a s  the 

most  effective means of weeding out poor 

per formers  early.  In this case  the line 

organization makes the evaluation, comes 

to a decision, and c a r r i e s  out the appro- 

priate action. If supervision i s  account- 

able to higher levels of management for 

the fate of new employees during their  

f i r s t  five yea r s  on a name-by-name basis, 

the selection process  can Le just a s  valid 

a s  that made with the aid of an  independent 

committee. Most laborator ies  have 

chosen indeliriite ra ther  than t e r m  em- 

ployment knowing that they already have 

the tools a t  hand to evaluate new em-  

ployees fully. All that i s  required i s  a 

management resolve and the clear  dele- 

gation of responsibility to s~rpet 'visors to  

insure that the intention is car r ied  out. 

The line organization can be augmented 

by an independent review corrimittee to 

insure adherence to a desired standard 

in the evaluation of recent employees. 

Although such a committee may seem to 

be an  unnecessary embellishment, i t  

would reinforce the weakest points in the 

superv isor l s  review process,  namely, 

cvr~ductil~g an objective evaluation a n d  

then malting a decision whether to con- 

tinue employment o r  recommend te rmi-  

nation. An independent committee can 

thus provide management a l l  of the a s su r -  

ances inherent in the term-employment 

method while preserving the practice of 

indefinite employment. 

EMPLOYEE TURNOVER RATE 

Jnflux of New Employees Needed 

Each R&D organization needs an 

answer to  the question, "What influx of 

new employees is required to stay vital?" 

There  is no uni.versa1 answer to  this 

question, but there i s  one uniquely suit-  

able for  each organization. The input of 

new employees needed depends upon two 

factors:  (1) the rat io  of research  to de- 

velopment, and (2) the extent of efforts 

to  stimulate, motivate and utilize existing 

staff. Most laboratories both cultivate 

the existing staff and add new hi res  to 

gain vitality, but the proportions vary. 

The organizations we visited had been 

living in a n  expanding technical economy, 

and most' of them had experienced a 

reasonably cont i~~uous  growth for  nearly 

two decades. These conditions encouraged 

mobility of employees because jobs were 

plentiful. During this period the combi- 

nation of attri t ion and growth typically 

generated enough hiring opportunities so  

that the question of providing a sufficient 

input of new employees ra re ly  arose.  

More often there  were complaints of too 

much hiring-too many new hands to t ra in.  

A deep concern was expressed a t  many 

of these organizations whether enough 

new employees could be added in the future 

to s tay competitive. Supervisors of 

scientific groups fear  that no hiring will 

resu l t  in a loss  of vigor, a lack of new 



ideas, and a decline of creativity. Engi- 

neering groups generally worry about 

losing pace with new technology a s  i t  

develops. 

Early in the study two questions seemed 

to us to be important: 

(1) What rate of hiring had each 
" c 

organization been accustomed 

to in the past and was it 

sufficient? 

(2) What fraction of the new em- 

ployees should be recent 

graduates ar~d what fraction 

should be experienced? 

In order to answer the f irst  question we 

gathered turnover data for  the past 10 years 

from most of the organizations visited. 
b ,  

Some could not readily rccover the data 

we requested, and some of the data we did 

receive had limited accuracy. Table 1 

Table 1. Professional personnel turnover in R&D organizations ( 5  and 10 year averages). 

A~u~ua,l percentage of professional-~Stal'fa . . . --.- 
Hired and Terminated and 

Organization transferred - in transferred nlif 

5-year averagesthrough 1970 

~ e r o s p a c e  Corporation 7.1 

Oak Ridge P J a l l u ~ ~ a l  LaboFatory 8.9 

Lockheed Missiles & Space Company 

Bell Laboratories 

Standard Oil Company of California, b 

Engineering Department 

1U - p a r  averages -through 1970 

Argonne National Laboratory 

Los Alamos Scientific Laboratory 

Naval Ordnance Laboratory 

Chevron Research Company b 

Sandia Laboratories 

Applied Physics Laboratory 

Lawrence Livermore Laboratory 9.9 7.5 

Battelle Memorial Institute - Columbus 11.1 10.0 

RAND Corporation 13.2 13.6 

Jet  Propulsion Laboratory 17.8 

ah~cludes all lull-time, regular, technical, professional employees who were added to 
the staff by any means and those who left for any reason including layolf. The percentages 
were calculated for each year separately and then averaged. Sorxle figures a r e  based on 
calendar and some on fiscal years. 

b ~ h e  Engineering Department of Standard Oil has a specific tesponsibility fo i  hiring 
and Lraining promising young engineers for transfer into other company departments. 
Chevron Research Company also shares this responsibility'. Without intracompany 
transfers included these figures become: 

Hired Terminated 

Engineering Department 12.2 6.7 
C11evi.un Research Company 7.9 7.2 



shows the technical professional employee 

turnover data supplied by the 15 organiza- 

tions which responded. The hiring and 

termination percentages a r e  not precise  

but a r e  accurate  enough to represent  the 

range of turnover experienced. 

Turnover r a t e s  had a grea te r  range 

than we expected. In no case  did our  

interviews reveal  concern over the past  

turnover rate,  s o  it i s  possible that fea- 

t u re s  unique to each organization accounted 

for  the large differences. Growth of an 

organization did not consistently resul t  in 

a high 1ur.nove1. rate .  Everyone inter- 

viewed expected a low turnover ra te  to 

continue until scientific and engineering 

employment re turns  to normal.  If the 

normal  mobility of professional employees 

i s  stifled by declining budgets, many o r -  

ganizations a r e  expected to  be reduced to 

a hiring ra te  nea r  zero. Hence there  was 

a s incere interest  in establishing a "rock 

bottom" hiring ra te  essential to maintain 

a healthy organization. 

An analysis of the turnover histories 

led us to  a few conclusions. Barring 

sharp  pulses of growth and decline, the 

annual hiring ra te  of professionals has 

var ied from 5 to 1570 of the staff with about 

9.5% being average. Since the growth 

portion of hiring was nominally between 

0 and 5% during the period we studied, 

the influx of new employees resulting 

f rom attrition averaged ahnut 770. This 

conclusion i s  drawn f rom a small  a m o ~ ~ n t  

of data with wide dispersion, and its 

limitation i s  recognized. In addition, 

however, a t  each organization we asked 

how much influx of new employees would 

be acceptable a s  a minimum. The most 

common answer was 6 to 870. 

New hires  in the aerospace industry 

were older on the average (33 and above) 

than in s t r ic t ly  R&D laboratories.  The 

youngest average hiring age a t  26 was 

maintained by Bell Laboratories.  Since 

they hire  a large number of advanced 

degree professionals it i s  c lear  that their 

hiring consists predominantly of new 

graduates.  This practice contributes to 

their  remarkably low average age of 

35.8 yea r s  for  professionals in 1970, 

which i s  noteworthy for  an organization 

established in i t s  present  form 47 years  

ago. 

In past years  supervisors  frequently 

declined taking new graduates and instead 

hired experienced employees to minimize 

training during hectic work schedules. 

This practice was particularly prevalent 

in the aerospace industry and was neces- 

s a r y  to respond to contract awards. The 

penalty was a higher sa la ry  cost in suc- 

ceeding proposals which affected adversely 

the winning of new contracts and resulted 

in an  accumulation of predominantly older 

and more  expensive staffs. The emphasis 

has shifted everywhere so  that in the future 

a f i rm  base of new graduates has priority 

over  the hiring of experienced profes - 
sionals. Whether that resolve will hold 

up when the technical economy resumes  

i t s  growth is a moot question. 

We formed the opinion that a minimum 

of about 3% addition of new graduates each 

year  with total employment of 6 to 87'0 

was necessary to maintain vitality. A l -  

though many organizations hire  nearly 

al l  their new employees a s  recent grad- 

uates, the mission of the organization 

determines the optimum distribution in 

age and experience for  new employees. 



Speculation on the Future  

Many supervisors  interviewed pro- 

fessed  not to know what they would do if 

hir ing went to  zero. Some indicated, 

however, that their  organizations could 

tolerate  one to two y e a r s  of no hiring, 

but then they would have to take s teps to 

h i re  regard less  of the s tate  of their  

budgets. 

Only Bell Laboratories had significant 

experience with a period of no hiring. 

During the depression Bell Laborator ies  

went five y e a r s  without hiring any pro- 

fessionals with the resu l t  that R&D output 

was adversely affected fo r  severa l  years .  

A s  a resu l t  the present management 

would be reluctant to  exceed one o r  two 

y e a r s  of no hiring in any future c r i s i s .  

A Textbook Solution 

What might happen if several  yea r s  

pass  and no hiring has been done? Or 

worse yet, what if budgets were to con- 

tinue to decline? No laboratory has a 

f i r m  plan to embark upon. F i rs t ,  it i s  

likely that efforts would become frantic 

to  stimulate the remaining staff with edu- 

cation, scientific conferences, and rota-  

tion of 'assignments.  These efforts would 

be interim in nature, but 'if well done 

would delay the need for  a more  ser ious 

step. Thc second s tep might well be a. 

correct ive layoff designed to decrease 

the average age of the staff. If an  organi- 

zation should develop anything like a 10- 

year  age disadvantage, it would probably 

no longer be an  effective compel;itor. A 

AGE D I S T R I B U T I O N  OF HYPOTHETICAL O R G A N I Z A T I O N  

WITH H I G H  STAFF AGE 

. . . . . . . . . . . . . AGE D I S T R I B U T I O N  W I T H  NEW H I R E S  

'. './ AVERAGE A G E  . . 

Figure 2.  Textbook solution to aging staff problem. 
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laboratory director  would run  a high r i sk  

if he should delay too long to ac t  once the 

average age of his staff s t a r t s  to r i s e  

rapidly. 

Unfortunately, drast ic  courses  of action 

sometimes have t ragic  consequences. It 

may be f a i r e r  to the majority of employees 

in the long run, however, to create  tragedy 

for  a few than to preside over the demise 

of an entire organization. Such a demise 

might occur if management should fail to 

take a sufficiently drast ic  course of action. 

Faced with the c r i s i s  of severe  budget 

decline, a laboratory director  would 

probably choose to save his top people 

and take such action a s  necessary to 

maintain a selected staff age distribution. 

But high rank alone may not insure that 

a n  employee would avoid layoff, particu- 

la r ly  when high rank has been earned for  

supervisory responsibility primarily.  

The maintenance of a chosen age distri-  

bution will beco~ne  an  urgent priority. 

Each director  will have to work toward 

the age distribution which in his judgment 

is best for  his laboratory. 

Figure 2 shows a hypothetical age dis- 

tribution of the staff of an  aging organiza- 

tion before and after drast ic  action to 

maintain vitality in response to a severe 

budgetary decline. 

None of the organizations visited has 

taken such drast ic  action to reduce sig- 

nificantly the average age of i ts  staff 

because of concern that the net effect 

might well be destruction of the morale 

of the staff. But the shattering impact on 

.I morale  comes pr imari ly  from having any 

layoff. We doubt whether the effect on 

morale  depends significantly on the c r i -  

teria for  selection of t h o ~ c  included in a 

major  layoff. If a laboratory can survive 

the fact of a major layoff, the staff will 

probably accept any rational layoff l ist .  

A Likely Solution 

What will probably happen if several  

yea r s  pass  with no hiring i s  much l e s s  

drastic.  Social p ressures  and  compassior~ 

will prevail. Laboratory directors  will 

do everything possible to invigorate the 

remaining staff a s  it gets older, and they 

will have some success.  They will insist  

on a few new graduates each year,  an 

irreducible minimum partly gained by 

contrived layoffs. The irriplications of 

the Federa l  laws pertaining to discr imi-  

nation on the basis  of age may seriously 

l imit the options of management in hiring, 

terminating and ret i r ing practices.  Until 

the implications of these statutes a r e  

better understood, radical changes in 

practices affecting the average age of 

professional staffs will have to be ap- 

proached with great  care .  An increasing 

staff age will probably have to  be accepted 

and accommodated a s  a fact of life. An 

older staff may not be as  creative, but 

it will probably compensate to some 

degree for  any lack of creativity by high 

quality of execution and a strong espr i t  

de corps.  

Calculating the Aging Rate of an  
Organization 

We can predict by the use of a simple 

formula the aging ra te  of an organization 

in a situation of zero growth. 

Let 



where which gives the turnover rate required to 

a = average age of N employees a t  maintain a constant average age. For 
O the s tar t  of the year.  

exalnple, 
a = average age at  the s tar t  of the 

year of Nr employees who leave Assume: aL = 40 (age of leaving employees) 
during the gear.  

new hires) 

N = number .of employees at the turnover rate. 

s t a r t  of the year.  To predict thc age increase for a given 

r = fraction of employees who leave set  of conditions we substitute equation (2) 
during the year. into equation (4) such that 

After one year the age of the employees 

who remained is (ar + 1) and thc Nr em- 
a = ( I  - r)["O-'"L+l]+~.~ (8) 

ployees have been replaced by employees 1 l - r  

of average age E a t  the end of the year. 
A S  an exa.mp1~ lp t  u s  assumo wc have: ai-I 

l ? l b ~ 1 1  organization with the following conditions. 

N(1  - r ) (ar  + 1) + Nrc (This example approximates LLL1s 197 1 
a = I N (3' ~ltuation.)  

a l  = (1 - r ) (ar  + 1) + re  .(4) a. = 39 (beginning of year average age) 

r = 3% (turnover of stable staff) 
where 

a l  = average age of N empl.oyees 
at  end of year. 

r = average age of new employees 
hired during the year. 

a = 36 (age of leaving employees) L 
E = 28 (age of new hires) 

Then from equation (8) the average aye of 
- 

the 01-gaaizaliun at the elid 1-11 '  1:h~ p a s  

k ' o r  the average age of the organization would be 
to remain constant 

Equating: -1 0.03(28),= 39.7 years 

(1 - r )a r  + raL  = (1 - r ) (a r  + 1) + re The fraction of the staff that doesn't turn 

over each year gets one year older and 

(6) has a major impact on the aging r~1.k nf 

an organization. 
Equation (6) enables us to determine In its hiring process, management can 

the required average age of new hires to 
choose the age of llcw hires and predeter- 

r~laintain a constant average age of the 
mine the effect of their age distribution 

organization with a given rate of hiring 
on the average age of the total staff. The 

0 r 
turnover rate and the average age of ter -  

(7)  ~ninees,  however, a r e  not completely 

under the control of management. These 



two fac tors  significantly affect the organi- 

zation's aging ra te  and should not be under- 

estimated. For example, the institution 

of a very favorable early retirement pro- 

gram will result in the voluntary early 

retirement of some employees and reduce 

the average age of the group. Lf a labora- 

tory rigorously culls out employees who 

don't meet i ts  standards, a higher turnover 

rate and an older termination age may 

also result which in turn again slows the 

aging rate. 

We can derive equations for growth and 

decline cunditions, but the arithmetic gets 

a little more involved. We doubt that any 

laboratory management would rely on a 

formula to a s su re  good work by its staff. 

The attempt is  rather to show the inter- 

action of factors so that they can be in- 

cluded in the planning for a professional 

staff. 

Summary 

Although engineering staffs and 

scientific staffs have different needs, they 

have a comparable need for an influx of 

new employees (;o maintain a lcvel of 

vitality. 

Aside from growth, normal attrition 

has supplied R&D organizations with 

about 770 new professinnals (both new 

graduates and experienced hires) per 

year in the past decade. 

The minimum required input of new 

graduates i~ about 3% (at a time when 

other new hires could be zero) to main- 

tain vitality. 

Organizations could exist for one o r  

two years with no hiring and not suffer 

irreparably in vitality. 

Should an economic decline further 

decrease R&D staffs it i s  most likely that 

managements will accept an increasing 

staff age, that they will hire very few new 

graduates each year, and that they will 

lose some vitality rather than break the 

spirit  of the organization by decimating 

a long t e rm staff. 

HIRING THROUGH RESEARCH 
GROUPS 

When hiring is  at a minimum it is 

helpful to be able to hire into that part of 

the organization where new ideas and 

technology can have the greatest impact. 

This requires that openings in other parts  

of the organization be filled by transferring 

people out of the area  where innovation is 

most needed so that nearly all new hires 

will be in that crucial a rea .  

We found this technique in use in six 

places. It was very enthusiastically sup- 

ported and was sometimes called the 
1' suction pump" effect. The details of 

operation varied, but in each case the 

result was the same; a healthy throughput 

of new employees was occurring where it 

was needed most. 

It is a fact that in the continuum be- 

tween basic and applied research (and 

development) there is an increasing de- 

pendence on experience a s  the work 

becomes more applied. Conversely, 

basic research requires more creativity 

and more new ideas such a s  a r e  likely to 

come from new graduates. Consequently, 

the effects of no hiring a r e  more quickly 

felt in, and more damaging to, the capa- 

bility of doing good basic research. 

In a strictly engineering organization 

there i s  a similar continuum extending 

from basic research through developmental 

work and to production engineering. In an 

industrial organization we find that such a 



continuum may extend from research 

through engineering into management of 

company operations. 

Figure 3 is  a graphic representation 

of the work continuum in various organi- 

zations. In organizations using the 
11 suction pump, " openings in the work 

continuum are  filled with people working 

at the left of those openings whenever 

possible. Positions at the left end of the 

continuum a re  always filled by new hires. 

This results in maximizing the hiring 

where new ideas and new technology are  

most needed. 

In studying the Standard Oil Company 

oi L'allfornia coiilplex we found that 

Chevro~l Research and the Corporation's 

engineering department r e p r e s ~ n t ~ r l  the 

most technical end of their work and the 

place that most needed an influx of new 

employees. Company policy favors filling 

BASIC 
R E S E A R C H  

APPLIED 
R E S E A R C H  

management positions with technical 

people. When management opportunities 

ar isc  in the many operating companies or  

in the corporate structure, it is  desirable 

to consider transfers from the technical 

organizations. These transfers a re  con- 

sidered promotions. Those employees 

who have demonstra.ted adequate qualifi- 

cations have the opportunity to accept 

such transfers. In most industrial organ- 

izations, selected professional employees 

a r e  encouraged to prepare for adminis- 

trativc responsibi1il;ies by taking manage- 

ment cuu~.ses and by ijarticlpating in. 

semina.rs dealing with company policies 

a.nd management problems. Of course 

when the technical emplvyee is first  hired, 

ono factor that is cullsidered is his Siilta- 

bility for promotion to management. The 

employee is  aware of this consideration. 

These transfers can move out enough 

I N C R E A S I N G  D E P E N D E N C E  ON E X P E R I E N C E  

4 I N C R E A S I N G  D E P E N D E N C E  ON C R E A T I V I T Y  

Figure 3 .  The work continuum from basic research to production. 



people to significantly increase normal 

attrition. A certain number of employees 

remain in the technical organizations, 

either declining transfers  o r  failing to 

measure up in management potential. 

At The Aerospace Corporation we found 

that employees in the engineering and 

scientific divisions came to be regarded 

a s  highly desirable t ransfers  into project 

engineering functions after they had ob- 

tained substantial experience. Many 

research types enjoyed the opportunity of 

t ransfer  (and often promotion) after a 

number of years  in scientific research. 

Such transfers  must be. sufficiently inviting 

to appeal to the professional o r  the pro- 

gram will not work. 

Sandia and Bell Laboratories both state 

that memhars of their research groups 

become attractive "catches" for their 

own developmental a reas .  Although the 

majority of new development personnel 

i s  employed directly from outside, a sig- 

nificant number i s  t ransferred from the 

research department. When this occurs 

a new employee can be hired h t o  the r e -  

search area .  

The General Electric Research and 

Development Center utilizes the "suction 

pump" technique in transferring R&D 

employees to other branches of the 

General Electric Company. Openings 

a r e  aggressively sought and candidates 

for t ransfer  a r e  carefully selected. It 

is considered an important supplement 

to normal attrition from the research 

staff. 

Jet  Propulsion Laboratory currently 

directs a considerable proportion of new 

hires into its R&D area  and fills most 

project managelllelll: ;jobs from within. 

Although the organization of the 

Lawrence Livermore Laboratory is  not 

structured to encourage transfers  of this 

nature, a significant number have oc- 

curred. Perhaps the "suction pump" 

technique could be applied more delib- 

erately. Each division leader and de- 

partment head could evaluate his own 

requirements to determine how great a 

spread of capabilities is required to do 

his work. If the division o r  department 

continuum is  broad enough, then hiring 

a t  the more basic end of the continuum 

may enhance the value of the few new 

employees that can be hired. 

The technique can be applied in the 

Mechanical and Electronics Engineering 

Departments where the work continuum 

extends from engineering R&D to semi- 

production engineering and management. 

The departments can adopt the practice 

of limited hiring of Ph.D. engineers to 

fill the needs for new specialties o r  in- 

creased competence. Ph.D. engineers, 

for example, who started in analytical 

groups or  a s  thermal nr controls spe- 

cialists have broadened their range of 

competence sufficiently in 5 to 10 years  

to be able to f i l l  project engineer openings 

o r  management openings a s  they become 

available. Engineers have .a sufficiently 

general background to absorb the ex- 

perience appropriate to make them at- 

tractive replacements for more hardware 

oriented work. The system is  already 

working in, that the departments a r e  filling 

by transfer  most positions on the more 

applied end of the continuum. The impact 

of the few new hires i s  concentrated in 

those areas  which have greatest need of 

new ideas and technology. 



Can the scientific division leaders find 

a reasonably broad continuum in their 

own groups? Some a r e  more  likely to 

succeed than others. Certainly the family 

of scientific divisions, if looked a t  a s  an  

entity, presents a very reasonable con- 

tinuum from basic research  to  applied 

R&D. A la rger  flow of scientists from 

basic to applied work could occur than 

does now. Transfers  of this type should 

be made only with willing employees who 

a r e  fully informed and ready to accept a 

job in another group. Some groups by 

the nature of .their interests could not 
contribute much to the "suction pump" 

effect. But there have bee11 enough trans-  

f e r s  among groups in the past to indica.te 

that such a program c ~ u l d  be expa.nd~d 

a t  LLL. 

Hiring through research  groups could 

help to maximize our benefits from a 

limited hiring program. A concerted 

effort would be required to avoid hiring 

replacements for  the more applied work. 

'rhis technique has proved to be valuable 

for  each of the six organizations that have 

used it, and they will continue to benefit 

from it. 

POSTDOCTORAL PROGRAMS 

In the course of our discussions about 

hiring, the use of postdoctoral appoint- 

ments in scientific groups was mentioned 

a number of times. A t  least 6 of the 18 

laboratories have postdoctoral programs. 

While nothing precludes the use of such 

programs by engineering departments o r  

applied research groups, postdoctoral 

appointments a r e  of interest primarily in 

basic research groups dominated by 

physicists o r  chemists. 

The postdoctoral appointment provides 

an opportunity for a recent Ph.D. to con- 

tinue rescarch  under a senior scientist in 

a working climate. The appointments a r e  

f o r  one to two years  and a r e  usually at a 

pay rate below that of regular employment. 

The rea l  s t a r s  of such programs a r e  often 

invited to join the permanent staff. 

The number of postdoctoral positions 

available in organizations varied from 

6 to 60. Where the program is  an adjunct 

to regular employment and has the at tr i -  

butes of a fringe benefit, .both to super- 

v i s im~ and .lo [he employee, it is favorably 

regarded. When the maill avenue for l l ew  
employment is through postdoctol-a1 ap- 

pointments the reaction i s  very mixed. 

A froqucnt ~0mplai111 is lllal lnlany post- 

doctoral appointments a r e  accepted be- 

cause the applicants could not get per- 

manent employment. Conversely, the 

best a.ppl.icants hold out for regular em- 

ployment and avoid the postdot:toral route. 

Sandia management believes that post- 

d o c t ~ r a l  grog;ra.ms should not play a. part 

in thc culling of new errlployees but should 

be directed to other ends. They tend to 

attract, and ufttri d1.e designed ior, r e -  

cruits who a r e  less  than excellent. The 

t e r m  of employment is usually too short 

for a new man to demonstrate compctence 

and creativity. Taking advantage of the 

fact that a period of difficult scientific 

employment will attract better candi.da.tes 

to a postdoctoral program would be inap- 

propriate in the opinion of J. A .  EIornbeck, 

since that practice would erode the dis- 

tinction between the regular and post- 

doctoral programs. This difficulty would 

be further increased by thc present lack 

of opportunities for the postdoctoral em- 

ployee when his appointment i s  finished. 



Another complaint is that the post- 

doctoral program perpetuates the faculty- 

student relationship into the working 

world. Some exploitation of this arrange- 

ment exists in laboratories (as it does in 

universities) leading to what is called a 
11 slaveryu relationship. There is  some 

feeling that such an arrangement is inap- 

propriate except in a situation in which 

the reward is not so  much monetary a s  

it is  an opportunity for advanced training 

under the guidance of an outstanding 

scholar. 

The management at  the General Electric 

Research and Development Center con- 

sidered and then rejected a postdoctoral 

program. They chose to acquire all pro- 

fessionals a s  regular employees with an 

opportunity to evaluate.them rigorously 

in their early years. 

A sampling of opinion at  Lawrence 

Livermore Laboratory at the division 

leader level indicated little interest in 

enlarging the postdoctoral program and 

no great enthusiasm for the concept. 

In a declining economy when placement 

is difficult for new Ph..D.'s, the post- 

doctoral program may attract better 

people than in times of ample employment, 

and it is a very inviting technique for 

sifting potential employees. In any case 

the postdoctoral appointment appears to 

serve some of the purposes of term em- 

ployment and a s  such has heightened the 

interest in term employment a s  a method 

of acquiring .future staff. 

Techniques for Maintaining Vitality in  the Existing Staff 

We encountered a number. of techniques 

for stimulating and directing the efforts 

of a professional staff that is faced with 

the threat of s1;agnation-particularly a 

staff in a repressive economy in which 

growth and hiring have virtually stopped. 

Many of these techniques a r e  merely 

ideas and have not yet been implemented, 

but the fact that they appealed to the 

managements of several organizations, 

o r  in some cases had actually been insti- 

tuted, makes them worthy of discussion. 

Of the many ideas to be discussed, 

four generated the most interest and were 

judged to have the broadest impact. 

a Rotation of assignments. (See 
page 19.) 

Continuing education and 
retraining. (See page 21.) 

Effective evaluation of employee 
performance. (See page 2 5.) 

a Improved early retirement 
benefits. (See Retirement Systems, 
page 49.) 

lZOTATION OF ASSIGNMENTS 

A t  eight of the organizations the topic 

of assignment rotation as  a means of 

stimulation of a scientiPLc or  lecl~nical 

staff came up in the course of our dis- 

cussions. The idea may have had appeal 

in other organizations o r  may actually 

have been in use without our discovering 

it. Because this topic was discussed 

time and time again, we became more 

convinced that it i s  a practical tool for 

keeping a laboratory dynamic. 

At Jet Propulsion Laboratory we 

learned from Fred H. Felberg that it , 

was the intent of management to change 

assignments frequently enough to keep 



the organization churning to a certain 

extent. A s  Assistant Director for Plans 

and Programs he believes that J P L  needs 

to do more churning in the future because 
11 everyone tends to get comfortable where 

they a r e  when growth stops o r  declines." 

It was his thought that changes made for 

changes sake may well turn out to be 

beneficial to the health of an R&D 

organization. 

J. P .  Nash, Vice President of Lockheed 

Missiles and Space Company a t  Sunnyvale, 

mainlains a program of assignment rota- 

tion for his engineers, but he admitted 

that it is difficult to keep his groups 

interested In rota tion when established 

teams a r e  functioning well. It is his 

belief that conscious rotation efforts a r e  

necessary to build and maintain a viable 

professional staff. 

The attitude at Sandia is that a certain 

amount of rotation in assignments can be 

healthy il directed toward placing men i n  

positions where they can contribute and 

grow. However, rotation a s  an end in 

itself is  not favored since it implies that 

management is interchangeable, which i s  

only partly true in an organization in 

which strong technical control is an im- 

portant aspect of management. 

The actions instigated by Sherwood L. 

Fawcett, President of the Battelle 

Memorial Institute, in revitalizing the 

organizations in the Battelle family 

demonstrated the need for dedication at 

the highest executive level to accomplish 

changes that a r e  instinctively resisted 

at  the working level. With Dr. Fawcett's 

encouragement, Roger Merrill, upon 

taking office a s  Director of Battelle - 
Columbus, reshuffled the Laboratory 

structure as  one of his f irst  orders of 

business. They recognized that they were 

operating with an organization designed 

fifteen years ago. The nature of their 

work had changed and a growing awkward- 

ness of operation became apparent. They 

made a. bold step rathcr than relying on 

changes to evolve. Merrill reduced the 

number of departments from seven to five. 

Three of the five department managers 

currently a r e  new in their jobs. The 

Battelle management has been encouraged 

to look at other levels that a r e  siihject to 

stagnation o r  suf.feriny from entrench- 

ment. To keep the program of rotation 

going, S h ~ r w o o d  Fawcctt h a s  i l ~ i l l a l ~ d '  a 
requirement to identify candidates for 

management jobs with the objective of 

limiting incumbency to five years at 

higher levels. Department marlagers 

are extending thc prograin deep into their 

organizations. Many of the job changes 

to be made will be lateral-not prc.)rnotions. 

"The 0bjectiv.e is l v  develop an organiza- 

tion that can adapt easily to changing 

conditiur~v-one in whi.ch the staff acccpts 

change a s  a way of life and is challenged 

rather than threalened by new assignments." 

Strong group leaders often employ the 

rotation policy in their groups to keep 

enthusiasm high and to encourage crea- 

tivity. .A t  some laboratories the group 

structures were so autonomous and dif- 

ferent in character that mobility through- 

out; .the orgslllzation W a s  very slight. In 

those cases assignment rotation could 

only becoine policy at the group level, but 

it was interesting that the practice thrived 

in some of those groups and that the group 

leaders attested strongly to its value. 

We tested the sentiments of a segment 

of LLL's middle mana.ge.ment about thc 

value of rotating assignments. A l l  2 1  



respondents favored the idea in principle 

and suggested that a time limit of 2 to 

5 years in an assignment might be appro- 

priate. The opinion expressed was that 

to operate successfully the policy not 

only must have top management support 

and direction but must operate Laboratory- 

wide and be carefully administered. 

(Dr. May's announcement of his resigna- 

tion a s  LLL Director is a demonstration 

of his strong personal conviction that the 

Director should limit his tenure to five 

o r  six years.) 

We did not find any adverse results 

from deliberate plans of rotation at LLL 

o r  at any organization we studied. There 

appear to have been no bad effects from 

LLL having had 5 different directors in 

i t s  existence of 19 years. A t  the project 

level, even where dramatic changes in 

personnel have occurred, the most usual 

result is for a new man to build upon the 

achievements of h i s  predecessor and for. 

neither to suffer in the comparison. 

The p e a t e s t  reluctance comes from 

incumbents themselves who .lend to argue 

for the status quo until a "better offer" 

is  made. What the long term incumbent 

can rarely see is that his greatest oppor- 

tunity for new achievement lies in a new 

assignment -even a lateral move. De- 

partment heads a r e  frequently unwilling 

to disturb a satisfactory operation be- 

cause of the liability of a new man who 

requires training, indoctrination and 

testing in the particular job situation. 

The selection of individuals in a program 

of rotation is  obviously important, but 

upon thorough evaluation there is always 

more than one man who can do any job. 

The potential benefit to be accrued by 

rotating the assignments of employees a t ,  

all levels of a laboratory is worth careful 

consideration. 

CONTINUING EDUCATION AND 
RETRAINING 

The importance of retraining and con- 

tinuing education a s  a tool for keeping the 

laboratories dynamic was supported 

everywhere we visited. There was a 

variety of opinion regarding how best to 

implement significantly different pro- 

grams than now exist. 

Currently educational benefits a r e  pro- 

vided by organizations largely a s  additional 

fringe benefits. Educational opportunities 

were emphasized a s  a part of recruiting 

programs in the past when it was recog- 

nized that the very best applicants wanted 

to extend their education and would accept 

employment only where such opportunities 

existed. In general, strongly motivated 

young employees make good use of fee- 

reimbursed programs to further their 

education. Since the programs were 

usually limited to a small fraction of the 

staff, there was little appreciation of the 

potential impact of continuing education 

if applied to a total staff. There is a 

stirring now in many organizations. While 

fee-reimbursed programs and short- 

course support continue to dominate the 

offerings, there is a growing involvement 

and interest in utilizing a new type of edu- 

cational format to increase the technical 

capabilities of an organization. This new 

approach is of crucial interest when other 

avenues of strengthening the technical 

stature of the staff a r e  diminished. 

Continuing education programs a r e  not 

supplanting the traditional educational 



support programs but a r e  growing a s  a 

complement to them. Retraining is the 

f i rs t  step in the effort, which emphasizes 

reestablishing skills that have deteriorated 

since graduation. Usually a reeducation 

is required in courses up to the employee's 

degree level. Continuing education.then 

follows, which extends the employee's 

capabilities to a new level but in a style 

that matches the needs of a practicing 

professional. In some broadly based 

organizations, research departments can 

be excellent sources of instructors for 
. 

scientifically oriented courses. 

Degree programs and regular university 

courses a r e  currently not providing real  

co~ltinuing education. The opportunity to 

take the same courses as today's 20-yea.r 

olds is not very appealing to a 40-year old 

professional who has some previous train- 

ing and considerable experience. Today's 

professional is looking for a condensed 

version of his academic training that is 

closely coupled to the real  world of his 

work. Unless that requirement is met 

ttisre is little motivation for cclntini~ing 

education in the ranks of pra.ctic.ing 

professionals. 

There appears to be dramatic potential 

for  revitalization when management rec-  

ognizes that a significant upgrading of a 

large fraction of the staff will supply much 

of the stimulation and new technology that 

previously came on board a s  a matter of 

course in a growing economy. 

The interest in continuing education is 

much greater in organizations dominated 

by engineers. Particularly in scientific 

research, continuing education seems of 

least value since it is in this area  that the 

very technology is being created which the 

res t  of the world wants to keep up with. 

Even scientific staffs a r e  finding, however, 

that maintenance of fundamental skills not 

only improves research capabilities but 

makes reassignment more feasible when 

current work is terminated. Flexibility 

is a trai t  of growing importance among 

today's scientists and engineers. The 

LLL middle management survey, which 

covered a broad range of scientific and 

engineering interests, revealed that they 

would ". . . . place greater emphasis on 

continuing education" to compensate for 

the inability to hire new employees. 

Convenience to the employee has been 

found to be crucial in sustaining er l~.~ca- 

tional programs. It i.s very hard'to sus- 

tain the interest of older employees in 

nf f -s i te  afternhours courcoo o~rccpt on an 

occasional basis. Lf attendance has been 

made extremely convenient, the employee 

realizes that management has set a high 

value on his participation. Applied 

Physics Lsboratory and Los Alamos 

Scientific Laboratory have on-site pro- 

grams for degree work which have 

enhanreii pnsticipatisn. 

An outstanding example of the utiliza.tion 

of tho talento of a major rcscarch l&Lu~.d= 

tory for  educational purposes is  that rep- 

resented by the nepartment of Applied 

Science at Livermore. Largely in response 

to the urgent request of the management 

of LLL, the Department of Applied Science 

was established within the College of 

Engineering at UC Davis in 1963. The 

department i s  housed partly in a small 

classroom faci,l.ity built adjacent to LLL 

at  University of California expense and 

partly on the Davis campus. The depart- 

ment offers a number of undergraduate 

courses and grants degrees of M.S. a.nd 

Ph.D. in Engineering-Applied Science. 



Four areas  of specialization for the Ph.D. 

degree a r e  offered at  Livermore: 

Applied Mathematics and Computer 
Science 

Nuclear Science and Technology 

Materials Science 

Plasma Physics and Hydrodynamics 

Students may complete all requirements 

for the M.S. and Ph.D. degrees either at 

Davis or  Livermore, or  they may divide 

their programs between the two sites. 

Student registration at  Livermore is 

typically slightly over 100 -about half 

being LLL employees and a few Sandia- 

Livermore employees. LLL employees 

may take up to 6 units per quarter on 

approval by an administrative committee 

without reduction of pay but may be cut to 

80 percent o r  less  of full time pay to 

accommodate time off for greater concen- 

tration on academic programs with super- 

visory approval. On completion of all  

course work required by the Department 

of Applied Science, an LLL employee may 

embark on Ph.D. thesis research using 

Laboratory facilities -provided the thesis 

problem is  one of interest in some com- 

ponent of the Laboratory's program. The 

thesis director is  a member of the aca- 

demic department and is chairman of the 

student's thesis committee. The student 

meanwhile remains an employee of LLL 

and subject to supervision within the 

Laboratory structure. Since starting to 

grant degrees in 1967, 32 Ph.D. degrees 

have been gra..nted, of which 4 were to 

Laboratory employees, and 21 M.S. 

degrees, of which 5 were to Laboratory 

employees. Many ~ a b b r a t o r ~  employees 

take specific courses of special interest 

to them at the Department of Applied 

Science without any intention of completing 

work for a graduate degree. T.he Labora- 

tory also offers graduate fellowships to 

promising students who a r e  employed half 

time during the academic year and full '  

time during the summer months. There 

a r e  17 such fellowships at the present 

time. 

The teaching staff at the Livermore 

branch of the Department of Applied 

Science is made up' of several full time 

faculty members, some faculty members 

who a r e  employed half time by LLL and 

several LLL employees employed a s  

lecturers part time by the Department. 

The association with the Department of 

Applied Science therefore provides teach- 

ing opportunities for qualified Laboratory 

employees a s  well a s  means of academic 

advancement for employees seeking addi- 

tional training. LLL employees partici- 

pating in the program confirm that teaching 

a graduate course is the most effective 

way of restori.ng mastery over subject 

matter in basic science. The academic 

program of the Department of Applied 

Science provides scientific personnel an 

opportunity for maintenance of fundamental 

skills equivalent to that provided engineers 

by continuing education. 

Where the work of a laboratory is  basic 

rather than applied research, it is doubtful 

that improving continuing education oppor- 

tunities would be an appropriate tool for 

keeping the organization vital. Some kinds 

of work and some types of technology w i l l  

not necessarily be fortified by this 

technique. 

Continuing Education at Bell 
Laboratories 

A t  the Bell Laboratories there is a con- 

tinuing education program that is well 



suited to any organization wanting to re-  

main competitive and vital. It is worth 

describing' in detail. There a r e  other 

large modern in-house programs in the 

United States that we did not study. The 

philosophy of the Engineering Departments 

a t  LLL dovetails remarkably well with 

that of the Bell Labs in regard to the role 

of continuing education. 

Bell Labs started in-house continuing 

education courses in 1962 at  one o r  two 

sites, and in 1969 they instituted their 

currant company-wide program. E. D. 

Reed, chairman of the program, said that 

the mission of a continuing education pro- 

gram, aimed at mature professionals 

spanning a wide range of ages, is different 

f rom that of a graduate school and must 

be designed accordingly. Like LLL they 

found no university willing to tailor a 

program to the needs of a practicing engi- 

neer o r  scientist who does not need 

another degree. Bell Labs offers classes 

during working hours as  a part of the job. 

Employees a r e  urged to participate but 

not required to. Homework is done on 

the employee's own time. Nlost of the 

instructors a r e  employees. The Bell 

Labs management is convinced that con- 

tinuing education i s  required to combat 

obsolescence and in time will attempt to 

measure the usefulness of the program. 

Success of the program is  measured at  

present in terms of participation and drop- 

out rate. However, work performance - 
not course participation-yields promotions 

and raises. Correlation belween per- 

formance and course participation may 

eventually provide a measure of useful- 

ness of the program. 

The courses at Bell Labs a r e  of 

semester length with one 2-hour class 

per week. Classes a r e  held at  12 sites 

with approximately 3000 participants. 

The program offered 120 courses this 

year, up from 100 last year. The courses 

a r e  directed toward Bell Labs' interests 

in telecommunications but run the gamut 

from basic mathematics to graduate level 

physics. There a r e  three levels of 

courses. The first is  review to reestab- 

lish skills, usually up to the B.S. level. 

The second level is  interdisciplinary to 

give employees familiarity in another 

subject area but not expcrtise. The ,third 

level courses a r e  in depth and attempt to 

produce experts 

The program has the complete backing 

of management. It is directed by a high 

level technical committee headed by 

E. D. Reed. The committee selects the 

instructors and designates thc courses to 

be taught -based on their own judgment 

and a survey 01 employee interests. Stu- 

dents must complete 8070 of the homework 

and take a final examination for success- 

ful completion. 

Initially Bell Labs experienced a high 

withdrawal rate. Students tended to drop 

out if the course content o r  the instructor 

did not suit them. A pre-course meeting 

seemed to removc that problem. An in- 

adequate review of mathematics plagucd 

the older students, so that an enlarged 

mathematics course was introduced and 

appcars to have solved the problem. A 

certain number drop out due to work load 

o r  travel co.mmitments. Two visits to 

LLL have encouraged the Bell Labs people 

to consider videotaping the classes to 

provide a makeup option to students who 

travel or. miss classes for any reason. 

(Videotape rrlalteup is an absolute neces - 
sity for LLL1s traveling engineers and 



has resulted in minimal dropouts. A good 

tape can be used to teach future courses 

with considerable success, we find.) 

The participation at Bell Labs is  fairly 

uniform in all age groups up to age 55. 

Above that age there is a declining partici- 

pation. A third of Bell Labst Ph.D.s a r e  

taking the courses. The research division 

with mostly "scientific" employees was 

slow to take part, but by the third semes- 

t e r  20% were enrolled. The courses a r e  

aimed primarily a t  the development area, 

so  they would not appeal strongly to those 

in basic research. It is not surprising 

that this group would participate less  

actively since their work in basic research 

has a high academic content. However, 

those participating must be improving 

peripheral skills which they feel they 

need. The program has been very effec- 

tive in easing the transition of employees 

from military work at Whippany into com- 

mercial work at the other sites.  There 

i s  a high participation of these employees 

including a majority of the Ph.D.s. 

The Bell Labst management has deter- 

mined that the stimulation and restored 

confidence resulting from two hours a 

week in these courses easily makes up 

for the working hours lost. An un- 

scheduled benefit was the enhancement 

of each instructorts  expertise in the field 

he had to teach. At Bell Labs, manage- 

ment is sensitive to the fact that stagna- 

tion is always a problem, so  they would 

have this program no matter what the 

hiring ra te  o r  the state of the national 

economy. 

c o s t s  of Continuing Education 

Among the greatest deterrents to 

shifting from the traditional education 

support programs to in-house continuing 

education programs is the cost. Most.  

organizations find that the cost of inten- 

sive participation in university operated 

programs is truly prohibitive. In-house 

continuing education may be a better 

bargain if management realistically assigns 

the actual costs of such a program. Bell 

Laboratories accepts the expense a s  part 

of the cost of doing business. The cost 

in lost effort is mostly a paper cost since 

the weekly output of employees does not 

seem to drop measurably when they a r e  

enrolled. The strengthening of the special 

expertise of instructors partially repays 

for their involvement. The administrative 

costs a r e  somewhat increased with larger  

participation. If classrooms must be con- 

structed o r  a television system is in- 

stalled, a capital investment is required. 

At most the initial capital costs should 

not exceed a few hundred thousand dollars. 

The rea l  cost of effort devoted to the pro- 

gram is  a t  most a few tens of thousands 

of dollars per  year.  For many organiza- 

tions the continuing education route may 

actually be the cheapest, fastest and most 

direct way to maintain a vital staff. 

HFFECTIVE EVALUATION OF 
EMPLOYEE PERFORMANCE 

Identification and Cultivation of 
Exee~tional  Talent 

We have been reminded by H. M. Mark 

of the Ames Research Center that the 

presence of a few indivi.duals of exceptional 

talent has to a very large degree been 

responsible for the success (and even the 

existence) of outstanding R&D organiza- 

tions. It i s  sometimes assumed that 

individuals of truly exceptional talent will 

make their own opportunities and thus 

5- 



r i s e  within the organizational structure. 

This assumption is indeed valid for some 

gifted people -particularly those with 

outgoing personalities and a knack for  

good interpersonal relations. Those 

gifted people who do not happen to have 

these qualities a r e  not so easily recog- 

nized. Some a r e  unconventional in be- 

havior a s  well a s  in their  approach to 

technical problems. Exceptional indi- 

viduals do not respond well to routine 

assignments and should not be forced to 

conform to  a prescribed work pattern. 

They may be relegated to inappropriate 

assignments, become discouraged and 

leave the organization. 

One of the major responsibilities of 

supervisors is  to  seek out exceptional 

talent, make sure  that highly gifted people 

a r e  challenged by assignments demanding 

major departures from routine solutions, 

and reward outstanding achievement by 

commensurate salary raises,  promotions 

and opportunities for further achievement. 

One test of the integrity of a supervisor 

is whether he will feel threatened by the 

presence In his group ot an exceptionally 

gifted person and take defensive action o r  

whether he will respond to the challenge 

and ass is t  the gifted person by making 

su re  that his capabilities a r e  communi- 

cated to higher management. 'I'he ulti- 

mate result of appropriate action on the 

part  of the supervisor may well be that 

sometime in the future his former gifted 

subordinate may r i se  to a higher status 

in the organization than himself, o r  even 

become his boss. If he is realistic and 

psychologically well adjusted, the super- 

visor will take pride in his correct  ap- 

praisal of outstanding talent and the 

benefit to the organization resulting from 

his supportive action. It follows that a 

mature and perceptive management will 

recognize and appreciate the role of the 

supervisor in developing exceptional talent. 

Highly talented individuals do not neces- 

sari ly make good supervisors and in many 

cases do not want to assume supervisory 

responsibilities. A talented but strongly 

egocentric person may deprecate the con- 

tributions of his subordinates and inhibit 

their opportunities for initiative action. 

In such cases the objective of management 

should be to provide a high degree of 

freedom of action for the gifted individual 

with opportunities for him to apply his 

ingenuity and test his concepts without 

being burdened with supervisory 

responsibilities. 

Most of the research oriented organi- 

zations we visited recognize two channels 

for advancement in status and salary-the 

line supervision route and the role of the 

highly talented individual research worker. 

The directors of LLL have all tended to 

reward aho~it equally those who assume 

major administrative responsibility and 

those who make major contributions a s  

individual research workers. Gifted 

members of the staff can best be en- 

couraged by informal direct communica- 

tion with top management outside the 

defined channel of the line organization. 

Such informality can a t  t imes be discon- 

certing to those in the line organization 

who have been bypassed, but the direct 

communication between a perceptive 

director and a highly gifted research 

worker can enliven the spirit  of both and 

produce response within the organization 

f a r  more effectively than the slow osmosis 

of informati.on up through the supervisory 

structure. 



Past Evaluation Methods 
I t  If there is  any general weakness in 

management, it is the hesitancy to ap- 

praise objectively individual performance 

and the guts to inform the employee of 

his weak areas." An employee relations 

manager associated with Atomics 

International and Rocketdyne thus sum- 

marized the company's difficulties in 

maintaining a dynamic staff in a layoff 

period. These divisions of North American 

Rockwell Corporation suffered severe 

cutbacks, and the resulting large layoffs 

exposed them to every problem 

conceivable. 

Evaluations have often been misdirected 

in the past. A written appraisal designed 

to develop and encourage the elriployee 

usually contained little o r  no derogatory 

information. Such appraisals do not 

serve management's needs of knowing 

the staff capabilities and of identifying the 

top and the bottom performers. However, 

when a ranking process was used in con- 

junction with the appraisal program the 

employee evaluation system could really 

identify the poorest performers and detect 

a decline in performance. The majority 

of the organizations had, at  the most, a 

written appraisal system and were clearly 

concerned with the pr.oLlem of detecting 

poor performers. Most of them were 

looking for more effective techniques, and 

many, like LLL, a r e  shifting their prac- 

tices to include a ranking process. 

Appraisals and ranking provide an 

annual technique of assessment. To use 

them effectively the manager must apply 

standards that demand good performance. 

An employee should be more than satis- 

factory in the eyes of a manager; he must 

instead be l'excellent enough" to contribute 

to the improvement of the organization's 

capabilities. In the long run, many em- 

ployees who a re  just "satisfactory" 

become problems instead of contributors. 

Eight organizations had evaluation 

programs that were geared to detect de- 

cline in performance -APL, Argonne, 

Chevron Research, Standard Oil Engi- 

neering, Bell Laboratories, Sandia, 

General Electric R&D Center, and 

Battelle - Columbus. These organiza- 

tions did not have equal success in acting 

on the information when it Became avail- 

able. A management resolve and follow-up 

a r e  the key to success but often fade under 

programmatic pressure. 

New Evaluation Programs 

Battelle - Columbus had initiated three 

specific programs of evaluation over and 

above the annual evaluation. They were 

the "over 6 5 club, " the "Reverse Peter 

Principle, I '  and the "Career Development 

Planning Program. I I  

The "over 65 club" is made up of older, 

obsolete employees whose age plus years 

of service exceeds 65. These a r e  men 

who were competent in earlier times and 

at  younger ages but who no longer meet 

the needs of Battelle. A typical member 

either has not kept up with advances in 

modern science o r  is an expert in a field 

which is no longer supported at  Battelle. 

One example is the case of a classical 

mathematician aged 54 with 23 years of 

service, who was great 20 years ago. 

But with the advent of computers his t ra-  

ditional mathematics approach is de- 

creasingly valuable. He is being retrained 

a s  a mathematician utilizing computers. 

If this training fails to improve his value 

he will be urged to become a teacher. 



About 60 professionals have been 

identified who should have been retrained 

o r  released years ago when it was f irst  

apparent that they were becoming obso- 

lete. A program for the improvement of 

each individual is being developed, uti- 

lizing help from management and from the 

Personnel Department. The investigation 

and interviewing takes three to four days 

for each person, and each case is different. 

Counseling, reassignment, and retraining 

a r e  the treatments used in each case. 

Some of them are  sponsored for up to a 

year in school with the understanding that 

they will terminate at  that time. BMI has 

se t  aside $500,000 in trust  funds this year 

to pay the costs of reeducation. 

The " ~ e v e r s e  Peter  principle" is 

applied to those employees who were pro- 

moted beyond their level of competence. 

In these cases both Battelle - Columbus 

and the individual have acted in good faith. 

Unfortunately the man wasn't competent 

for the job and no corrective steps were 

taken. Battelle does not want to terminate 

these employees but is  determined to cor-  

rect  the problem. A s  an alternative to 

termination the employee is  offered a job 

a t  his current level of competence-a 

demotion. Where required his pay may 

be cut. Some older engineers who had 

gravitated away from engineering have 

been transferred to non-technical staff 

positions. Since November 1970, about 

35 to 40 actions have been taken. The 

effect is no doubt traumatic for the em- 

ployee but it is believed to be salutary for 

the organization. The employee has a 

good base from which to advance in a new 

activity o r  to seek another job if  he chooses 

not to stay. 

A career  development planning program 

has been developed to assist  each employee 

in planning his future career, either wi th in  

Battelle o r  ultimately perhaps in some 

outside organization, The planning pro- 

gram has four major ingredients: 

(1) Each staff member is  asked to 

describe his ultimate career objectives. 

This process includes a formal self- 

appraisal and an analysis of the educa- 

tional and on-the-job training steps the 

individual thinks he needs to achieve his 

ultimate career goal. 

(2) The staff member's immediate 

supervisor performs a similar function 

for that individual. He describes the type 

of career he thinks the individual is cap- 

able of achieving within Battelle. This 

process includes a performance evaluation 

and a description of the educational and 

on-the-job training steps required of the 

individual if he is  to achieve the described 

career objectives. 

(3) The supervisor counsels with the 

individual staff member and together they 

compare career objectives and  p l ans .  Tf 

in reasonable agreement, they proceed 

together to prepare a career development 

plan for the staff member. 

(4) If the staff member's career ob- 

jectives and the supervisor's appraisal 

a r e  not in reasonable agreement, this 

discrepancy needs to be understood early 

in the individual's career so that he can 

plan, with his supervisor, to develop a 

career along less  ambitious lines o r  to 

seek employment outside of Battelle at 

the appropriate time. This procedure 

becomes especially critical a s  the staff 

member approaches the age of 40. 

Battelle seeks through this program to 



assist  each individual to grow to the 

limits of his capabilities regardless of 

whether he can find suitable career op- 

portunities within the organization. 

Evaluations by a Key Staff Man 

A few organizations rely on the judg- 

ment of a key staff man a s  a substitute 

for written evaluations. Such reviews 

and judgment can be quite thorough and 

effective. They have the fault of not re-  

cording the evaluation process in the 

employee's file, and in addition there is 

a good chance the employee will not be 

aware of his evaluation. This informal 

technique lacks the thoroughness and 

reliability that is needed when budgets 

decline and employees must be selected 

for layoff based on their performance. 

Enlarged Role of Personnel 
Departments 

In several of the organizations visited 

the role of personnel departments has 

been enlarged to deal more effectively 

with the nlarlagelnellt of professional em- 

ployees in periods of regressive budgets. 

One function is that of communicating to 

professional employees the fact that they 

a r e  now in a competitive situation in 

which not only increases in salary, 11uL 

even continued employment, depend upon 

the maintenance of an acceptable per- 

formance record. Another function is 

educational; of those employees who 

become surplus for onc division of the 

organization, some with appropriate 

retraining can successfully bc transferred 

to another division and thus avoid the 

need for termination. Others who cannot 

be'reabsorbcd in t h i ~  fashion can he re-  

trained for the purpose of qualifying them 

for employment elsewhere. A s  a part of 

the retraining process, aptitude testing 

to assess  the alternatives for the em- 

ployee's future career can be helpful. 

One result of an active program designed 

to assist  the employee, whose performance 

has fallen off, is  to strengthen the resolve 

of supervisors to be more objective in 

their appraisals of performance. 

Summary 

There appears to be a trend toward the 

adoption of evaluation techniques that 

better identify poor and outstanding per- 

formers. Ranking processes a r e  in- 

creasingly used to aid in that evaluation. 

When employees a r e  identified a s  poor 

performers, supervision and the Personnel 

Department work closely together to aid in 

the employee's development o r  his termi- 

nation, whichever is appropriate. 

The evaluation process and the resulting 

personnel actions usually require strong 

leadership a t  the highest level of manage- 

ment. The policy changes that provide 
effective evaluation do not originate at  the . 
working level. There is  an increasing 

acceptance by top management of its role 

in maintaining an effective evaluation 

program. 

LEAVE PROGRAMS 

There was surprisingly little discussion 

of the role of leaves in maintaining a dy- 

namic organization. Where it was dis- 

cussed in any depth it related to the 

academic se.bbatica1 leave. 

Most organizations have a procedure 

to accommodate the employee who wishes 

t o  spend a year teaching, to accept a 

fellowship leave, o r  to take leave for a 



Washington appointment. Character- 

istically such a leave does not cost the 

organization anything, may be advantageous 

to  the organization, and rarely is  expected 

to benefit more than the individual ein- 

ployee. Such leaves a r e  infrequent enough 

to avoid any strain on the organization. 

The academic sabbatical is  practiced 

a t  Brookhaven. The research staffs at 

ORNL and Argonne have been urging 

their directors to obtain authorization 

for sabbatical leave programs. Chauncey 

Starr, Dean, School of Engineering and 

Applied Science a t  UULA, recommends 

a generous sabbatical program to keep 

the staff dynamic. A t  no other organiza- 

tion we visited were paid sabbaticals dis- 

cussed, and we concluded that the program 

was currently limited to Brookhaven. 

Brookhaven has a 6 -month program at  

full pay and a 12-month program at half 

pay. It is presently seeking approval for 

a full year 's  leave at full pay. The privi- 

lege is limited to the tenured staff of 

about 150. Experience has shown that 

less  than half of the eligible employees 

apply for sabbaticals, and that the num- 

ber on leave at any one time averages 

about 10. R. C. Anderson, Assistant 

Director for Scientific Personnel, believes 

that an enlarged program would be healthy 

for Brookhaven. 

At the Lawrence Laboratories (Berkeley 

and Livermore) and at  Los A l a m ~ s  there 
a r e  provisions for Professional Research 

and Teaching Leave, under which a highly 

qualified employee may receive up to two- 

thirds of his current salary for a leave 

period up to one year.  he employee 

must be one of outstanding professional 

ability with a firm plan of study, teaching 

o r  research which is clearly relevant to 

the interests of the Laboratory and to his 

competence," according to the Supervisor's 

Handbook of LLL. Leaves of this type a r e  . 

highly restricted and limited in number. 

Los Alamos granted 40 such leaves during 

the past 5 years with average length of 

leave of 8-112 months. A t  LLL the num- 

ber granted during the same period was 15. 

At LLL we queried division leaders 

about their interest in increasing the leave 

program to help improve their staff. Most 

of them felt there was no significant bene- 

fit in expanding leave prugrams a s  a means 

of stimulating their groups. In our dis- 

cussions on the question of leaves, some 

division leaders expressed the belief that 

' the employee who would contribute most 

a s  a result of a leave would be the least 

likely to request it. The division leaders 

a re  also inclined to favor programs that 

involve a large fraction of the staff rather 

than a very few. 

The leave privilege, including the sab- 

batical, is  no doubt a valuable management 

tool.. However, for a leave program to be 

effective management must exercise care 

in the selection of the participants to 

assure that the maximum value accrues 

to the organization. 

DIVERSIFICATION ACTIVITIES 
AT THE LABORATORIES 

Concern with a Loss of Mission 

Alvin Weinh~rg, nirertnr of the Oak 

Ridge National Laboratory, offered the 

opinion that the problem of aging staffs 

would not be a worry if the more serious 

problem of "mission" fo r  the laboratories 

were addressed. Many of the current 

concerns about ,a vigorous young staff grew 

a s  the "mission" began to fade. He added 

that the whole country should be oriented 



to a new "mission" to keep our techno- 

logical resources vital and dynamic. 

The loss of a sense of "mission" was 

apparent in many places. 

NASA has reduced its space explo- 

ration program significantly. JPL, AI- 

Rocketdyne, Lockheed, and TRW were 

waiting for a re-direction to be defined. 

The AEC has reduced its reactor 

devel-opment program in favor of industry. 

The decision to narrow down the work to 

essentially one appr0ac.h to the breeder 

reactor has affected the staffs at Argonne, 

AI, ORNL, LASL and Brookhaven. 

The AEC weapons program lacks 

clear future goals affecting LASL, LLL, 

Sandia and Battelle. 

The de-emphasis of research in 

high energy physics is causing reduced 

budgets at Brookhaven and LBL. 

The general decline in immediate 

DOD needs creates uncertainty in the future 

level of effort at  NOL arid Battelle. 

While DOD R&D programs remain 

very active, the general uncertainty of the 

nation's political and social climate tends 

to prevent long range development plans 

from firming up. 

The general anti-technology emotions 

that have been growing within the nation 

create some uncertainty about what kind of 

future work society and industry will really 

need from its "laboratories." 

Some officials observed that so much 

attention is spent on declining "missions" 

that the import.ance of the remaining task 

is underestimated. At Sandia, John 

Hornbeck said that it was of paramount 

importance for the management of the 

corporation to maintain excitement and 

interest 1.n the work a1 lland. It ia too 

easy to become disenchanted and to forget. 

- 3 1 

that the "missions" remaining at the 

laboratories a re  still very important and 

deserve the highest effort and skill. 

A Growing Interest in Diversification 

Concurrent with the fading "missionst' 

that concern the laboratories has been the 

growth in diversification of work. The 

two events have not alw,ays been related. 

.There is a growing feeling that the 

many R&D laboratories in the country 

should be regarded a s  national resources, 

and a s  such their strength should be pre- 

served for future needs. Much of the 

strong interest in diversification of work 

has sprung from the working level pro- 

fess.iona1. Some of this interest is prob- 

ably self-preservation at work as  em- 

ployees realize that opportunities for 

mobility have decreased in the current 

recession. There has also been a. strong 

desire to respond to the persistent social 

pressures aga.i.nst the war in Vietnam, 

against increasing the nuclear stockpile, 

for bettering the environment, and for an 

improved technologica.1 conscience. 

Management and employees have usually 

agreed that diversification might provide 

the means to hold together an experienced 

staff that could be called upon should a 

na.tic.)oal need suddenly occur. 

The discussion and acitivity directed 

toward diversification was most pro- 

nounced in AEC supported laboratories. 

Following closely behind were the NASA 

and DOD sponsored organizations. Thus 

far, however, the agencies of government, 

from which funds must  eventually come to 

meet these aspirations for diversification, 

a r e  lacking in funds and experience in the 

management of large-scale technical pro- 

grams. Laboratories with industrial 



sponsorship were primarily responsive 

t o  corporate needs, and diversification 

was not an issue with them. 

At ORNL the prime reason for di- 

versifying is to protect the staff. The 

acquisition of additional contracts is en- 

couraged up to a level that still  would 

avoid a job shop climate. Nearly 1570 of 

their work is  non-AEC and includes such 

customers a s  NIH, NASA, HUD, and NSF. 

A s  diversification increased they were 

cautioned by the AEC not to come to them 

if they suIfered budget cuts from their 

nun-AEC sources. It actually has turned 

out that the AEC work was reduced (mostly 

reactor R&D) while the other agencies 

have incrcased theirs. 

The Aerospace Corporation has 

used some of their fee money to develop 

new program areas.  They a r e  permitted 

to add contracts from other agencies up 

to  207'0 of A i r  Force funds. At present 

these outside activities include (1) prob- 

lems associated with short-haul a i r  

transportation for seven western states, 

(2) problems of space transportation for 

NASA, and ( 3 )  communications and trans- 

portation systems for the city of Los 

Angeles. 

A t  Argonne, Robert Duffield, the 

Director, stated a strong desire on his 

part and by the scientific staff to greatly 

expand their non-AEC work. Argonne has 

a Center for Environmental Studies funded 

a t  the $2.5 M level by non-AEC agencies. 

Initially most of the work at  the 'center is 

for HEW in pollution studies. 

RAND is expanding i ts  work in the 

non-defense area. A t  present, non-defense 

programs account for about 2570 of their 

total effort and a r e  on the increase. (The 

recent separation of the Physics Depart- 

ment from RAND into a new corporation 

carried away a sector that was 10070 DOD 

supported. The remainder of RAND had 

therefore greatly increased the fraction of 

non-defense work by the separa.tion.) In 

the mid-601s, RAND management was con- 

vinced of the necessity of getting involved 

in new fields of research. This trend 

has helped alleviate the effect of decreasing 

DOD support. With the change in emphasis 

there has been greater employment of 

social scientists. RAND is expected to 

become .more involved in teaching- 

particularly i.n fi.elds in which it has con- 

cepts for new approaches. In some 
respects RAND is becoming more like 

SRI in its range of interests and activities. 

The present range of involvement includes: 

(1) New York City problems, (2)  health 

care, ( 3 )  communication policy rela.t.ive 

to T.V. and radio broadcasting, and 

(4) educational policies and objectives. 

Lockheed Missiles and Space 

Company at Sunnyvale receives its major 

support from NASA and DOD. The com- 

pany management is interested in a 

modest. a mount of diversification but does 

not see a large shift of effort into other 

fields. 

TRW is eager to apply its techno- 

logical capabilities and methods in new 

fields and has accordingly set up the Civil 

Systems Division. F Y  '71 funding of 

$10 .M was  obtsinod from oourceo othcr 

than DOD o r  NASA. 

APL, originally fo-nded entirely by 

the Navy, has had an expanding program 

of space research funded by NASA for the 

pasf ten years.  Since 1965, it has joined 

with The Johns ,Hopkins Medical Institutions 

in growing collaborative grant programs to 

bring the benefits of missile and space 



technology to medical problems in many 

areas. More recently it has taken on 

tasks with agencies of the Department of 

Transportation (Urban Mass Transit 

Authority and the Federal Aviation Ad- 

ministration) to apply its competence on 

problems in these areas.  These programs 

have all been aimed at applying the tech- 

nologies and methods developed in its 

defense work to civilian problems rather 

than at diversification. For the budget 

year ended September 30, 1971, approxi- 

mately 1870 of the APL effort was in these 

non-defense areas. 

At Battelle - Columbus the work 

normally has been divided into 45'3% indus- 

tr ial  and 5570 government. Contracts with 

industry have been increasing but insuf - 
ficiently to overcome the decline in AEC, 

DOD, and NASA funds. 

There is strong pressure from within 

NOL to diversify into non-DOD work, and 

the management is attempting to move in 

that direction. Management and staff feel 

that NOL and similar laboratories ought to 

be made national laboratories, and that 

such an act would broaden their base. They 

have very little non-DOD work so far .  

The Lawrence Laboratories at 

Berkeley and Livermore have recently 

embarked on efforts to obtain environ- 

mentally oriented contracts from non-DOD 

and non-A EC agenci.es. The management 

has stipulated that the number of contracts 

must not become so  great that there is  

interference with the primary obligation 

of these Laboratories to the AEC. 

SALARY MANAGEMENT 

Salary as  a Factor in Maintaining 
a Dynamic Organization 

Salary and ra ise  practices a r e  analyzed 

frequently and thoroughly by experts in 

that field, and reliable comparisons of 

salary practices at  various laboratories 

a r e  made. Although w.e gathered some 

numerical information it is too sketchy to 

be presented a s  a complete picture of 

comparative practices. Our interest was 

confined to salary and raise practices as  

a factor in maintaining a dynamic R&D 

organization, and our report will empha- 

size that interest. 

Recognition that salaries must be ade- 

quate and competitive is universal. 

Management rather carefully selects a 

salary maturity curve that reflects geo- 

graphic location and the market demand. 

To aid in selecting a maturity curve there 

is  strong reliance on salary surveys that 

include organizations with comparable 

work and which compete for the same 

talent. There is little hesitation in shift- 

'ing from reliance on one survey to another 

whenever improved data can be obtained. 

A few organizations have followed the 

practice of exceeding survey data by a 

significant amount in setting salary levels. 

These practices a re  justified a s  necessary 

to attract outstanding talent o r  to insure a 

superior performance. There was no evi- 

dence apparent to us that the desired 

result was obtained. Other factors in 

addition to salary have a strong effect on 

the motivation and performance of profes- 

sional scientists and engineers. The 

evolution of highly paid staffs had become 



a great concern to several organizations 

because of the resulting difficulty in com- 

peting for contracts in a declining economy. 

The high operating costs and occasional 

external criticism had resulted in serious 

examination of past salary practices. 

The managements of many organizations 

tend to believe that they have a good image, 

and in many cases that salary practices 

a r e  a factor in that image. Despite con- 

siderable unemployment in technical fields, 

it was considered most important to have 

a repulation for good salaries in order to 

remain competitive for recruiting new 

employees of high caliber. 

There is a trend away from lockstep 

salary progress along a single salary 

maturity curve. Profcssional employees 

a s  well a s  their supervisors a r e  empha- , 

sizing that performance and pay should 

go hand in hand. The most valuable em- 

ployees a r e  expected to get the best pay, 

There was a tendency in many organiza- 

tions in the past for all employees to get 

about the same raise and thus rpmain  in 

a tightly clustered band about the salary 

maturity curve. Some scientists may 

have been two o r  three times a s  valuable 

a s  others in their same age group, but 

rarely did a s  much a s  a factor difference 

of two exist in salary. It is  now becoming 

more acceptable to have a wide dispersion 

in salaries with the recognition that those 

at the bottom and top will be performing 

vital and necessary jobs, but that their 

value to the organization may vary greatly 

and salaries should vary accordingly. 

Several managers expressed the opinion 

that among the worst practices of the past 

1 5 years had been that of giving everyone 

a ra ise  each year and of giving ra ises  that 

tended to be about the same amount for 

everyone. This practice has resulted in 

a situation in which staff members of 

ordinary value a re  paid within a few per- 

cent of the top performers and has made 

it difficult to select professionals rationally 

for layoff when the salary record appears 

to indicate little about the relative value 

of employees, 

The modern adniinistration of profes- 

sional salaries frequently relates salaries 

to a set of maturity curves each repre-  

senting the average o r  target salary as  a 

function of age (or number of years since 

an academic degree) for a particular rank 

in merit o r  performallce. The cllrves 

may be drawn to correlate with ranking 

in quartiles, quintiles, octiles, etc., so 

that an employee's salary may be compared 

with that for his merit ranking and adjust- 

ments made in the salary raises to bring 

his salary in line with his rank. A typical 

set of maturity curves is  show11 in 

Figure 4 for use with a quartile ranking 

system. These curves a r e  ch.anged each 

year in respnnoc to thc market cui'~diliul~u 

for professionals, cost of living index, 

and al.terations in the salary policy of the 

organization. Note that the salaries for 

the employees of highest merit ranking 

continue t~ increase with ~ g p ,  whereas 

those corresponding to lower merit rank- 

ing flatten out after age 40 (about, 18 years 

after t h e  R.S. degree) ;  For thia latter 

group, an1n.r~ rai.scs would be srrlall o r  

even zero and would consist mainly of 

cost-of -living incrceses, whereas the 

salaries of those in the top octile a r e  

dominated by merit raises.  

There is a general interest in intro- 

ducing more spread in professional 

salaries, and the illost corrlmon tool has 

been the use of some method of forced 
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Figure 4. Typical salary maturity curves. 

ranking. The ranking processes vary in 

formality and rigidity. There is a tend- 

ency to rank small groups numerically 

and large groupings by quartiles, quintiles, 

octiles, etc. The methods vary, but all 

of,them seem to lend confidence to the 

salary setting process. By the time the 

ranking of employees is  completed in an 

organization, a great deal of discussion 

has occ~~rrerl  which quantifies the dif- 

ference in value of employees. This dis- 

cussion builds the rationale for the rank 

position of an employee and provides the 

basis for a performance interview be- 

tween the employee and his supervisor. 

While in most organizations supervisors 

do not tell the employee his rank position, 

there is a growing trend to emphasize to 

the employee a tight relationship between 

performance and salary. This relation- 

ship frequently has not been made clear 

to the employee in the past. Performance 

interviews often studiously avoided relating 

the salary level to performance level in 

any objective way. Instead there was an 

emphasis on how well the employee did 

his assigned tasks with an avoidance of 

defining how important those tasks were 

to the organization. Because of the in- 

adequacy of the interviews, many 



professionals have been misled in their some few cases it will result in an actual 

own assessment of their importance to reduction in salary. The effect of a salary 

the organization. reduction may be achieved by withl>ol.ding 

There is a desire to shift emphasis ra ises  to reduce the real  dollar value of 

f rom giving the annual ra i se  to adjusting an employee's salary in an inflating 

the salary level. The t e rm  "raise ad- economy. 

minist/rationtt in contrast. to "salary ad- 

ministration" was freque.ntly mentioned. Reappraisal of Methods of 
11 Compensation Raise administration" was the easy way 

out for a busy supervisor in the past. He 

rewarded value and annual performance 

by giving a raise that was above o r  below 

average a s  appropriate. This technique 

presumed that every employee was at the 

appropriate salary level initially. It also 

presumed little change in relative value 

to an organization over a period of time. 

The introduction of ranking practices into 

the salary review process has made it 

much easier to give ra ises  that result in 

an appropriate salary and in the long run 

to preserve the desired relationship be- 

tween performance and salary. 
I t  Raise administration" was also used 

in an attempt to give each employee an 

adjustment for  the increase in the cost of 

living. Unfortunately the changes in the 

cost of living frequently required nearly 

all the ra ise  fund and little remained for 

recognition of merit. In many cases em- 

ployees received cost-of-living raises 

when their relative value to the organiza- 

tion decreased. 

There is  a growing recognition that 

professional salaries should not neces - 
sarily increase relentlessly with age. It 

is unlikely that mere age and time in an 

organization will ever again result in high 

salaries. A stronger adherence to the 

practice of only paying high salaries for 

high performance wi l l  result in early 

topping out of many employees, and in 

Some past practices in salary admin- 

istration a r e  being reexamined for their 

impact on operating costs and their effect 

in achieving management Is goals. 

Fringe benefits a r e  a cost additive to 

salary proportional to the number of em- 

ployees. The wisdom of past actions in 

granting extensive fringe benefits i.s fre- 

quently assessed. The cost of fringe 

benefits, particularly the cost of insurance, 

increases independently of company action 

and is  therefore beyond cost control. Em- 

ployees who a r e  covered loo%, together 

with their families, no longer exert a 

restraining influence on increases in cost 

of insured services. Hindsight indicates 

that it might have been wiser to provide 

only a contribution toward fringe benefits 

so  that a s  the cost of medical service, 

dental service, visual care, etc., esca- 

lated, the employee would share that cost 

instead of it being borne entirely by the 

company. An appreciation of the growing 

dollar cost of fringe benefits is lost on 

the employee when he receives fully paid 

insurance coverage from his employer. 

It is  hard at this late stage for employee 

organizations to accept the concept that 

the escalating costs of fringe benefits a r e  

the same a s  increased wages in their ef- 

fect on operating costs. 'With the achieve- 

ment of the unions in getting 10070 coverage 

in many forms of insurance a s  a fringe 



benefit, it was inevitable that the same 

benefits would become available to pro- 

fessionals. It is  also unrealistic to expect 

any backing off from benefits already 

granted. There is, however, a current 

move toward combining fringe benefits 

and ra ises  into one package so  that the 

employee is  fully aware of his total gain 

in effective wages and is also aware that 

the costs of benefits and salaries  repre-  

sent the real  cost of an employee in the 

budget of the employer. Some organiza- 

tions go into salary negotiations with a 
11 cafeteria" approach; i.e., the employee 

can select a combination of wage increase 

and fringe benefits that does not exceed a 

fixed total amount. The bookkeeping 

aspects of the "cafeteria" approach ap- 

pear formidable, but the introduction of 

this concept demonstrates the changing 

emphasis on fringe benefits. 

Fringe benefits were intended to help 

the recruiting of professionals. In retro-  

spect it was observed by some managers 

that the fringe benefit package was of 

greatest importance to the average appli- 

cant and rarely was a significant factor 

in acquiring outstanding employees. To 

satisfy most applicants, fringe benefits 

and salaries  must be adequate, but they 

a r e  overshadowed in importance by other 

factors such a s  the type of work offered, 

the reputation of the organization and op- 

portunities for increased responsibility. 

Organizations that offered fringe bene- 

fits with obligations that extended beyond 

termination of employment have found an 

unusual burden to bear if they have laid off 

large numbers of employees. In the aero- 

space industries some companies offered 

life insurance, medical insurance, etc., 

that covered the employee until retirement 

once he was vested. Where large layoffs 

occurred a company could be providing 

some fringe benefits to more ex-employees 

than to current employees. Such long- 

t e r m  costs have been hard to absorb, par- 

ticularly for companies that must remain 

competitive. In retrospect, companies 

caught in this situation need not have in- 

curred the continuing liability, but could 

have written convertibility into the insur- 

ance policies a t  their inception. 

The ra ise  approval process in organi- 

zations varied. In some the final review 

is performed by the director and his im- 

mediate associates. In others a committee 

of senior professionals perform the r e -  

view. In still others the review is per-  

formed by a salary and wage group who 

call unusual requests to the director 's 

attention. There seemed to be a desire 

in several organizations to relieve top 

management of the bulk of the review 

process and reserve only the top salaries  

for  their approval. Salary review com- 

mittees appointed by the director to act 

in his behalf appeared to be an acceptable . 
substitute for  the tedious involvement of 

the director himself. It appears that the 

director can achieve his salary objectives 

through such a committee collaborating 

with a salary and wage group. An in- 

creasing reliance on the advice and r e -  

search of a salary and wage group has 

become essential for most organiza- 

tions. 

Reliance on the subjective judgment of 

a supervisor o r  of a staff assistant in 

setting ra ises  and salaries i s  decreasing 

in favor of utilizing the supervisory chain 

in a ranking process that is more likely 

to quantify relative values objectively. 

The technique of using ranking in 



establishing ra ises  has been discussed 

earl ier  in this section. 

A stretchout of review periods is  

replacing the annual review of all profes - 
sionals a s  the salary level increases. 

The review periods can be l ess  frequent 

with advancing age, but increased age 

usually is consistent with increased salary 

level so the criterion is about the same. 

Two years is usually the maximum period 

between salary reviews, but the actual 

granting of raises may be even less fre-  

quent in some organizations for  senior 

professionals. Depending upon the salary 

level the review period can be set at 15, 

18, o r  21 months. Organizations choose 

the stretchout period to suit their needs 

for regulating higher paid employees. 

This technique can achieve a broad spread 

among the top salaries in an orderly way. 

In organizations where stretchout periods 

were optional and ill-defined, the practice 

was followed infrequently and non-uniformly. 

At least six of the organizations studied 

had taken some steps to limit professional 

ra ises  in 1970 o r  1971 to less  than that 

indicated by their salary survey informa- 

tion. No organization proposed to reduce 

salaries, to eliminate ra ises  altogether, 

o r  to reduce the workweek for profes- 

sionals. There has been a limited use of 

the "furlough," which is  a temporary lay- 

off of l e ss  than three months, to tide the 

organization over until adequate funds a r e  

again available. This practice can fore- 

stall the loss of critical skills and postpone 

o r  avoid permanent layoffs when used in a 

timely fashion, but it is sometimes a 

prelude to permanent layoff if funding does 

not arr ive.  

At least nine of the organizations had 

considered the advisability of foregoing 

o r  limiting salary raises for professionals 

and had decided against it. Their reasons 

were: (a) the inevitability of union pay in- 

creases that would alter adversely the 

relationship between the relative pay of 

the professionals and the non-professional s; 

(b) the value of the professional staff had 

not declined relative to other categories of 

employees; (c) the current unemployment 

of scientists and engineers is testimony 

more to the numbers required rather than 

to afiy change in value to an organization; 

(d) the "image" of the organization a s  a 

good employer might be affected, and 

management did not wish to lose their 

competitive position when hiring returns 

to normal. 

The organizations that limited ra ises  

responded to a need to lower costs o r  a 

need to reserve funds to hire a few new 

employees. One year's experience of 

limiting raises is not going to change 

greatly the competitive position of any of 

the organizations we studied. We see it 

a s  a token much overshadowed by other 

uncertainties in each organization's bud- 

get. Some organizations may continue to 

limit raises a s  a corrective action to 

bring staff salaries more in line with 

their competition as  shown in the annual 

salary surveys. 

There is a great wil.l.ingness for un- 

employed scientists and engineers to work 

for much less  than current sa.1ari.e~. A p -  

plicants have made specific offers to work 

at two-thirds o r  one-half the rate they used 

to earn. New graduates of acceptable 

competence are. willing to accept employ- 

ment at markedly reduced salaries. The 

existence of this body of employable 



professionals willing to work for less  has . -. .. 

caused some reassessment of appropriate 

salary levels. Currently the availability 

of competent professionals at low salary 

represents too small a fraction of the 

professional work force to cause more 

than serious soul searching and occasional 

re-evaluation of salary costs. Should any 

significant numbers of engineers and 

scientists enter the profession at low 

salaries, salary surveys would be affected 

and in turn the current salary trends might 

change. In that event, organizations would 

probably follow the indicators and respond 

to the marketplace by limiting raises 

accordingly. 

LAYOFFS 

Background 

At the time of our visits to R&D organ- 

izations late in 1970 and early in 1971, 

some of them had gone through their f irst  

experience of major layoffs during the 

preceding year. Some approximate sta- 

tistics showing the reduction in total em- 

ployment for organizations that experienced 

layoffs a r e  given in Table 2. The per- 

centage of professional personnel laid off 

was generally somewhat smaller than the 

figures shown for total personnel. Where- 

a s  most of the reductions in employment 

a r e  dominated by the layoffs, normal at- 

trition and some rehiring a r e  also included. 

Table 2. Examples of reductions in total employment. 

Approximate number of employees Percent 
Organization Recent peak (year) End of 1970 reduction 

North Amcri can Rocltwell Cor.por.aliun 

Power Systems Divisions 

Atomics International 3,500 1,100 
Rocketdyne 20,000 3,200 
Support Group 1,100 77 

Totals 23,500 (1966) 5,400 

Lockheed Missiles & Space Systems, Inc. 30,704 (1963) 20,662 3 3 

TRW, Lnc. - Systems Group 16,300 (1970) 12,500 23 

Aerospace Corporation 4,343 (1964) 3,332 23 

Jet Propulsion Laboratory 4,408 (1967) 4,23 1 4.0 

Battelle Memorial Institute - Columbus 3,000 (1967) 2,577 14  

RAND Corporation 1,262 (1969) 1,158 8.2 

Naval Ordnance Laboratory 3,158 (1962) 2,806 11 

Argonne National Laboratory 5,169 (1968) 4,597 11 

Drrsrskkavcn National Laboratory 3,450 (1968) 3,000 15 

Lawrence Livermore Laboratory 5,877 (1969) 5,489 6.7 

T,os Alamos Scientific Laboratory 4,634 (1969) 4,308 7.1 

Oak Ridge National Laboratory 5,067 (1968) 4,636 8.5 

Sandia Laboratories 8,158 (1968) ' 7,557 7.4 



Until about 1968, the aerospace indus- 

try, under the impact of NASA and DOD 

procurement, had expanded steadily for 

about 10 years -competing furiously for 

scientific and engineering personnel. In 

this environment professional employees 

were in a continual mu.sica1 chairs game 

of moving from one organization to 

another with salaries escalating a s  the 

game was played. On the average, pro- 

fessional employees changed employment 

four times by the time they reached the 

age of 40 years, and a s  a consequence 

many were not vested in any retirement 

system. The game of musical chairs and 

escalating salaries was brought to a dra- 

matic conclusion with traumatic overtones 

by the precipitous cut-backs and conse- 

quent layoffs in 1969 and 1970. 

One of the common reactions of em- 

ployees laid off in the recent reductions 

in force was the question, "Why me?" 

Hiring practices and the procedures of 

annual appraisal had not prepared profes- 

sional employees for the eventuality that 

they might be chosen for layoff. When 

major reductions in force became neces- 

sary, many who had talrcn for grantcd thc 

continued availability of employment were 

shocked into the realization that employ- 

ment at ever increasing salaries was not 

necessarily permanently available. Even 

those who were retained were deeply af- 

fected, and the morale of the remaining 

staff in many instances was reduced to a 

low ebb. The subsequent high unemploy- 

lnent rate among previously highly paid 

scientists and engineers has proved to be 

not only a tragic experience for those 

thrown out of work but also a very sober- 

ing experience for those who were re-  

tained (or in a few instances rehired). 

Layoff Selection and Procedure 

Most of the organizations included in 

this study have some form of merit rank- 

ing system, which was an important 

factor in the selection of professional 

personnel included in reductions in force. 

However, without exception, considera- 

tions other than ranking were also im- 

portant. In many organizations profes- 

sional employees of age 50 and above, 

particularly those of 20 years o r  more 

service, were protected as  being essen- 

tially unemployable in the present market 

but not yet eligible for retirement. In 

several instances employees who were 

not yet fully vested in the retirement 

system, but would be in 1 o r  2 years, 

were excluded from the RIF; e.g., in 

those cases in which an employee becomes 

fully vested on comple'tion of 10 years of 

service, employees with 8 but less  than 

10 years of service were given this 

consideration. 

In most organizations seniority is  an 

important factor, at least to the extent 

that, other factors being equal, the em- 

ployee of least seniority was included in 

the RII?. Organizations that had major 

layoffs found that if seniority were strictly 

followed, a significant increase in average 

salary of the remaining staff occurred. 

The competitive position of an organiza- 

tion bidding for new contracts can be 

seriously impaired by an overly strict 

adherence to seniority a s  the basis of 

selection of those to be laid off. 

Another very important consideration 

in all cases was identification of skills 

needed for the continuing program. Be- 

ca.usFt of the .ma.n.y cnn.di.tions other than 

merit ranking that must be considered, 

those employees who a r e  terminated in a 



RIF a r e  not simply taken f rom the bottom 

of the mer i t  ranking, but a r e  selected 

f rom a l is t  containing a t  least  twice a s  

many names a s  the number to be laid off. 

In a 10% RIF most will come out of the 

fourth (bottom) quartile, but some will 

a lso come out of the third quartile. 

Selection for  layoff becomes increas-  

ingly difficult a s  the percentage of pe r -  

sonnel to be laid off increases .  A s  is 

evident f rom Table 2, we encountered 

some extreme examples, such a s  that of 

the Power Systems Divisions of North 

American Rockwell. According to  the 

Manager of Compensation and Employee 

Relations, the divisions made the mistake 

of adhering to a s t r ic t  seniority system in 

the ea r l i e r  layoffs (1966-67) and failed to 

keep a l l  levels of management fully aware 

of long range objectives. This procedure 

created excessive deficiencies in cer tain 

essential  categories of professional per -  

sonnel and could have seriously a.ffected 

the ability of the organization to function 

creatively and at t ract  new work assign- 

ments.  Thcse ear ly  e r r o r s  were cor -  

rected by establishing communication with 

a l l  levels of management and by abandoning 

seniority a s  a basis  for  retention of per-  

sonnel. Newly hired professional em-  

ployees of l e s s  t.han 1 year  of service and 

employees in.the top 3570 in meri t  

ranking without regard to seniority were 

exempt from layoff a s  well a s  those having 

the specialized skills needed to  meet the 

future objectives of the divisions. A s  a 

resul t  of the revised layoff rules, together 

with some hiring to  cor rec t  deficiencies 

created in the ear ly  phase, the manage- 

ment believes that the competence of the 

organization has been preserved and prob- 

a.bl.y improved. However, the average 

age of the staff and consequently the hard 

core  cost have increased somewhat so  

that other adjustments may be necessary 

to remain competitive. We were told that 

the morale  of the staff had been badly af- 

fected during the layoff operation, which 

i s  not surpris ing considering the high 

proportion of employees involved, but the 

sp i r i t  of the organization had recovered 

remarkably by the t ime of our visit. 

A ser ious burden on the continuing 

operation of these divisions is the cost 

of insurance and other fringe benefits for  

which the company remains obligated for  

those terminated in the RIF. Another 

ser ious concern is a movement toward 

the organization of a union of professional 

personnel, which would seriously l imit 

the options available to  management in 

responding to the necessity of any future 

reduction in force. The pressure  for  

professional unions is greatest  in the 

aerospace industry of Southern California, 

and the strongest selling point in favor of 

organizing i s  the achievement of porta- 

bility of ret i rement  rights (see Retirement 

Systems, page 49). 

Layoffs have also occurred a s  a result  

of changes in an organization's mission, 

a s  has been the case w ~ t h  the Jet prop;l- 

sion Laboratory of the California Institute 

of Technology and The Aerospace Corpor- 

ation. In the case of JPL, retraining and 

reassignment of affected personnel r e -  

duces the number that need to be terminated. 

Recently Mr. W. H. Padgam, Assistant 

Director, Personnel Administration and 

Supporting Services, has introduced a 

computerized system for  recording and 

retrieving the capabilities of each JPL 

employee a s  an aid in reassignment, ad- 

vancement o r  other personnel actions. 



The staff at  Battelle Memorial Institute, 

Columbus, has been decreasing for three 

years, and a further decrease is expected 

during 1971. The resulting reduction in 

total staff is  exp'ected to be from 3000 to 

2475, most of which was achieved through 

attrition. One major layoff of about 100 

employees was required. Selection is 

mainly on the basis of performance rating; 

but, in addition, efforts a r e  made to re-  

t rain those considered for layoff either for 

the purpose of reassignment within Battelle 

o r  a s  an aid to those who a r e  laid off in 

finding new employment. 

There has been a great variation in the 

matter of severance pay for those laid off 

in reductions in force. In some cases 

only the three weeks, five weeks, or  

other normal notice period for termination 

is covered in termination pay. More 

generally, however, the practice is to 

give employees terminated in a RIF  sev- 

erance pay proportional to the period of 

service-such a s  1 week's pay for each 

year of service up to 26 weeks' pay, a s  

has been the case at  LLL. Los Alamos 

Scientific Laboratory was permitted to be 

somewhat more generous, giving 1 week's 

pay per year of service up to 10 years 

plus 2 weeks1 pay per year of service 

beyond 10 years up to a limit of 52 weeks 

of severance pay. At Ssndia Laboratories 

the severance pay formula was 1 week's 

pay per year of service through 7 gears, 

plus 2 weeks' pay per year of service 

from 8 through 14 years, plus 3 weeks1 

pay per year of service from 15 through 

20 years, with a maximum of 39 weeks 

except for  laid-off employees under 60 

whose pension is  actuarily reduced. Such 

an employee receives 3 weeks1 pay for 

each year beyond the 20th, so that with 

25 years completed he could receive 

54 weeks of severance pay. A s  at  LLL 

this past year, in which 11 1 out of a total 

RIF of 194 were volunteers, reasonably 

generous severance pay is a great help to 

management in reaching the quota in the 

case of a relatively minor reduction in - 
force. 

At LLL, a s  in past years, employees 

who a r e  laid off may take advantage of the 

grievance procedure under the rules of 

the University of California. However, 

with the change in status of the Laboratory, 

the Director is now at  the same adminis- 

trative level a s  the Chancellor of a. 

University ca.mpus and therefore reports 

directly to the President of the (statewide) 

Univcrsity. The grievance procedure is 

now centered within the Laboratory except 

for final appeal to the President of the 

University. Previously the Berkeley 

Chancellor was a step in the LLL griev- 

ance sequence. (L.ASL had previously 

been allowed to follow the grievance pro- 

cedure that LLL has now been accorded.) 

In only one other organization did we 

find a more protective grievance proce- 

dure, and that was the Naval Ordnance 

Laboratory, which in common with all 

Civil Service organizations makes the 

layoff of an unwanted employee difficult 

unless the supervisor is  able to have the 

job category abolished. However, in 

periods of contracting budgets, abolishing 

some job categories is an accepted prac- 

tice. Management is then in a position 

to put pressure on an employee to termi- 

nate o r  retire. A further complication 

results from the fact that an employee, 

whose job category has been abolished, 

can di.splace o r  "bump" another employee 

with less  tenure in a similar category. A 



recent interpretation of the rules by the 

Civil Service Commission has made 

bumping more difficult by requiring that 

the person demanding reassignment on 

this basis prove competence to meet the 

requirements of the job he i s  seeking. 

Since proving competence under these 

circumstances i s  difficult, abolishing the 

job of an unwanted employee has become 

a fairly effective means of ensuring his 

termination o r  retirement. 

In some other organizations visited we 

did find l e s s  formal in-house grievance 

procedures in operation. TRW, Lockheed- 

Sunnyvale and Chevron Research a r e  

examples. In many other cases an em- 

ployee is merely encouraged to appeal 

informally up the line to the director 'or 

president of the organization if he feels 

he has received unfair treatment. Infor- 

mal appeals of this type usually do not 

result in 'a reversal  of supervisory de- 

cisions, but in a few i.nstances such re-  

versals  have occurred. The availability 

of an informal grievance procedure has 

two salutary effects: (1) supervisors a re  

more careful in preparing convincing 

documentation for their personnel actions, 

and (2 )  employees gain a degree of satis- 

faction from having an accepted channel 

of communication to top mana.gement for 

registering their complaints. 

AGE AS A FEATURE OF THE 
PROFESSIONAL STAFF 

Average Age 

The average age of professional per-  

sonnel of the R&D organizations we visited 

varied from 3 5.8 years  for the Bell 

Laboratories to 42.8 years  for Oak Ridge 

National Laboratory. The average ages 

of professional personnel a t  some time 

during 1970 for all the organizations 

visited a r e  given in Table 3, in which 

some of the figures a r e  only approximate. 

A number of factors influence the 

average age .of the professional personnel 

in an organization. Some of these factors . 
are :  the growth and turnover rates in the 

organization, the attitude of management 

.regarding productivity versus age, ' the char'- -- 

acter  of work being done, and recruiting 

and retirement practices. What consti- 

tutes an optimum age distribution for the 

scientists and engineers of an R&D organi- 

zation is a more pertinent question, and 

one on which there is  a wide variation of 

opinion. Part  of this variation is  entirely 

understandable in te rms of the character 

of work for which the organization is  

responsible. Thus we found that some 

organizations in the aerospace industry, 

such a s  the Jet Propulsion Laboratory 

and The Aerospace Corporation, had to 

provide effective management of large 

projects, each of which involved a number. 

of subcontractors. For  this type of 

responsibility men with relatively broad 

experience and the ability to work effec- 

tively with representatives of subcon- 

t ractors  a r e  needed. These requirements 

have typically been met by hiring older 

men in their late forties o r  early fifties. 

A l l  agree that for the generation of new 

concepts and introduction of new elements 

of technology, recent graduates from 

universities with superior graduate schools 

a r e  generally more effective. But in most 

R&D organizations there is a spectrum of 

needs to be met ranging from basic re-  

search through direct .supervision to 

management and from conception to exe- 

cution of ideas. The more successful 

organizations of this description, such a s  



Table 3. Average ages of professional personnel of R&D organizations visited. 

Organization Average age 

Bell Laboratories 35.8 

TRW, Inc. - Systems Group 37.8 

Standard Oil Company of California, Engineering Department 38.0 

Battelle Memorial institute 38.5 

Sandia Laboratories 38.6 

Lawrence Livermore Laboratory 38.7 

Je t  Propulsion Laboratory 39.0 

Ames Research Center, Moffett Field 39.0 

Rocketdyne, North American Rockwell 39.0 

RAND C ~ r p ~ r a t i o n  39.1 

Applied Physics Label-atory 39.4 

General Electric Company, Research and Development Center 40.3 

Urookkavei~ National Laboratory 40.7 
Atomics International, North American Rockwell 41 .O 

Lockheed Missiles and Space Company 41.4 

Chevron Research Company, Standard Oil Company of California 41.5 

Los Alamos Scientific Laboratory 41.5 

Naval Ordnance Laboratory 41.5 

The Aerospace Corporation 41.6 

Argonne National Laboratory 42.0 

Oak Ridge National Laboratory 42.8 

Bell Laboratories, hire predominately 

new graduates from the best universities, 

weed out those who fail to meet reasonable 

standards of productivity during the f irst  

three to five years of employment and 

thus maintain an influx of young graduates. 

How much influx can be maintained depends 

partly upon the opportunities for mature 

staff members to transfer from R&D into 

management positions in operation o r  

production divisions of the company. This 

avenue of attrition is an important mecha- 

nism for maintaining a relatively low 

average age in such well established 

organizations as the General Electric 

Research and Development Center and 

the Engineering Uepartment of Standard 

Oil Company of California. 

For those organizations, such as  the 

Lawrence Livermore Laboratory, which 

do not have convenient opportunities for 

promotion outside the R&D field, an 

accumulation of older staff members 

tends progressively to limit the influx of 

new employees and block the opportunities 

of younger employees for upward mobility. 

Unless measures a r e  taken to avoid this 

trend, the average age of the laboratory 

staff will increase at the rate of nearly 

1 yearlyear, and stagnation wi l l  set in 

due to lack of mohil ity and i.nflux. Bell 

Laboratories, rather surprisingly, has 



had very little success in placing older 

professional employees in management 

positions in Western Electric Company 

(Bell Systems manufacturing subsidiary) 

o r  the telephone operating companies. 

Until about'two years  ago the average age 

of Bell Laboratories ' professional per-  

sonnel 'had been slowly decreasing due to 

three factors: the practice of hiring graduates 

a s  they leave the universities at the B.S., 

M.S., and Ph.D. levels, critical weeding 

out at 2 years  and 5 years  after employ- 

ment, and a steady growth of about 5%/ 

year, resulting from hiring at the rate of 

120/0/year and terminations at the rate of 

70/0/year. Without the growth factor, 

maintenance of a low average age is  much 

more difficult a s  has been discussed 

under Employee Turnover Rate, page 9. 

Age Distribution 

The history of R&D organizations 

sometimes results  in rather surprising 
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age distributions. RAND Corporation at  

the time of our visit had a distinctly bi- 

modal distribution with a peak centering 

at  about age 31, a dip at  about age 38 and 

a second peak a t  about age 44. 

Age distributions for  professional per- 

sonnel of LLL, LASL, Sandia and Bell 

Laboratories a r e  shown in Figure 5. 'I'he 

LASL curve is very similar to that of 

LLL except that it is shifted upwards in 

age by about three years, while the Sandia 

distribution is almost identical to that of 

LLL. The distribution curve for the Bell 

Laboratories with its peak in the low 20's 

and then falling off with age (except for a 

slight hump between ages 55 and 6 5 )  is 

exceptional and reflects the emphasis on 

employment directly out of the universities. 

There seems to be nothing unhealthy 

about the LLL age distribution a s  it is 

today. The problem of an excess of pro- 

fessional employees falling in the ret ire-  

ment age bracket (55 to 65) 10 years hence 

would appear to be a valid concern unless 

something is  done each year to  weed out 

employees of poor performance more 

diligently than in the past. Lf a critical 

review of performance were carried out 

each year and unsatisfactory employees 

replaced by new employees with an average 

age of about 30, the age distribution couid 

perhaps be prevented from simply moving 

up the age scale at  the rate of 1 year/year 

and could eventually be stabilized at  an 

average age not much greater than it is 

a t  present. A s  is stated elsewhere in this 

report, personnel actions will have to be 

carefully considered to avoid antisocial 

consequences destructive of morale and 

illegal procedures in violation of Federal 

laws against discrimination on the basis 

of aye. 

Productivity Versus Age 

Management attitudes toward aging as  

a factor influencing the usefulness of pro- 

fessional employees have proved to be 

varied. Some supervisors, particularly 

those in the more basic research activities, 

seem to put great emphasis upon the neces- 

sity of maintaining a low average age; 

however, we have found this emphasis on 

youth the exception rather than the rule. 

ln a survey of the opinions of middle 

management at the Lawrence Livermore 

Laboratory on practices affecting pro- 

fessional personnel one question asked 

was whether there is  evidence of de- 

creasing performance, productivity and 

creativity with increasing age. Most 

respondents stated that they saw no evi- 

dence of a pronounced and predictable 

decrease in productivity with increasing 

age. A few expressed the belief that 

there is  some evidence of a minor decline 

in productivity and creativity with age, 

while others were of the opinion that 

scientists show more evidence of declining 

effectiveness than engineers. 

In the conclusion to a study of per- 

formance a s  a function of age, A.  J. 

Bernstein, Manager of Professional 

Personnel at  the General Electric Research 

and Development Center, contends that 

there i s  no significant relationship between 

age and value to the Company. A slight 

falling off of productivity a s  measured by 

patents and publications is counterbalanced 

by other factors such as  judgment, contacts 

in the Company and influence on other 

technical employees, which also benefit 

the Company. Dr. Bernstein firmly be- 

lieves from his study of the subject that 

an aging poor performer has in almost all 

cases been a poor perforrrler from early 



in his career and should have been r e -  

directed o r  terminated years earlier by 

proper action of his supervisor. 

There is  considerable evidence in sup- 

port of the belief that, given a stimulating 

environment conducive to productive ef- 

fort  including opportunities for educational 

renewal and a diversity of work experience, 

well motivated scientists and engineers 

maintain productivity up to the normal 

retirement age of 65 years and beyond 

unless failing health becomes an obstacle. 

However, marginal performers with ad- 

vancing age a r e  prone to stagnate and 

become an increasing source of concern 

to management. There a r e  those who had 

adequate skills at  one time but have al- 

lowed them to become obsolete. Finally, 

supervisors left too long in middle man- 

agement roles block the avenues for up- 

ward mobility of younger employees. 

To provide management with a mecha- 

nism to deal effectively with the wide 

range of conditions attending advancing 

age, considerable flexibility in the age of 

retirement of professional personnel is  

needed. Whereas some organizations 

a r e  moving toward an earlier mandatory 

retirement age of 62, 60 o r  even 55 years, 

the wide variation of effectiveness of 

individuals with advancing age suggests 

that provisions for graceful retirement 

with adequate pensions from age 55 to 67 

would be preferable. This topic is d i s -  

cussed in some detail under Retirement 

Systems, page 49, but a s  one means of 

providing openings for new employees, 

and thus maintaining a relatively low 

average age, early retirement provisions 

would be most helpful particularly in a 

no-growth situation. 

A survey of the literature on aging was 

made which included numerous studies 

and reports completed in recent years on 

the subject of productivity and creativity 

versus chronological age. Conclusions 

stated in these sources a s  they may relate 

to the LLL professional staff in its par- 

ticular research and development setting 

have been summarized. below. The simi- 

larity of conclusions expressed by many 

of the authors of the material reviewed 

lends a degree of validity to the following 

summary remarks: 

a In scientific research activities, 

creative contributions of major signifi- 

cance most generally occur before the 

age of 40. In developmental scientific 

activities the majority of more significant 

contributions occur before the age of 50. 

a During a mid-career period, which 

encompasses the 40's and early 501s, 

there may be a tendency to !'coast. I '  Per-  

formance may decline because of a relax- 

ation of zeal o r  motivation after having 

achieved. The employee may deve1op.a 

cautious approach to his work which in- 

hibits inquisitiveness and r isk taking. 

a After the age of 50 productivity tends 

to climb. Contributions made during this 

late period a r e  usually more "productive" 

than "creative," i.e. a pulling together of 

one's life work, guidance of younger pro- 

fessional employees, etc. The older em- 

ployee is generally secure in his position, 

has fewer family pressures, and is willing 

to take r isks again. 

a Engineers tend to improve with age 

if  the work depends on the breadth and 

depth of the technical experience and not 

so much on creativeness. However, in a 

field in which there a r e  rapid changes 



improvement may depend more upon 

learning new technology than upon on-the- 

joh expel-ience. 

Studies reveal that intellectual cap- 

ability declines little with age within the 

normal range for retirement. 

The most crucial determinants of 

productivity and creativity a r e  motivation 

and opportunity. Those with high motiva- 

tion and good opportunity for research 

tend to produce effectively throughout 

their careers.  

Outsta.nding performers a r e  those 

who a r e  highly motivated and evidence a 

large measure of self-confidence in their 

work. These people generally du rlul 

experience a mid-career sag, ~ rov ided  

the working environment is reasonably 

favorable. 

There is  strong evidence that man- 

agement should s t ress  continuing education, 

assignment rotation and the like for both 

engineers and scientists. These "main- 

tenance of vitality measures" should begin 

to be applied 5 to 10 years after the s tar t  

of an employee's professional career and 

continue throughout his working life. These 

measures minimize the effects of immer- 

sion in a specialized area that can fall out 

of favor causing the value of the profes- 

sional employee to decline when other 

technical capabilities become more 

important. 

conditions can effectively keep older em- 

ployees from performing worthwhile 

creative tasks; negative attitudes and 

failure to try.  

Since a number of different research 

studies similarly suggest that there is a 

tendency for a decline in performance 

during the 401s, it would seern appropriate 

to consider the advantages of conducting 

a "mid-career" review with each em- 

ployee. This may be the most important 

time for management to assist the em- 

ployee with a planned program of renewal 

through continuiriy education, sabbatical 

leaves, assignment rotation and other 

1-evltallzatlon technlqucr ~ncluding, per-  

haps, a thorough discussion of the appro- 

priateness of a career change. 

A relatively large body of selected 

literature was studied in preparation for 

the discussion and documentation of this 

subject. Only a limited amount of the 

literature reviewed appears a s  referenced 

material since much of the data studied 

were not related to professional employees 

in strictly R&D activities. 

Source Material 

Eercnson, C., "Should Old Engineers Just 
Fade Away?", Chemical Engineering, 
September 12 (1966). 

Lehman, H., %e and Achievement, 
Princeton University Press, Princeton, 
New Jersey (1953). 

Older scientists continue to be useful Qbesg, W., "A e and Achievement and the 
to  the organization in many ways despite Technical Man!' Personnel Psychology, 

V. 13, p. 245-49 (1960). 
their drop in strictly creative scientific 

Pels, D. C. and Andrews, F. lVl., Scientists 
achievement. Although they tend to pro- in Organizations, John Wiley & Sons, Tnc. 
duce a lesser  amount of major creative (1966). 

work than their younger counterparts, they Raudsepp, E.,  hose Older Men a r e  

do continue to produce over the span of Valuable, " Hydrocarbon Processing, 
July (1969). 

their careers.  When the working environ- Schaie, K. ., I I ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  and 
ment is otherwise favorable, only two Intelligence: A Cross-Sectional Study of 



the Adult Life Span f rom 20 to  70 Years," rapidly for  ret i rement  before age 65 on 
Psychological Monographs, No. 9 
1Whole No..462), LXXII (1958). UCRS and before age 63 on the recently 

I I Taylor, J. W., Age and Creativity, I '  
revised PERS schedule that ear ly re t i re -  

Management Review, ' February (1969). ment is an unattractive option. This 

Terman, L., Lecture a t  U. C. - Berkeley feature of these systems a r i s e s  f rom the 
(1954). 

fact that they a r e  both actuarial  in s t ruc-  
Yang, C., I1yang on Yang, " Newsweek, 
January 2 2  (1962). t u re  over the steeply rising portion of the 

"Selection on the Basis of Individual curves,  the form of which can be very 

Capacity," Labour Gazette, p. 644-45, simply derived. An employee puts into 
September 11970). 

the reserve  an amount proportional to  his 

RETIREMENT SYSTEMS 
salary, and this amount is duplicated 

(approximately) by the University, s o  a t  

the t ime of ret i rement  the accumulated 
h t roduct  ion r e se rve  (plus interest)  is proportional to 

Early ret i rement  has been considered, r ( R  - S), where r i s  a ra te  factor, R i s  
and in many organizations used, a s  one the age at re t i rement  and S i s  the age at 
element in personnel policy to  improve the t ime of em~lovmen t .  This sum of 

A " 
the quality of the professional staff. There  money will be paid out a s  a n  annuity for  
a r e  several  reasons for  considering in- a period of yea r s  equal (on the average) 
vu1u:ilary and eacouraging vvo1urll;a~~y early 

to  the employee's life expectancy E at 
retirement.  Some of these a r e :  

- - 
the t ime of retirement.  E can be found 

Obsolescence due to  failure to  keep in standard tables of vital statistics.  The 

up with advancing knowledge o r  technology. annuity A, therefore i s  given by 

Positions of administrative responsi- A = r ( R  - S) /E 
bility held too long by aging incumbents 

who block the progress  of younger If we put numbers into this  formula we 

employees. obtain curves which a r e  very nearly pro- 

Need of openings for  employment of portional to the steeply r is ing partions of 

applicants who a r e  especially talented o r  the annuity-factor curves for  UCRS and 

have specialized knowiedge. PERS. The above simplified formula 

The two ret i rement  systems (UCRS understates the annuity somewhat because 

and PERS)": under which LLL operates it does not include interest paid on the 

permit  re t i rement  at  age 55 and require  remaining principal during the pa.y-out 

ret i rement  not la te r  than age 67. How- period. It is surpris ing that despite this 

ever, the annuity versus  age drops off so omission and that death, disability, and 

.,. survivor benefits a r e  also covered by *,- 
Those employed beginning October 1, 

1961, a r e  members  of UCRS, the Univer- these systems, the annuity versus re t i re -  

s i ty  of California ~ e t i r e m e n t  System ment age curves fit the simply derived 
under the Board of Regents of the Univer- formula as closely as they do. 
sity; those employed pr ior  to that date 
a r e  members  of PERS, the Public When the employer provides a sub- - - 
(California State) ~ m ~ l o ~ e e s ~  Retirement 
Sy s lieili c u ~ ~ l r u l l s d  b.y t l ~ e  Calilur~iia stantial  portion of the retirement fund 

~ e ~ i s l a t u r e .  there  i s  no obligation to the employees 



that the retirement annuities follow an 

ideal actuarial schedule. Even the UCRS 

and PERS schedules break away from the 

ideal actuarial form, characterized by 

curves of ever increasing slope, to straight 

lines at age 65 and 63 respectively. These 

departures tacitly recognize that there a r e  

considerations other than that of matching 

the ideal actuarial curve. One can argue 

with considerable validity that on ret ire-  

ment the employee should receive an 

annuity which is at  least a s  large as  an 

actuarial return on his own contribution 

(plus interest) to the plan. No such argu- 

ment need be applied to the portion of the 

retirement annuity that results from the 

employer I s  contribution. 

Several proposals have been made for 

the modification of UCRS to make early 

retirement more palatable. A s  an exam- 

ple, II). E. Feller of the University of 

California School of Law at  Berkeley 

proposes augmenting the present ret ire - 
ment system with a special fund which 

would strongly encourage retirement at  

age 6 2  by making the annuity factor essen- 

tially constant from age 62 on. He would 

add to the present retirement factors the 

increments given in Table 4. For  an em- 

ployee, entering the system at  age 3 2  and 

retiring a t  age 62, the total retirement 

factor would then be 75.970, and would 

remain the same until age 67. For other 

ages of entry into the system the ret ire-  

ment factor would vary slightly from age 

62 to age 67, but would be relatively flat. 

He also points out that treated as  a sep- 

arate fund, the increment of cost would 

be largely, if not entirely, made up by the 

reduced salaries paid young replacements. 

Professor Feller suggests that an appro- 

priate procedure for providing the early 

retirement benefits would be for the Board 

of Regents to set up a fund erl t i~~ely sep- 

arate from the Retirement System out of 

which the supplemental annuity based upon 

the added factors in the above table would 

be paid and charged a s  an item in operating 

cost. By following this procedure the 

early retirement cost could be more 

readily identified and compared with 

savings in salary effected by the employ- 

ment of young replacements for those 

retired under the early retiremen1 scheme. 

A frequent criticism of Prof. Feller 's and 

similar schemes is that the added funds 

a r e  spent in rewarding the less able mem- 

bers of the staff. 

Whether a modification of UCRS a s  

radical as that proposed by Prolessus 

Table 4. lvlodified annuity factors for UCRS as proposed by D. E. Feller. (Example 
shown is  for employees who started at  age 32.) 

Added Total Retirement pay (Ole) Retirement Present 
age factor (7'0) factor (7'0) factor (70) - -  Present Proposed - 



Feller  will be adopted by the Board of 

Regents seems doubtful. However, some 

modification of UCRS more favorable to 

early retirement seems inevitable within 

a year o r  two. Opinions within the faculty 

and the University administration favor 

such action. When action is  taken, the 

change in UCRS may very well be some- 

what more drastic than that recently 

adopted for PERS. 

Comparison of Retirement Systems 

Retirement plans which a r e  entirely o r  

mostly financed by the employer may be 

structured to encourage early retirement 

and have no resemblance to the actuarial 

form. However, many of the retirement 

plans we have seen, for which the increase 

in annuity i s  small with increasing age, 

do not really provide much incentive for 

early retirement because the annuity is  

too small in any case. A few examples 

will illustrate the range of benefits offered. 

Standard Oil Company of California 

(including Chevron Research) pays the 

entire cost of the retirement plan, but 

employees may provide themselves with 

additional pensions by contributing 2% of 

their salaries. Mandatory retirement 

age is  65, a t  which age an employee re -  

ceives his maximum retirement income, 

calculated a s  follows: 

(1) For  service to July 1, 1971, the 

greater  of: 

(a) 1.4% of his maximum 5 years t  

average salary in excess of 

$600 multiplied by his years  of 

service, up to 40 years. 

o r  (b) 1- 11370 of his career  earnings 

in excess of $600 per  year, plus 

213% of his maximum 5 years '  

average salary in excess of $600 

multiplied by his years  of se r -  

vice, up to 40 years .  

(2 )  For service after June 30, 1971: 

1.5570 of his maximum 5 yea r s t '  

average salary multipled by his 

years  of service, minus 1.25% of 

his social security benefit multi- 

plied by his years  of service after 

June 30, 1971. 

The maximum retirement annuity for the 

assumptions outlined in Table 7 is 62Y0 of 

the applicable salary. Retirement i s  pos- 

sible any time after 25 years  of service. 

But the annuity is  then reduced from the 

maximum retirement income a t  the rate 

of 7% per year from 62 to 55 if the em- 

ployee has at least 35 years  of service, 

otherwise at the rate of 370 per  year from 

65 to 60, then 770 per  year from 60 to 55. 

Thus, an employee retiring a t  age 55 re -  

ceives 5070 of the retirement income of 

an employee with the same period of 

service retiring a t  age 65-or about 31% 

of his applicable salary. Although not 

quite a s  steep a dependence on age of 

retirement a s  the UCRS-PERS systems, 

Standard Oil offers no great incentive for 

early retirement, although the company 

has induced a few employees to re t i re  

early by special severance pay. 

A s  part of its retirement income pack- 

age, Standard Oil Company of California 

offers a profit sharing plan, which is in- 

vested in company stock, to those em- 

ployees with five o r  more years  of service. 

The company has paid approximately $1.50 

for each $1 contributed by eligible em- 

ployees. The amount which the company 

contributes to the plan each quarter is  

determined by the company's profits during 

the previous quarter. For  those employees 

who take full advantage of this plan (9770 of 



all eligible employees), the total ret ire-  management approval. Until recently, for 

ment income at age 65 f rom this plan, retirement in advance of age 65, the 

together with their annuity plan income annuity was reduced by an actuarial factor, 

and social security, is a s  follows: which was 0.67 for retirement at age 60 

Top Management-70 -7 570 of maximum and 0.49 for retirement at age 55. This 
5 years1 average salary actuarial reduction resulted in the same 

Middle Management -7 5- 80% of maximum 
five years1  average salary 

Union Employee - 80 - 8 570 of maximum 
5 years '  average salary 

Sandia presents an interesting case 

because management has initiated a 's ig-  

nificant change in the retirement schedule 

to  encourage early retirement and has 

additional changes under consideration. 

In addltion to their contributions to social 

security, employees. contribute 270 of 
their first $4500 and 5% of salary above 

$4500 annually. The basic fixed annuity 

is computed by the following formula 

based upon the career  average salary. 

Annuity = (0.01 X $3000 + 0.02 

X amount over $3000)" 

rapid reduction of annuity with decreasing 

retirement age a s  is lypical of thc UCRS 

and PERS systems in use at  LLL, so that 

early retirement was most unattractive. 

To eliminate the steep dependence on re -  

tirement age, Sandia management has 

taken two steps. About three years ago 

Sandla obtained A E C  approval for im- 

proving annuities for those retiring in 

the age bracket 60 to 6 5  by retaining the 

formula retirement annuity given above 

but reducing the annuity factor tor early 
- .- - 

retirement by 1.270/year, so that the 

annuity factor for retirement at  age 60 

became 9470 instead of 6770 of the formula 

annuity. More recently Sandia has had 

under active consideration the extension 

X (years of participation in the plan) of the straight line dependence on down 

An employee may elect to have 25 o r  5070 

of his accrued annuity derived from this 

formula converted to a variable annuity, 

the value of which fluctuates with the value 

of a diversified equity portfolio. Although 

it recognizes the significantly increased 

expense involved, management also has 

under consideration applying the same 

formula to the "high 3" o r  "high 5" 

average salary, which would yield a much 

more attractive pension than the career 

average salary. The mandatory ret ire-  

ment age is 65, for which the formula 

applies directly. Employees may re t i re  

at  their option as early a s  age 60, but they 

can ret ire earlier down to age 55 only with 

.* .a. 

Based on career average salary. 

to age 55 at this same slope, so  that thc 

annuity factor for retirement at  age 55 

would then become 88% instead of 4Yy0 of 

 the Pormula annuity. 

If the changes now under consideration 

a r e  insti.tuted, they would result in a rela- 

tively flat dependence of annuity on ret ire-  

ment age, which makes early rSetirerrient 

much more attractive. However, until 

these o r  comparable changes are made 

the basic flaw in the system is the rela- 

tively small total annuity resulting from 

the above formula, which turns out to be 

at best only about one-half that provided 

by UCRS o r  PERS. Sandia management 

has already taken steps to improve the 

rctirement package by illtroducing a volun- 

tary savings plan for salaried employees, 



in which the company contributes half a s  

much a s  the employee up to the maximum 

of 370 by the company to 6% by the em- 

ployee, beyond which the employee can 

invest up to a maximum of 1070 of his 

salary. But the company maximum re -  

mains 370'and is classified a s  deferred 

income. Since Sandia employees a r e  also 

eligible for social security, for which the 

company and the employee each currently 

pay $405.60/year for those with salaries  

of $7800 o r  more, the company now has a 

combination of elements which will pro- 

vide fairly generous total retirement pay 

for those who contribute at the maximum 

ra te  to the savings plan with benefits 

which make early retirement down to 

age 60 a reasonably acceptable choice. 

During recent reductions in force at 

Sandia, voluntary early retirements have 

contributed significantly. Added features 

of the plan which encourage voluntary 

early retirement have been (1) the addition 

of $30 a year  to the annuity for each year 

of participation in the plan for those re -  

tiring in the age range from 60 to 65, pay- 

able until the employee reaches age 65, 

e.g., an additional $900 per year to age 65 

for an employee retiring a t  age 60 with 

30 years  of plan participation, and (2) a 

lump sum severance pay of 39 weeks' pay 

for 20 years  of service plus 3 weeks' pay 

for each year of service over 20 years .  

For an employee age 60 o r  over, payment 

i s  limited to 39 weeks of pay since he i s  

eligible for a non-actuarilg reduced annuity. 

RAND .Corporation is one of several 

organizations visited which participate in 

retirement plans through the Teachers 

Insurance and Annuity Association (TIAA) 

and its affiliatc, the College Retirement 

Equities Fund (CREF). T h i s  i.s the organi- 

zation under which many private universi- 

t ies  and independent research institutes 

provide retirement, disability and death 

benefits. TIAA is  a nonprofit insurance 

and fixed annuity company founded in 1918 

by the Carnegie Foundation for the 

Advancement of Teaching. CREF i s  a 

separate, companion, nonprofit corpora- 

tion established in 1952 to provide lifetime 

variable annuity incomes based on the per- 

formance of a broadly diversified common 

stock fund, so that the amount of the 

annuities paid a t  any time depends upon 

the market value of the fund's security 

portfolio. The advantage of CREF to a 

participant is that the value of the diversi- 

fied portfolio shares in the long-time ap- 

preciation of the common stock averages 

and therefore provides a partial hedge 

against inflation. A s  is  the case with 

most organizations which participate in 

TIAA-CREF,. RAND permits its employees 

to specify the proportion of their annuities 

invested in the fixed annuity of TIAA and 

the variable annuity of CREF; they may 

designate that up to 10070 of the premium 

be placed with CREF with any remainder 

going into TIAA. Participants at RAND 

contribute 470 of salaries, l e s s  their social 

security tax ($405.60 for the year  in 1971 

for  those earning $7800 o r  more) and 

RAND contributes to the fund the amounts 

given in the following listing, less  the 

company's equal social security tax for 

the participants. 

RAND'S contribution 
Participants1 age (percent of earnings) 

29 and under 4 

30 through 34 8 

3 5 through 44 11 

45 t h r o ~ i g h  49 14 

50 to  65 17 



Employees a r e  fully vested in the ret ire-  

ment plan after six years of service, 

two-thirds vested after five years and 

one-third vested after four years. 

A s  is  the case with all TIAA-CREF 

retirement plans, the RAND plan is 

actuarial in form and is therefore disad- 

vantageous for early retirement. Most 

TIAA - CREF plans have flat contributions 

regardless of age; however, RAND'S plan 

was designed to approximate a flat benefit 

through increased contribution at increased 

age. Normal retirement age is 65, but 

employees may re t i re  at  any time and 

receive whatever annuity results from 

actuarial accounting. Because input into 

the plan by RAND is initially very small 

and does not become anywhere near ade- 

quate until the employee reaches age 45, 

the fund available for early retirement is  

even less  than that for UCRS-PERS for 

which input from the beginning totals about 

17% of salary (employee plus University 

contributions). The present shortcomings 

of the RAND plan for early retirement a r e  

in part due to the fact that it has been in 

effect only since 1957. 

The inadequacy of the RAND retirement 

system for the encouragement of early re -  

tirement was publicized by Albert Latter, 

who with D. Holliday and A.  Smith wrote 

a report entitled "A New Retirement Plan 

for RAND Research Workers," in which 

supplementary annuities and a mandatory 

retirement age of 55 a r e  advocated. Their 

contention is  that since each person who 

is  retired at age 55 at a salary typical of 

senior professional employees (which at  

RAND is appreciably higher than at LLL) 

is replaced by a new employee averaging 

about 30 years of age and therefore at a 

much lower salary, the cost of the supple- 

mentary annuities would be completely o r  

mostly compensated by this difference in 

salary between the retired employee and 

his young replacement. 

RAND management has recognized the 

inadequacy of the present retirement plan 

and has considered an alternative plan by 

which RAND would continue to pay into 

the plan for an employee who ret ires at  

age 55 the same amount it would have paid 

in had the employee continued at work to 

age 65. Table 5 shows for a typical RAND 

high-salary history the retirement pay 

under the present system, that proposed 

by a consulting actuary and that proposed 

by Latter. For comparison, the UCRS 

retirement pay is given even though the 

assumed salary is well above typical 

Laboratory salaries. The figures in the 

table show that RAND'S present retirement 

plan results in an even steeper dependence 

on age than that of UCRS, that the pro- 

posal of RAND'S consulting actuary is 

much less dependent on age and reason- 

ably generous, whereas that of Latter et al., 

is very generous indeed. 

The contention that the supplementary 

annuities required to implement A1 Latter 's 

plan would be offset by the lower salaries 

of the young replacements has been dis- 

puted. The feature of Latter's plan which 

does not correspond with what is wanted 

at  LLL is the inflexible mandatory ret ire-  

ment age of 55. A more flexible system, 

which encourages but does not require 

such an early retirement, has been the 

goal unanimously approved by the LLL 

Associate Directors, department heads 

and division leaders. 

The U. S. Civil Service Retirement 

System, a s  represented by the Naval 

Ordnance Laboratory, is in many respects 



Table 5. Comparison of ret i rement  proposals a t  RAND fo r  employees hired a t  age 30. 

Age 3 0 5 5 6 5 

Salary ($K/yr) 14.0 34.0 44,O 

Present  plan ($K/yr) 1 2 . 0 ~  4 6 . 0 ~  

Actuary's proposal ($K/yr)  15.0 23.0 

Lat te r ' s  proposal ($K/gr) 28.0 - 
UCRS ($K/yr) 10.4 33.5 

a These figures a r e  computed on the assumption that RAND had participated in 
TIAA-CREF beginning 25 yea r s  ago. Actual ret i rement  pay under the present plan 
would be appreciably l e s s  because of the comparatively short  t ime during which the 
CREF variable annuity fund has been accumulating. 

Table 6. UCRS and civil service monthly annuities based on $24,000 "high 3 " average 
salary.  

Age a t  Years  of Starting . Monthly annuity ($) 

ret i rement  service age UCRS Civil service 

a Possible only if job is abolished; otherwise, minimum service yea r s  for  ret i rement  
a t  age 55 is 30. 

b ~ o t  possible to  re t i re  a t  age 55 with only 15 yea r s  of service.  

the most satisfactory we have seen in ret i rement  age i s  70. Optional ret i rement  

t e r m s  of the potential annuities paid and i s  available to those of age.62 with 5 y e a r s  

in t e r m s  of dependence of annuity on r e -  of service,  60 with 20 years  of service and 

tirement age. Employees pay 7% of their  55 with 30 yea r s  of service.  A recently 

sa la r ies  into the fund, and the government added option is ret i rement  at  age 55 with 

contributes the remainder.  Mandatory 20 yea r s  of service i f  one's job is abolished. 



The basic annuity is  defined by the fol- The retirement annuities available at 

lowing sum: various ages for a number of the organi- 

zations visited a r e  given in Table 7 for an 
(1) 1.5% of the "high 3" avera.ge 

employee whose assumed salary history 
salary multiplied by the years of 

i s  given in the upper section of the table. 
service up to  5. 

(2 )  1.7 570 of the "high 3" average 
Analysis and Modifications Favoring 

salary multiplied by the years of Early Retirement 
service between 5 and 10. 

. Recent layoffs of professional person- 
(3) 2% of the "high 3" average 

nel, particularly in the aerospace industry, 
salary multiplied by the years of 

have jarred both employees and manage- 
service over 10. 

ments into the realization that retirement 

Civil service employees a r e  not eligible 

for  social security. 

It is  significant that for all categories 

shown in Table 6, the civil service ret ire-  

ment pay is greater than UCRS at  age 60 

and less  at  age 65, and for retirement at  

age 55 (where permissible), civil service 

pension is  about 5070 greater  than that for 

UCRS. The other striking difference is 

that the civil service pension depends 

upon years of service only and not specif- 

ically on the age of retirement, whereas 

under UCRS an employee with a "high 

3" salary of $24,00O/year and 25.year-s 

of service receives $625/month retiring 

at  age 55, $835/month retiring at age 60 

and $1085 retiring at age 65. The de- 

pendence on age is, of course, a direct 

reflection of the actuarial purity of UCRS. 

'i'he civil service retirement system is 

not only reasonably generous, but is  also 

relatively weakly dependent on age (2%/  

year),  so that early retirement is  a much 

more acceptable choice than for any of the 

other systems we have studied; it is  par- 

ticularly generous for those who enter the 

system at  an early age, such a s  30 o r  

less.  Last year 102 people retired at 

NOL, nearly one-third of those eligible 

for retirement. 

systems generally work well only if there 

is a high degree of security in employ- 

ment. Retirement systems seem to have 

been designed with the expectation that the 

typical employee will join the organization 

a t  the age of about 30 and remain employed 

in the same organization until retirement 

at age 65. A career.interrupted by a lay- 

off, say at age 45, with subsequent em- 

ployment by another organization, will in 

all cases studied result in very low (if any) 

retirement annuity. With a few exceptions - 
such a s  those organizations which partici- 

pate in TIAA-CREF (the system participated 

in by many private universities) -the re -  

tirement fund accrual built up in employ- 

ment in an organization is not transferable 

to the retirement fund of another organi- 

zation in the case of change of employment. 

'l'he almost total lack of "portability" of 

retirement accruals stands out a s  one of 

the most inequitable features of retirement 

systems. Whether the recent flood of 

layoffs, which have made the inequity so 

obvious, will result in cooperation between 

retirement funds in establishing portability 

is  not yet evident. Portability exists be- 

tween organizations which participate in 

TIAA -CREF, between the University of 

California Hnd other public agencies 



participating in the California Employees' re t i rement  annuity even if new employment 
Retirement System and between the civil can be found. 
service organizations of the Federal  The shock effect of the loss  of re t i re -  

Government. However, fo r  many profes- ment rights has been a significant stimulus 

sionals laid off during the past two yea r s  to  the movement toward the organization 

there is no recourse f rom the loss  of r e -  of unions for  professional personnel, a 
t irement rights except for  their  social movement which i s  most evident in the 

security accumulations, and for  many it Los Angeles area.  Another possibility is 
i s  now too late to  build up a n  acceptable that social security will eventually be 

Table 7. Comparison between several  re t i rement  systems. 

(a) Assumed sa la ry  history 
-- 

Career  "High 3 I '  "High 5" 
Age Salary ($ /yr )  Age Salary ($ /y r )  average average average 

(b) Retirement annuities ($/yr)  for  assumed sa la ry  history 

Retirement age 5 5 6 0 6 5 6 7 70 

UCRS 6,060 10,800 17,950 19,600 - - (1) 
LLL (') New PERS 6,870 12,960 19,970 21,900 (1) , 

Civil Service (NOL) (C) 9,000 12,160 15,600 17,200 19,062 

Standard Oil of CaliIornia (NC) 3,540 8,110 12,280 - - (2)(3) 

Sandia Laboratories ( C) 2,720 6,9 5 1 9,6 56 - - (1)(3)(4)(5) 

General Electric Co. (NC) - 11,400 14,600 - - (3) 

Bell Laboratories (NC) 4,62sa G,300 0,0 50 - ..... (1)(3) 

Battelle Memorial Institute (NC) 3,103 5,943 11,437 - - (1)(3) 

Oak Ridge National Lab. (NC) 3,570 6,930 8,850 - - (3 

J e t  Propulsion Laboratory (NC) 2,516 4,608 8,640 - - (1)(3)(4) 

Applied Physics Laboratory (C) 7,600 11,200 16,200 - - (1)(3)(4) 
a With special approval only. 
(1) Plus optional deferred income savings plan. 
(2 )  Plus optional stock purchase plan. 
(3) Plus  social security, which currently amounts to a maximum of about $2,556 /year -  

for  ret i rement  a t  age 65 for  a single man and $3,84O/year for  a marr ied  man with 
dependel11 wife of the same age. 

(4) Optional portion of contributions assigned to  variable annuity. 
(5) Additional $30 per  year  X yea r s  of participation in the plan for  those ret i r ing in 

the range 60 to 65 payable until the employee reaches age 65. Significant changes 
a r e  under consideration. 

(C) Contributory - employees sha re  the cost. 
(NC) Non-contributory - paid for entirely by the employer. 



expanded to meet more adequately the needs 

of professional and administrative person- 

nel. In either case the responsibility for 

defining retirement privileges would to 

some extent be taken out of the control of 

management, but the problem of portability 

would be solved. 

Table 7 illustrates the wide range of 

retirement annuities offered professional 

employees by different organizations. The 

principal complaint of the managements of 

many of the organizations we visited was 

that the existing retirement systems a r e  

inadequate in t e rms  of the annuities avail- 

able even for retirement at  age 65. When 

this is the case,, changes in the annuity- 

versus-age schedule do very little toward 

encouraging early retirement because in 

any case the retirement pay is so low that 

employees will put off retirement a s  long 

a s  possible. To make early retirement 

reasonably acceptable, the basic annuity 

for  retirement a t  age 65 and 35 years of 

service must be two-thirds o r  more of 

the "average high 3" or  "average 

high 5" salary, and the dependence of 

retirement factor on age not greater than 

about 2.5%/year. At age 55 an employee 

could then retire somewhat gracefully with 

a retirement annuity of about 42% of his 

applicable salary, and at  age 60 with about 

547'0 of his applicable salary. These per-  

centages a r e  more favorable if put in terms 

of take-home pay because of the substantial 

reduction in income taxes. Other benefits 

such a s  severance pay and inducements 

designed to encourage early retirement 

also contribute significantly. 

In considering early retirement we have 

primarily in mind those employees whose 

salaries will have leveled off with very 

small to zero ra ises  for the previous 

several years. This should in the future 

be typical of professional employees of 

advanced age who a r e  low ranked. Top 

ranked employees a r e  highly motivated 

and continue to be productive, so that .. 

their salaries continue to increase sig- 

nificantly. These highly productive people 

a r e  not likely to choose early retirement 

nor to be encouraged by management to 

do so. For these employees, UCRS and 

PERS a r e  a s  good as  any retirement 

system we have seen and far better 

than most, with retirement factors typ- 

ically in the range 60 to 75% of the 

applicable salary. 

The prohlam therefore, is to find a 

modification of UCRS and PERS, probably 

in the form of a supplemental annuity, 

which combined with the regular annuity 

will allow graceful retirement down to 

age 55. One possibility is  to  supplement 

the UCRS and PERS retirement factors a s  

i l l ~ i s t r a t ~ d  i n  Figure 6, shown for an em- 

ployee entering employment at  age 30. In 

both cases the straight line portions of the 

curves a r e  extended from age 65 back to 

age 55 for UCRS and from 63 back to 55 

for PERS. The proposal is for LLL to 

purchase annuities from operating funds 

fo r  those retiring prlor to age 65 for UCRS 

and age 63 for PERS to bring total ret ire-  

ment pay up to the straight lines shown in 

the graph. To carry  on with the compari- 

sons shown in Table 7. Table 8 repeats 

the figures previously given for UCRS 

and PERS and also shows the additional 

annuities required under the proposed 

supplemental plan for the particular salary 

history adopted for Table 7 .  

The salary-history pattern chosen for 

Table 7 and Table 8 represents that of an 

employee who continues to receive modest 
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RETIREMENT AGE 

Figure 6. Annuities for employees starting at  age 30 for UCRS and new PERS. 

salary raises up to his mandatory ret ire-  his added years of service. For an em- 

ment age. For such a person, early . re-  ployee who has peaked out in salary, 

tirement, even with the supplement, is however, the increase in retirement pay 

not an attractive choice because his re-  is only 2.170folyear for UCRS and 2.420101 

tirement.annuity is  increasing due to two year for the new PERS. Indeed, if man- 

factors-his annual salary increase and agement wants to encourage. an employee 



Table 8. Early retirement annuities ($/yr)--a proposed supplement to UCRS and PERS. 

Retirement age 5 5 6 0 6 3 6 5 6 7 

UCRS 

Supplement 

Total 

PERS (New) 6,870 12,950 18,190 19,970 2 1,900 

Supplement 4,780 2,640 - - 
Total 11,650 15,600 18,190 19,970 2 1, 900 

t o  r e t i r e  early Gecause of lack of produc- 

tivity, the most eiiectlve aceion ro take, 
assuming the supplementary annuity were 

adopted. would be to  inform him that his 

salary has reached i ts  peak considering 

his value to  the Laboratory and he should 

not expect significant salary ra ises  for 

the future. However, under UCRS up to 

age 65 and PERS up to age 63, the annuity 

factor increases s o  rapidly with age that 

even the prospects of a zero ra i se  would 

stil l  not make the choice of early re t i re-  

ment attractive. If selective early ret ire-  

ment is to be an important element in 

maintaining a professional staff of high 

pm~uclucllvlly a1 Livel-lllul~e, sullle 111uJifi- 

cation o r  supplement to the present UCRS 

and PERS such a s  that described above 

will be needed. The cost of such a supple- 

ment would be considerable and only partly 

offset by the fact that Tor. each senior 

employee ret ired with a supplementary 

annuity a much younger person at con- 

siderably lower salary will be employed 

totake his place. The benefit in t e rms  of 

new technology gained and of opportunities 

for advancement of younger employees 

may more  than justify the added cost. 

Employee Evaluativri Prac,L;ices 

Every organization has procedures for 

assessing the quality' and competency of 

its staff. Methods vary from informal to 

highly formal and may involve the use of 

written performance appraisals, develop- 

ment plans, ranking systems, skills 

inventory programs o r  other fo rms  of 

measuring staff quality. Gauging staff 

quality is typically a practice wherein 

modification and change frequently occur 

generally for one of two reasons; 

either the existing m e t  h o  d is not 

accomplishing its intended purpose o r  

the need for improvements becomes 

self- evident. 

In our survey, we found a wide variety 

of practices (as well a s  opinions) relative 

to evaluative techniques, some of which 

a r e  described in this section of our report.  

APPRAISAL SYSTEMS 

Written Performance Appraisals 

LLL and 10 of the 18 organizations 

surveyed require that a written appraisal 

of the performance of every professional 



employee be completed on a t  least an 

annual basis. Three organizations have 
I I optional" policies' wherein the decision 

to complete written appraisals is made 

by the management of individual operating 

units within these organizations. The 

remaining five surveyed organizations 

have no written appraisal programs al- 

though some form of performance docu- 

mentation may be practiced by groups 

within these organizations. Only Los 

Alamos Scientific Laboratory of these last 

five has a formal grievance procedure. 

If a grievalice should ar ise  which involves 

a question of performance, the LASL 

management rel ies  largely on the record 

of salary progression a s  being indicative 

of the employee's performance. At LLL 

the written appraisals prove to be im- 

portant documentation in grievance cases, 

but if poorly done can be detrimental to 

the procedure. 

Brookhaven National Laboratory and 

Battelle Memorial Institute also do not 

have written appraisal o r  ranking pro- 

grams. Unlike Los Alamos, they do not 

have to be concerned about formal griev- 

ance action by professionals. The cr i -  

terion of employee performance at these 

two organizations is based primarily on 

supervisory judgment o r  on the collec- 

tive evaluation of a number of superiors 

familiar with the employee's work. In 

the case of Brookhaven some promotions 

in rank also require evaluation of 

scientific output by outside experts. 

Bell and Sandia Laboratories have 

used written appraisa1.s in the pa.st but 

both discarded them in favor of formal 

ranking systems with good results. 

Appraisal Format 

Most of the. participants who have 

written appraisal programs favor a nar- 

rative style format. One organization. 

uses a check l is t  style. Others use a 

combination of these two methods. One 

participant, Jet  Propulsion Laboratory, 

has no set format, and each division in 

the organization may use a different ap- 

proach in developing a format tailored to 

fit its own situation. This is  quite simi- 

l a r  to current LLL practice. Most organ- 

izations had tried a variety of styles in 

evolving their current formats. Most 

would agree that future changes a r e  likely. 

Goal Setting 

Of the 10 organizations using written 

appraisals, 6 incorporate a goal-setting 

approach in their evaluation procedure. 

Accomplishments during the year a r e  

compared with job goals that were for- 

mulated at the beginning (or during) the 

period being reviewed. Typically, goals 

for the forthcoming year  a r e  included in 

a separate section of the appraisal form. 

Une shortcoming of the goal-setting tech- 

nique i s  that it may not indicate the rela- 

tive importance of the job being done, 

with the result that the employee may be 

mislcd. When properly administered, 

however, the goal-setting method is  

stimulating both to the employee and his 

supervisor and leads to a better mutual 

understanding than other less  specific 

appraisal techniques. 

Po s i.ti.ve Comments Only 

The Aerospace Corporation wh'ich uses 

a performance documentation form, and 



Oak Ridge National Laboratory follow a 

practice of including only positive com- 

ments in the appraisal form. Both organ- 

izations allow the employee to see  his 

own appraisal.  During our studies we 

frequently discussed the relative advan- 

tages and disadvantages of including 
11 positive only" comments in appraisals.  

Those who favor the "positive onlyu ap- 

proach believe that cr i t icism does not 

promote enthusiasm on the part  of the 

employee. We reviewed a large quantity 

nf 1i.terature on this subject and found 

differences of opinion even among the 
I t  experts. 'I 

Uerogatory Comments Recorded 
Separately 

At The Aerospace Corporation and Oak 

Ridge National Laboratory derogatory 

comments a r e  recorded separately from 

the appraisal form. This documentation 

is not filed with the appraisal. (There is 

no formal grievance procedure for  pro- 

fessionals a t  either organization.) A t  

TRW. Inc. - Systems Group negative com- 

ments a r e  recorded on the appraisal form 

which  i s  shnwn to the employee. How- 

ever, additional negative comments may 

be recorded separately without the em- 

ployee's knowledge and can be used a s  a 

matter of record at some future date. 

TRW has a grievance procedure, but until 

the recent cut backs, professional em- 

ployees tended not to use it. (We were 

told that the TRW management was in the 

process of reviewing their performance 

documentation practices a s  a result o f ,  

increased grievance procedure activity 

on the part  of professional employees.) 

Employee Access to Appraisal Form 

A s  a uniform practice in six of the 

surveyed organizations, the appraisal i s  

shown to the employee. The other par-  

ticipants using the written appraisal sys- 

tem give their supervisory staff the option 

of deciding whether o r  not the employee 

w i l l  be shown the evaluation. The option 

usually practiced is to show the appraisal 

to the employee. However, if there i s  a 

formal grievance procedure and there a r e  

negative comments on the appraisal, the 

employee is allowed to see  his evaluation 

in every instance. 

Lockheed Missiles and Space Coinpany 

1s ,I;l.~e v~lly participarit thnt: givea caoh 

employee a copy of his appraisal. Jet 

~ r o ~ u l s i o k  Laboratory super-visors may 

give each employee a copy of his appraisal 

on an optior~al basis. Individual super- 

visors may distribute copies if they so 

desire or,  in certain instances, the em- 

ployee may be given a copy of his ap- 

praisal on request. 

Two organizations, A.Lomics Inter- 

national and Eeocketdyne divisions of North 

American Rockwell, require every em- 

ployee to sign his appraisal form attesting 

to the fact that he has seen it. At Jet 

Propulsion Laboratory and TRW, ttle 

appraisal is  shown to the employee at the 

s u p e r v i s o ~ . ~ ~  uption. The employcc who 

does read his appraisal i s  expected (but 

not required) to sign it a s  confirmation 

that he has read and unders.toud Llle 

appl-aisal-not that he necessarily agrees 

with the contents. 

Performance Interview 

In all but 'one of the organizations 

-visited supervisors a r c  required to have 



a performance interview with the em- 

ployee after a performance appraisal is  
written. Six organizations adhere to a 

practice of documenting what is  discussed 

during the performance interview. At 

all six there i s  a conviction that it is  a s  

important to document what i s  said during 

an interview a s  it is to conduct the ap- 

praisal itself. 

Management Review of Appraisals 

We identified at least five participants 

that have some procedural method for 

insuring a management check of appraisals 

completed by lower levels of supervision. 

In most cases, one to two levels of higher 

supervision check appraisals prior to the 

scheduling of interviews. At Chevron 

Research Company, the head of each of 

its eight departments reviews the written 

appraisal of each of his professionals to 

insure some degree of uniformity in the 

administration of the appraisal program. 

The President reviews the appraisals of 

the 1 2  employees who report to him, plus 

those of 50 to 60 outstanding employees 

who a r e  judged to have top management 

potential. The President also meets with 

department heads annually to assign each 

professional employee to a quintile rank- 

ing for the purpose of salary administra- 

tion. Appraisal, while related to ranking, 

is  done separately and is intended to ass is t  

each employee in recognizing his specific 

strengths and weaknesses, leading to 

emphasis on his strengths and correction 

of his wcaknesscs. Ranlring is used to 

determine the proper pay level. 

Management ~ h i l o s o ~ h ~  Regarding 
Appraisals 

Most (but not all) of the 10 participants 

using written appraisals attach consider- 

able importance to this phase of manage- 

ment responsibility. Following our dis - 
cussions at these organizations however, 

we came away with the distinct impression 

that in at lea'st a few cases, what was 

stated a s  administrative policy was not 

being practiced. At one company an offi- 

cial outlined corporate policy on the sub- 

ject, stating that written appraisals were 

needed to insure uniform documentation 

of performance. But several of the super- 

visory staff stated that they didn't feel 

the appraisal program was very effective 

because not much effort was being put 

into the over-all administration of the 

plan. At still another company, some 

managers were unhappy with the existing * 

program, but since no effort was being 

made to improve the system they would 

continue to comply with the administrative 

requirements of the current appraisal 

policy. 

For a variety of reasons, eight of the 

organizations surveyed do not require 

written appraisals. We heard the opinion 

expressed that written appraisals a r e  a 

waste of time and do not always adequately 

a s sess  the quality and competence of the 

staff. Other evaluative methods such a s  

discussion of each employee by super- 

visors with higher management were 

judged to be more effective in providing 

management with a meaningful appraisal 

of the relative value of individual mem- 

bers  of the staff. 

Career  Development Plans 

One of the most typical questions a 

personnel man o r  manager will ask an 

applicant o r  employee is: "What would 

you like to be doing five years  from now?" 

This i s  often a difficult question to answer, 



particularly for the person who has given 

little o r  no thought to the idea of planning 

a course of self-development in order  to 

achieve a desired goal. And this is  the 

very reason the question is asked. A 

manager can plan an employee's develop- 

ment, but it is much more desirable (and 

effective) if the employee participates in 

the planning and agrees  to a future course 

of action. 

Most organizations have procedures 

which provide the employee and his super- 

visor an opportunity to agree  on future 

work assignments which a r e  in the best 

interests of the employee and organiza- 

t.ion, Generally, the opportunity comes 
+ 

when the supervisor and employee period- 

ically discuss what needs to be accom- 

plished. This implies a discussion of 

the employee's performance and an 

agreement on what part  the employee 

will play in the future operation of the 

work unit. 

In most of the organizations we visited 

the annual performance interview provides 

the employee an opportunity to discuss 

his future work and, in ~ t s  most abbre- 

viated form, this i s  ca ree r  planning. 

Survey participants using the "goal- 

setting" approach (see page 61) in per-  

formance appraisals clearly have a 

short-range form of career  development 

planning built into their procedures. A s  

an example, the management of the Je t  

Propulsion Laboratory has recently insti- 

tuted a system of formal, written ap- 

praisals in a standard format applicable 

to  all  professional employees, The 

format incorporates provisions for the 

mutual establishment of objectives by 

the supervisor and employee. The em- 

ployee signs this portion of the appraisal 

form to signify his concurrence with the 

stated objectives. Although the appraisal 

of past performance is discussed with the 

employee (primarily in relationship to 

previously established objectives), the 

employee i s  not given a copy of the 

appraisal. 

However, unlike "goal-setting which 

typically describes an employee's assign- 

ment over a one-year period, career  

development planning covers a greater  

time span and tends to be somewhat 

broader in i ts  application. At Lockheed, 

selected salaried employees complete a 

" ~ e r s o n a l  Development" form outlining 

what they would like to accomplish in the 

future in t e rms  of the work assignment 

and describing what position they hope to 

attain a s  a result. Chevron Research and 

Standard Oil Company of California use 

what may be referred to a s  a ''placement 

recommendation" form which i s  used in 

co~~ju~lcl ivl l  with the performance appraisal. 

Applied Physics Laboratory has a "Record 

of Professional Work" which i s  used a s  a 

long t e rm goal-setting type of document. 

At the General Electric Conlpany, Researcl~ 

and Development Center, they call their 

form a "Performance Review --Individual 

Planning Supplement." It i s  used on an 

optional basis with strong encouragement 

that it be used for all  staff members under. 

50 years  of age. Most of these "develop- 

ment" programs a r e  on a 5- to 10-year 

time scale. 

Under proper management, these pro- 

grams give the employee an added degree 

of participation in decisions affecting his 

career .  For  management, these pro- 

grams provide an additional element 

useful in the planning of manpower utili- 

zation and serve to identify, a t  an early 



stage, promising employees with leader- others in the organization and serves a s  

ship potential who can be properly de- an important guide to the management of 

veloped for future roles in the manage- salaries. 

ment structure. There a r e  many methods of ranking, 

the least complicated being numerical 

Objectives Achieved by Performance ranking which requires a 1-2-3, etc., 
'Interviews order  distribution from top to bottom. 

One of the most important aspects of The numerical system is  specific in that 

any appraisal program, and one which it places each emp1oye.e in a definite rela 

should be of primary interest to manage- 

ment, is the performance interview. 

Communication between the supervisor 

and the employee regarding performance 

versus expectations is  to be encouraged 

regardless of the appraisal method being 

used. In order  of priority to management, 

the interview achieves the following 

objectives: 

Guarantees that a conversation 

dedicated to performance will take place 

between each professional employee and 

his direct supervisor on a regular basis 

and that, hopefully, some of the content 

will be recorded. 

Allows the supervisor to discuss 

the employee's shortcomings, how serious 

they are, what the employee should do 

about them, and what the consequences 

will be for his failure to correct  them. 

Gives the employee the undivided 

attention of his supervisor to talk about 

matters important to him. 

Provides an opportunity to discuss 

snags in the work assignment. 

Enables the supervisor and the 

employee to discuss future work. 

e Initiates a discussion of the em- 

ployee's future. 

RANKING SYSTEMS 

Ranking provides a means of comparing 

the relative value of each employee with 

tive position within the rank order  and is 

typically employed when evaluating small 

numbers of employees. Numerical rank- 

ing i s  extremely difficult to accomplish 

with large groups of professionals o r  when 

the ranking in many sub-groups must be 

integrated into a rank ordering of the 

entire organization. 

Another ranking method, and one which 

is most commonly used, i s  called group , 

ranking. This form of ranking is generally 

used in evaluating large numbers of em- 

ployees. The number of groups within 

a total system may vary. A s  an example, 

many Lawrence Livermore Laboratory 

divisions distribute their employees within 

three percentage groups, top 25%, middle 

50% and bottom 25%. Many other organi- 

zations have chosen to distribute their 

populations into quartiles, quintiles, 

octiles, etc. 

Regardless of the ranking method used, 

the same factors a r e  helpful in deter- 

mining each employee's rank, and these 

factors usually include professional capa- 

bility, supervisory capability, job per-  

formance and effectiveness, flexibility, 

growth potential and relative value of the 

job being done. The rank position of a 

professional is a m e a s u r e of his 

over-all value to his orgainzation re-  

sulting from a c o n s i d e r a t i o n  of all 

the above factors. 
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Figure 7 .  Salary correlation with rank position. 

Ranking results a r e  usually correlated 

with salaries to determine if salary in- 

equities exist and how ra ises  may be dis- 

tributed to reflect the organization's 

ranked value of the employee. Figure 7 

demonstrates how salary increases a r e  

selected to reflect the results of an annual 

ranking process. When an employee is 

changed in rank position it may take 

several gears for the proper salary actions 

to bring him in line with others of the same 

ran!<. Salary maturity curves are  used to 

provide comparisons. 

Well over half of the organizations we 

surveyed have formal ranking systems, 

and many of these same organizations ad- 

minister performance appraisal programs 

a s  an adjunct to their ranking acitivites. 

In these situations we generally found that 

the written appraisal was designed to pro- 

vide the organization with a documented 

history of employee performance, and 

that the ranking system was used to sup- 

port salary actions, to identify top per-  

formers a s  a basis for future promotion 

and low performers for decisions which 

might include layoff. 

Applied Physics Laboratory has a most 
4 

detailed and carefully constructed ranking 

system which consists of two aspects. 

First,  employees a r e  graded on "rating 

factors" over a 10-point scale which 



ranges from 0 to 3+. Second, and a s  a 

completely separate exercise, supervisors 

must rank their people from top to  bottom 

in order  of merit .  

The results of these two grading 

methods a r e  then compared, and a forced 

correlation between the two systems is 

made for all employees. This exercise 

i s  supplemented by a " ~ e c o r d  of Profes- 

sional work" (in essence, a record of 

accon~pl is l~me~i ts )  which is completed by 

each professional employee, supplemented 

by an appraisal written by his supervisor. 

The cri ter ia  used in most systems of 

ranking a r e  typified by the standards used 

a t  Atomics International and Rocketdyne. 

At these divisions of North American 

Rockwell rank i s  measured by the capa- 

bility to contribute and i s  determined by 

assessing demonstrated performance, 

the relative value of the work being done; 

versatility and ability to apply pertinent 

skills and experience to the goals of the 

organization, and the capacity for future 

growth. 

Bell and Sandia Laboratories practice 

an octile system of ranking. Supervisors 

generally conform to the formalities of 

the system, but a r e  fully aware of the 

subjective nature of judgments of relative 

merit .  The system is  administered fairly 

rigidly with emphasis on the value of the 
1' collective judgment" of the supervisors 

participating in the ranking. We were 

told that by the time an employee's rank 

has been reviewed by all  levels of super- 

vision, the subjective element of a single 

supervisor's judgment has been largely 

mitigated so that the ranking of each em- 

ployee has considerable objective validity. 

First-line supervisors rank their people 

within four age groups and meet with the 

next highest level of supervision to inte- 

grate their separate rankings. This 

procedure i s  repeated up to the top level 

of management and when completed, 

every employee has been octile-ranked 

within his particular age group. Ranking 

by age group prevents comparisons being 

made, for instance, between new graduates 

and 25-year veteran employees. The 

cri ter ia  for ranking decisions a r e  based 

on an employee's sum total relative con- 

tribution with emphasis on the excellence 

and worth of his performance in his cur- 

rent assignment with consideration of his 

potential for continued growth. Employees 

a r e  encouraged to view the octile charts 

with their supervisors and can closely 

determine their ranking from their age 

and salary level. The employee's rank 

i s  freely discussed during performance 

interviews if the employee so desires. 

There is  no written appraisal program 

at  Bell o r  Sandia a s  both a r e  satisfied that 

the octile ranking system by itself ade- 

quately serves their purpose. Generally 

an annual performance interview is  con- 

ducted with each employee and the results 

a r e  documented. The management at 

both organizations believe that a history 

of an employee's octile rank positioning 

provides a sufficient record to refute any 

charges of unfair treatment. 

The Engineering Department of Standard 

Oil Company of California uses a quintile 

ranking system for all  professional em- 

ployees. The quintiles relate to salary 

progress categories, each employee's 

salary progress relating to the quintile 

to which he has been assigned. Chevron 

Research Company uses a similar but not 

identical quintile system, which is  applied 

only to those employees of 10 o r  more 



years  of service. Fpr  the initial 10 years, 

sa lar ies  a r e  based upon entering qual.ifi- 

cations such a s  highest academic degree, 

grade-point average and previous appli- 

cable experience. Unlike Bell and Sandia, 

the management at  both Standard Oil and 

Chevron Research believe it is unwise to 

tell  the employee his specific rank posi- 

tion. Lf the employee asks, he may be 

given a general idea of his position, but 

both organizations a r e  of the opinion that 

this type of information is primarily for 

nlallagelllcnt use. 

A t  General Electric, Research and 

Development Center, a forced ranking 

program, referred to a s  the "totem pole" 

system, is used. An important goal of 

this pr.ogram is to achieve a high corre-  

lation between comparative salaries and 

totem pole positioning. Another important 

objective is the identification of low ranked 

employees. These individuals a r e  ob- 

served closely for possible corrective 

measures which may include termination. 

One company spokesman stated, however, 

that despite this program of identifying 

marginal performers, appropriate actiorl 

had not consistently been initiated promptly 

in all cases because of the reluctance of 

supervisors to deal effectively with this 

type of problem. 

A number of survey participants have 

informal and/or optional procedures for 

ranking employees. At Los Alamos, for 

example, ranking is not a formal require- 

ment, but some individual operating units 

practice various forms of ranking. At 

RAND Corporation we were told that no 

formal ranking system was utilized. 

However, when the salary board meets 

to consider salary adjustments, members 

discuss the.relative value of employees 

and adjust salaries accordingly. Although 

this procedure is  informal it is  a form of 

ranking which RAND managerncnt believes 

is  a s  effective as  the more formal 

procedures. 

In the course of our study, we found 

that most survey participants practice 

some form of ranking. Some regard 

ranking programs a s  a necessary element 

in salary and personnel management and 

have formal systems which a r e  admin- 

istered on a uniform basis throughout the 

orpn i7 .a t inn  Others  permit individual 

operating groups to practice various forms 

of ranking on an optional basis o r  depend 

upon thorough inforrrlal divcussio~ls with 

top management participation a s  a ~neans  

of merit ranking. Regardless of the 

method used, our investigation revealed 

that ranking of professional employees is 

widely practiced and is generally regarded 

a s  an essential element in salary and per- 

sonnel management. 

SKILL INVENTORY SYSTEMS 

Uptlmum utilization of available skills 

is  always a desired operational goal. Ap- 
praisal records, career  development 

plans and ranking irLformation all serve 

to support a supervisor's awareness of 

the talents which exist in the organization. 

A personnel skill inventory system is an 

additional aid that may be utilized by 

management to identify staff capabilities. 

A. A. Flak01 informed us that Lockheed 

has had a skills inventory system since 

1952. At present LMSC (as weil a s  the 

other major companies of the Lockheed 

Aircraft Corporation) utilize the " ~ e r s o n -  

nel Information and Capability System 

(PIC), " which 1s in daily use throughout 



the Corporation. A l l  sa lar ied employees 

a r e  requested to fi l l  in forms  from which 

keypunch cards  a r e  prepared and the in- 

formation entered into a computer data 

bank. This inventory i s  searched for  

candidates with the education and experi- 

ence needed to fill positions throughout 

the Corporation. 

Another example of a skill inventory 

sys tem was described to us during our  

visit to the Je t  Propulsion Laboratory. 

W. H. Padgham, Assistant Director, 

Personnel and Supporting Services, 

recently introduced a computerized sys-  

t e m  for  recording information about the 

capabilities of J P L  professionals. Each 

professional employee completes a se t  

of capability forms  which permits  la te r  

identification of needed o r  desired skills 

when work assignments must be filled. 

Using the Informatics Mark IV software 

package this information is stored on 

magnetic tape and can be scanned a t  any 

t ime to identify employees with desirable 

skills for  special assignments, o r  for  

other purposes such a s  contract proposal 

input. Mr. Padgham remarked that the 

system had been used on the average of 

once a ,  day since it became operational in 

September 1970. 

Although our  survey indicated that 

formalized skill inventory systems were 

not being used in other participant organi- 

zations, the advantages of such a system, 

a s  described above, would be of consid- 

erable value to any organization that could 

utilize i t s  potential sufficiently to balance 

the associated operational costs. 

Concluding Remarks 

When we embarked on the foregoing 

study one of the ground ru les  was that two 

of our  three-man group should be ama- 

teur$ In the personnel field. We a r e  con- 

cluding the investigation with that reputa- 

tion unblemished. We a r e  s t i l l  amateurs,  

but a great  deal of knowledge has been 

acquired in the course of the study. It 

was Dr. May's intent to have the work 

undertaken by technical management per -  

sonnel like ourselves who could gain 

viewpoints of ou r  counterparts regarding 

the difficulties in operating with profes- 

sional personnel practices that might be 

second nature to  a personnel specialist. 

Under this  directive we concentrated a s  

much a s  possible on the technical pro-  

fessionals '  attitude toward managing their  

personnel and t r ied  to draw f rom them 

how they felt procedures might be altered 

to  achieve a more  dynamic organization 

in  the currently depressed economy. 

We were pleased to find that there was 

a s incere interest  in the subject of our  

study in the organizations we visited and 

a strong willingness to  respond to our  

approach. We found the excellent response 

largely responsible for  our ability to  cover 

a s  much ground a s  we did. It was partic- 

ularly gratifying to exchange viewpoints 

and elicit advice f rom the highest levels 

of management in the various organizations. 

A s  amateurs  in the personnel field we 

found that we had cer tain prejudices and 

a r e a s  of ignorance that were modified a s  

we p r o c e e d e d  with our interviews 

and with the subsequent reporting of 

our  findings. Here  a r e  a few highlights 



of our survey that we have often re- 

flected upon. 

There are  no secret  techniques that 

provide for the maintenance of vitality in 

an organization. Relating successful R&D 

to turnover rate, staff age, age distribu- 

tion, tenure or to various layoff policies 

was not always possible. There was no 

clear, consistent pattern to the effect of 

those factors on the quality of performance. 

In particular we found that lower staff 

age was not believed to be as  directly re-  

la,ted to over-all performance a s  might 

first be thought. The situation we found 

was described by one researcher who 

said,  here is no excuse for not having 

a dynamic staff these days, regardless of 

age.". There a r e  many influences on the 

performance of scientists and engineers 

that equal o r  exceed the influence of age, 

and we have tried to retain that perspec- 

tive in our report. 

There was an impressive concern 

for employees a s  human beings in all  the 

discussions relative to maintaining vitality 

in an organization. 'l'here was naturally 

a concern about the bad image that would 

result from callous practices, and in 

addition there was a sincere desire to be 

fair  and considerate of employees1 welfare. 

Capricious and impulsive actions to over - 
turn an existing professional staff to 

achieve a change in capability seem very 

unlikely . 
On the other hand the demand for 

thorough evaluation of performance is 

seen a s  a growing responsibility in a 

climate in which more and more the con- 

tinuance of employment will be earned by 

performance. Programs requiring a 

great deal of courage, compassion and 

justice a r e  being initiated to carry  out the 

responsibility of supervision. 

Corrective actions a r c  bcing 

planned, and some programs a r e  under- 

way to achieve a vital organization where 

the highest levels of management have 

dedicated their own time and some con- 

siderable effort to the task. It became 

very clear in the course of our investiga- 

tions that the isolated efforts of a well- 

intentioned personnel department or  the 

most earnest group leaders acting on 

t1ir.i~. own cniild dn very littlc to gain sup- 

port and en.tthnsia3m for proeramu ol 

revitalization. There is apparently no 

substitute for the s.trorig leadership of a 

president o r  director in executing pro- 

grams designed t a  prevent stagnation of 

a professional staff, especially when 

hiring stops o r  personnel levels begin to 

decline. 

The continued success, and even 

the existence of R&D organizations depend 

to a large degree upon the achieverrierrts 

of a very few highly gifted individuals. A 

major responsibility of management is  lo 

ide11liIy Lltiljr gifted individuulu carlg ia 

their careers and to nur ture  them to 

assure maximum utilization of their 

talents. 

It was reassuring to discover the 

sense of responsibility inherent in the 

search for better systems for early ret ire-  

ment. It is natural for an organization to 

look for avenues of relief from excess 

personnel. Most organizations declined - 
the temptation to terminate older employees 

unless their performance had deteriorated , 

quite significantly. Improved early re-  

tirement systems a r e  consistent with a 

national trend toward earl ier  retirement 

and a re  also being souylll to provide an 



honorable and financially comfortable 

avenue of escape for employees who should 

be terminated for obsolescence o r  poor 

performance. 

From discussions with the leadership 

of some organizations we detected a feeling 

of apprehension that professional unions 

may become established in the next few 

years. The current cutback in many R&D 

budgets is  hastening the confrontation with 

the issue of unionism. The main argu- 

ments for professional unions a r e  the 

opportunities for portable pension plans 

and the governing of layoffs by seniority. 

Should professionals turn in great numbers 

to union representation, managements will 

have little latitude to innovate in programs 

to keep their staffs dynamic. 

After a childhood of frenzied growth and 

rich budgets, many research and develop- 

ment organizations will mature in today's 

austere climate into stable and valuable 

national resources. There seems to be 

little longing for "the old days1'; instead, 

there is  a desire to establish a new and 

adjusted level of effort and to get on with 

the work a.t ha.nd. 
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