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_EXECUTIVE SUMMARY

This report s wrises the results of a study uM.rtak.n to investigate
— th. principal problem areas sncount.red b~ a program manager operating in a

• matrix orgs-.iisation, The study was based upon two fu’~i~~ental sources of

da ta s (1) literature and textbooks on matrix a~nigemsnt ~ and (2) structured

face-to-face and telephone interviews with selected program .&n*gers, func- I
tional heads aid other staff members at the Aeronautical Systems Division

(A3D) of the Air Force Systems Coms~nrI (AFSC) located at Wright-Patterson

• Air Force Base, Ohio,

The data were analyzed aid organized to highlight the major wu~gem.nt

areas aid characteristics which are of concern to modern day program ka.nsgers

aid th. management staff of a astrixed organization, These areas were subse-

qusntly analyzed aid are discussed to portray the perspective of the problem.

Comparative determinations are made on the basis of the literature aid the

interview data. A separate finding is reported concerning the degree to

which the matrix structure affords “savings” in resources at ASD.

The report concludes with recommendations for improving a program

manager’s effectiveness aid describes a. strategy for operating in a matrix

organization.
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I • INTRODUCTION

Th. modern day program ~&nager operating in the Department of Defense

must be prepared with an understanding of the characteristics of the matrix

form of organization. This is so becaus. all three military services, as

well as a large majority of Government contractors, are becoming more aid

~~ 

-

~~ 
more dependent on this form of organizational structure to support the

increasing number aid complexity of modern weapon systems acquisitions.

A. ~~~~~~
This study was conducted to investigate the constraints imposed on

program w~ gera functioning in a matrix environment, to identi ty specific

areas for managerial awareness aid to develop candidate techniques to improve

a aa’~~ er ’s effectiveness in the matrix organizational structure.

B. Scope aid Methodologys

The study was conducted from two fundamental perspectives, (1) a re”~.ew

of literature sourc es relevant to the evolution aid practice of matrix aaz~
agement which included prior studies, ~anegeaent articles , report . aid text-

book theory applicable to the study purpose; aid, (2) structured interviews

with selected program ~Anegers, functional heads aid other staff personnel

assigned to the Air Force ’s Aeronautical Systems Division (ASD) located &t

Wright-Patterson Air Force Base, Ohio . This approach enabled a subjective

comparison of current “real-world” management concern with related areas of

prior studies , analysis aid management thoug ht. From these comparisons ,

guidelines were developed aid postulated for improving a program manager ’s

awareness of potential problem areas aid methods to improve his operational

effectiveness,

1
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A secondary finding is reported on the degree to which the matrix

structure provides “savings” in resources at ASD.
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II. BACKGROUND

A , Description of the Matrix Organizations

Over recent years the matrix organizational form has evolved to solve the

incre asingly complex problems of coordinating aid scheduling organizational

resources to supp ort large project activities. This form , which was not

imposed but was created and developed due to experience aid the need to

judiciously allocate limited resources, has been widely used by the National

Aeronautics aid Space Agency aid major aerospace contractors (14,13)1.

• Basically, the matrix organi zational structure is formed throug h the coupli ng

aid overlapping of two traditional organizational forms--the project form aid

the function~il form . In order to better understand the matrix concept , both

the project aid functional forms are briefly discussed .

In the project organizational form , the project manager is charged with

- the total resp onsibility for developing a new product line or , in the case of

the military environment , a complete new weapon system. One of the most

effective aid preferred forms of the project organization which is widely

used in indust ry aid Govern ment is the “aggregate ” or vertical project form ,

Figure 1 illustrates such a structure in a typical industrial product division

(13,173), The major advantage of this type of ar rangement is t1~ .t the project

manager is provided virtually all the necessary human and PISical resources

to accomplish the project . It also provides him adequate authority for

planning , coordinati ng, controlling aid concentrati ng these sesources as

required to meet changing project needs.

1Th1s notation will be used throug hout the report for sources of quotation
aid/or major references • The first number corresponds to the source listed
in the bibliography; the second number is the page in the reference ,

3
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In the functional organizational form , resources are grouped toget her

according to a given specialty ; e.g., engineering, manufacturing, etc. This

arrangement is depicted in Figure 2. The advantage of the functional form is

that it provides the specialized skills aid capabilities necessary to deal.

with sophisticated technology aid a number of products or projects. However,

as the number aid diversity of projects increases, the problem of completing

all tasks on time with appropr iate quality becomes extremely difficult if not

impossible.

It is important to note that in both these organizational form s, the

traditional management precepts of uni ty of command , superior /subordinate

lines of authority, functional division of labor, vertical communication , etc . - •

are preserved by the organi zational structure ,

While the functional organization is the oldest and simplest type of

structure, the matrix organization is probably the newest aid most complex .

The matrix design attempts to incorporate the advantages of both the func-

tional aid the project forms of organization. The matrix is formed by super-

imposi ng the project structu re on the functional organization . The project

overlay provides a horizonta l , lateral dimension to the trexiition al vertical

orientation of the functional organization. Figure 3 represents a simplified

matrix type organi zation (13s176), Here, the department heads have line

authority over the specialists in their depa rtments (vertica l structure),

The func tional specialists are then assigned (“loaned out”) to given projects

(horizontal structure) . These assignments are made through collaboration

between the appropriate functional aid project managers. In effect , each of

the project managers “borrow” human resources from the functional organi za-

tions for an agreed period of time , These “borrowed ” individuals then

5_______________________ 
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________

• provide the vital interface with the functional organizations to take

advantage of the wide base of technological expertise .

The matr ix organization seems to flout the traditional organization ’s

princip les. The hierarchy princi ple aid unity of command are flagra ntly

F violated , Elements of the verti cal chai n exist , but prime emphasi~ is

placed on horizontal work flow across organizational and functional lines.

However, some .&nagement theorists counter these complications by emphasis-

ing the positive aspects of the matri x organization . Clelaid aid King

suwrize some of the advantages of the matrix as follows (4s1?2)

1, The project is emphasized by designating one individual as the

focal, point for all. matters pertaining to it.

2. Utilizatio n of man power can be flexible because a reservoir of

specialists is maintained in the functional organizations .

3, Specialized knowledge is available to all programs on an equal

basis; knowledge aid experience can be transferred from one project to

another (corporate memory) .

ii-, Project people have a functional home when they are no longer

• needed on a given project .

5. Responsiveness to project aid customer needs is generally faster

because lines of communication and. decision points are centrall y established .

6. Management consistency between projects can be maintained through

the deliberate conflict operating in the project -functional environment,

7. A better balance between time, cost aid performance can be obtained

through the built-i n checks aid balances (the deliberate conflict) aid the

conti nuous negotiations oarrl sd on between the project aid the functi onal

organizations •

8 
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8. Reduces duplication of effort aid resources aid th.reby reduces

costs of operation .

Proponents of the matrix organizational structure argue that the above

advantages overcome some of the inherent disadvantages of going matrix.

Given these positive attri butes of the matrix organization , it is equally

important to be aware of some of the managerial difficulties involved in

advocating the matri x structu re .

B. Maj or Problems in “Matrixisa”,

One of the principle objectives of this research effort was to identify

some of the more significant problem areas encountered in matrix organiza-

tions , especially as they effect the managerial functions of the progra m

.u~eer. Before investigating those specific proble ms experienced at ASD,

which is covered in Section Ill and Appendix B, it is important to review

the results aid findings of prior atidies conducted in this area in order to

highlight the salient characteristics of the problems of “matrixism”.

1. AUthOrit y/AmbigUity,

On.e of the more consistent areas of concern reported by various

researchers is that the matrix structure fosters ambiguity in the traditional

concept of authority. A useful illustratio n of this problem is provided by

7, R, Gaibraith re-presented here in Figure 4, This figure shows the range

of alternatives between a pure functional organization aid a pure product

organization, with the matrix being half-way between. Calbraith points out

that one of the significant features of the pure matr ix form is that, first ,

the matr ix has a dual authori ty relationship somewhere in the organization;

aid, second , there is a power ~~lance between the project management aid the

functional sides (7,35.37) , For those personnel in the organization

9
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Figure 4

“somewhere ” in the middle, this authority ambiguity can become a very serious

problem, Nom&fly these personnel are the project w~ gers aid the heads of

functional departments, To further illustrate this problem area, the findings
- of two separate atidies conducted by C, Reeser in 1969 aid R. Goodman are

- 
V quoted below. Reeser suR~~rized his finding in this way,

The interviews with the managers indicated that they were quite

sensitive to the possibility that people loaned to a project from

another organization could be disturbed because of, in effect,

• having two direct superiors, There were numerous comments

relative to the general theme that the matrix form of project

organization deliberately violates the venerable principle of

unity of command aid probably is upsetting to subordinates who

are effected by it. Three of the six personnel managers who

10
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were interviewed nominated plural authority relationships as

the major detriment of project org&nigstion, aid nine other

~~‘igera assigned it the top prior ity as a problem (14s9-1t )
Goodman was concerned with determining who actually had what authority

between the functional aid project wagers . His research was conducted in

six defense/aerospace corporations in the U. S. Within each compan y, both

general management (functiona l) aid project .an’gers were interviewed. Each

manager was asked to state whether he thou ght the project a&nager had the

final authority to make the crucial decisions listed in Table I • *

?able I’ Crucial Project Decisions

- 1. Initiate work in support areas.
2. Assign priority or work in support areas .

3. Relax perforw~ce requireaente (i.e., oait tests).

4. Authorize total overtiae budget.

~~. Authoriz e sub contractors to exceed cost, schedule ,
or scope .

6. Contract change in schedul e , or cost, or scope .

7. ~~ke or buy.
8. Hire additional people.
9. Exceed personnel c.iling~ when a crash effor t is

- indicated.
tO. Cancel subcontract and bring work in-house.

i i .  Select subcontractor s.
12. Authori ze exceeding of company funds allocated to

projects . -

13. Detezair .e content of original proposal.
44.~ Decide init ial price of proposal.

A project .&nager was said to have final authori ty , if , in the case of con-

flict between the interested parties regarding a particular decision , the

project manager determined the final decision, The results showed that for

some decisions , the major ity of functional managers in a company believed the

project manager did not have the authority to make the particular decision ,

*.ile the major ity of the functional managers believed they did have the

authority . On other decisions , the reverse was revealed. The majority of

11
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project managers believed they did not have the authority to make the deci-

sions while the majority of the functional managers believed they did . In
general, both Goodman’s aid Reeser’s data indicated that there was argnificant

ambiguity in authority in all companies studied (lu sh ).

2. Conflict s

Another area of concern which arises frequently in the literature
• dealing with the matrix organization is that of the ever present “conflict”

between the project aid functional groups , The nature of the matrix organi-

zational structure requi res that tasks be coordinated among diverse organiza-

tiona]. units which frequently fosters conflict , Although conflict may impede

• or temp orar ily restrict the attainment of one ’s goals , the consequences may

be beneficial if they produce new inform ation which , in turn, enhances the

decision-maki ng process , In a recent study conducted by R, Skowron ek, seven

fundamental areas of project management were cited as giving particular rise

to conflict generation . These are listed in priority order below ,

a, Conflict over schedule s

b. Conflict over prioritie s within the project

c, Conflict over manpower

d, Conflict over technica l issues

e, Conflict over admi nist ra tion

• f , Conflict of personali ty

g, Conflict over costs (20 ,21—22)

A graphical illustration of the above areas of conflict is shown in Figure 5,

(19s22) . Skowronek also indicated that the major sources of this conflict

were largely derived from disagreement between the project aid functional

depart ments , followed by conflict between assigned personnel team members aid

12
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CONFLICT OVER
• MA NP(NER ___________________________________
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CONFLICT __________________________

CONFLICT OVER
COSTS

Fig. 5 CONFLICT INTENSITY PRCW ILE (zoszz)

* N is the relative intensity of conflict perceived by project managers measured
on a four point scale (0—a) aid averaged over five souroes~ conflict with func-
tional departments, assigned personnel, team members, superiors aid subordinates .
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lastly wi th superiors aid subordinates. These latter profiles are shown in

- 
Tab~.e 11*.

TABLE 11*
(20 s25)

CONFLICT CAUSE MW SOURCES

SOURCE
- :  

_______  
CONFLICT OCCURRED MOSThY WITh...

• ONFLICT ‘unct, ~sgid. ~tweei $uper. $ub9r-
CAUSE opts, Peranl ~~~ 

iom Lrnar.es

chedules x x 
_____ _____ _____ 

~~, ~~

• 
~~~~~ ie X X x $
lanpower x x

Tech. x x xIssu•s 
_____ _____ _____ _____ ______

Ad.ainis. X X X X 3
P.rsflhit x x

- Conflict 
_____ 

X
Cost x x

- 

- Objectve 
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _

• u g h  Low
Relative Conflict Inten sity

• Conflict with the functional departments occurs because project managers

often do not have the authority to direct or determine the priorities of the

• functional depart ments , At the other end of the spectrum, conflict with sub-

ordinates is least intense t. ’ cause project managers have more control over

• immediate team members aid these members are more likely to share common

project objectives with the project manager (20s35),

3. Coamunicationsi

That this is an area of concern to any organization makes its effects

even more pronounced in the matrix form of organization. As reported by DUNS

• _

~ •
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in an August 1970 article entitled, “Matrix Management i A Tough Game To

Play” , the authors report s

Because of the unorthodox tangle of vertical aid horizontal

relationships. . . the company must have excellent communi-

cations both vertically aid horizontally , aid , as Yale ’s

Shepard puts it , “A hell of a lot of cooperation ” . To

• encourage both the communication aid the cooperation ,

pr udent companies spell out every possible detai l of a matrix

project in advance aid in writing, Says Sylvania’s Duff y,

4 “If the agreeme nt is only verbal , the matrix organization just

won ’t work ,” NCR’s Rench adds , “The management team has to

understand the need for communi cation , If a manager can’t

communicate--well , you gener ally have to get a new manager”

(5235).

Reeser reported from his research that “Managers who were interviewed stated

that a common complaint in the project organizations was the frus tration of
-

• trying to des]. with the multi tud e of interface relationships between the

project aid functional groups with no systematic avenue s of communication, A

central theme running through the comments made by the project engineers was

th. frustration because of the lack of any guidelines on how to inte rac t with

engineers from functional departments who theoretically were supposed to

support the project effort hut who were . alleged to be trying to direc t it

(17,46~.—465) ,

In another study conducted at the Aeronautical Systems Division in 1973
by V. S. Teukamoto concerning communi cations between program offices aid the

Deputy for Engineer ing, the following was reported , 

- 
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~~ all the topics resp onded to , the problem of communication

between the program offices aid the Deputy for Engineeri ng

appeared to have attracted the greatest response. Most

comments were highly critical of the lack of communication on the

technical matters between these two groups. The alternative

comment welcomed the shorter communication link that a matrix

organization provides to the collocated engineer. This related

to the fact that the collocated engineering forc e, being

organizationally established within the program office, reduces

communication to the inter versus intra offices level of corn-

munication , The comments critical of the lack of communi cation

between the program offices aid the Deput y for Engineeri ig were

subai tted by both functional aid collocated engineers . The

comments appeared to be critical of the lack of communication

at both the engineering level as well as the managerial level,

The general feeling existed that information aid experience

gained by the coflocated engineer is valuable aid probably very

meaningful in its application to other programs (corporate

memory) . However , it was noted that for various reasons, dis-

semination of this knowledge was restricted (2t s~eO-48) .

The author mentions that frequent disputes over the best engineering approach

to a given situation between the program aid functional offices gave rise to

a closure of communications , Also cited was the frustration experienced by

engineering personnel when engineering compromises were dictated to resolve

disputes, This area was further investigated under this study in Section III

aid Appendix B to determine if these attit udes still existed at ASD ,
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• 
Li. Performance Appraisals,

Although this is a subset of the authority area , in large measure a

~~-nager ’s “do facto” authori ty degree of influenc e as perceived by sub-

• ordinates is a direc t function of the input he h~s to the latter’s perfor-

mance rati ng, This premise is supported by recent studies by C. Moyer aid

L. Meihart. Moyer investigated thi s area at ASD in 1974 aid , based on

interviews conducted among persc~nnel assigned to the Deputy for Engineering,

reported the followings

The promotion aid performance rating system was found to be

advantageous to collocated military engineers, but not to

collocated civilian engineers (l6sxxvi) .

Further study by Moyer as to the cause aid effects of this situation were

provided in this summary,

Results indicate that 87% of collocated military engineers

perceive they have good promotion opportunities relative to

other work assignments in contrast to only 33% of the col—

located civilian engineers, A primary reason for this result

is that military promotions are decided by an independent

• board aid not the E1~A (Deputy for Engineering) or SPO organi-

zations, The OERe or performance ratings on which military

promotions, in part. are based, are usually signed by a general

officer when a military engineer is collocated to a SPO which

is not usually the case when assigned to the home office,

Civilian collocated engineers, however , have their promotions

decided by the ENA Home Office, The lack of contact by the

ENA supervisor with the day-to-day performance of the civilian

17
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engineers was cited often by those interviewed as the cause for

poor promotion opportunities for collocated. civilian engineers

(16,51-53),

This evaluation occurred in September 1974 prior to the introduction of a

new evaluation system for military engineers . In July 1976, L. Melhart

investigated the role of the performance evaluation shortly after the intro-

duction of this new Officer Evaluation System aid reported the following

based on intervi ews with personnel from ten different project offices at A~3Ds

The ability of a pro ject or functional manager to direct ly influence

the performance rati ngs of project personnel had taken on an added

importance as an influenc e factor because of the new OER system...
respondents indicated that since there were limits (quotas) on

the distribution of “good” OERs within a $PO, the new system

favored project managers • This is becaus e the project managers

are more visible to those senior officers that sit on the OER

rating boards (1Zls63_65) ,

MeThart also provided contradi ctory evidence concerning attitudes possessed by

collocated civilian engineers as to performance appraisal in the followings

It is interesti ng to note that in relation to both project aid

functional managers, all of the significant correlations for

the civilians were positive . Also, no correlations positive

or negative for the indirect performance rating influence method

were exhibited by this group, suggesting that the sensitivit y to

the indirect performance rating influence is limited to milita ry

project personnel (14,70—71).

18 
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These findings coupled with those of Tsukamoto in 1973 show a significant

change in the attit udes of the military personnel between the periods 1973

aM 1976. Prior to 1976 aid the int roduction of the rew QER system ,

military personnel favored by 87% the performance appraisal method s used

at ASD. Subsequently, in 1976 a marked change in attitude was observed aid

- .• the matrix structure became an inferred root cause of the inequities of the

new OER system. During this same period , the civilian personnel also

exhibited an apparent change in atti tud e as reporte d by Meihart . He did not

find significant dissatisfaction expaessed by civilians as did Moyer in 1974

concerning performance appraisal and promotio n opportunity .

These areas were further investigated to a limited extent under this

study in Section III. At this point , however , it has become apparent that

collocation of personnel away from the home functional office is indeed an

important aspect of the matrix organization affecti ng the attitudes aid inter-

actions of all personneL

5, Other Areas i

The problem areas described previously (authority, ambiguity, conflict

generation , communication effectiveness , performance apprai sal aid collocation)

are significant areas of concern to managers operating within a matrix organi.-

zation , Other areas of equal significance have been cited by various

researchers aid in the literature at large, Some of these are listed below,

a. Anxiety by project personnel over loss of employment as projects

near completion (Raeser t7s462),

b, Lack of career development afforded to project specialists

• (Tsuiamoto 21s31),

19 
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c, Low sense of loyalty of project assigned personnel due t per-

ception of a trans ient state (Fiore 6s20) .

• 

- d, Over-specialization of personnel who are collocated (inability

to share in home/office experience aid development).

e, The matrix form of organizations fosters an increase in the

number of management levels (Reeser et al (17,466) aM Middleton (NBa

15s27—28).

f. Results in a complex ma nAgerial structure (Moyer 16,14) .

4 A preamble to this effort is that with the increasing popularity aid

acclaimed suitabilit y of the matrix structure to modern organizations, it is

assumed that the disadvantages of the matri x org&nization are outweighed by

the benefits in terms of efficiency and increased productivity . To what

extent, however , Is the matrix arrangement at ASD meeting the established

precepts of organizational efficiency afforded by going matrix? It is this

question , in the persp ective of prior studies, that Section III of this

report is oriented .
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III • SUMMARY ‘~~~~~ ASD INTERVIEWS

• A. Applica tion of Matrixing at ASD s

Before reporting on the specific investigations relating to ASD, the con-

cept of the ASD matrix is described for reference and continuity .

At ASD the development of advanc ed major aeronautical weapon systems is

the primary responsibility of System Program Offices (SPOs), The SF06 within

- ; ASD may be organised as line elements reporting directly to the Co~~~nder,

ASD, as in the “aggregate ” or vertical project structure discussed in

Section Il • Alternatively, they may be assigned under the purv iew of a

“Deputy”, such as the Deputy for Systems or the Deputy for Aeronautical

Equipment. Here the Deputy is responsible for a number of SPCs aid in turn

reports to the Commander, ASD. In either case, each of the SPOs operates with-

in an overall matrix structure whereby functional ASD staff elements , such as

Engineering, Procurement aid Pro gram Control provide functional support to

each of the SPOs on an app ortioned or share d basis, A partial aid simplified

depiction of the ASD structure is shown in Figure 6. The functional support

is accomplished through the process of “collocation ” aid “dedication ” of

functional personnel. These concepts are defined by ASD Regulation 30-2

• (June 1977) as follows~

“Collocation” - A type of assignment whereby a person , who because

of a functional or supp ortive skill, is placed with a User

Organization (spo) to meet a specific need , Collocated

personnel are physically located. in the user organization and

are responsible through appropriate channels to the user organi-

zational chief • Collocation should be considered when essentially

full-t ime work is required on a continuing basis (22s2) ,

21
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“Dedication” - A type of assignment whereby a person who, because

of a functional skill , is assigned to supp ort a specific program by

• giving that program first  priority for a period of tim.. This mdi-

• vidual is available to support other efforts when not needed on the

assigned program. The assignment may involve remote support from a

ho*e office (functional) location aid is primarily used to meet work
‘ -1

surges or in a situation where an individual is not required full-

time on one prograz (22s2) .

In general, most of the larger program offices, such as the Deputy for the

P.15, A—b , F-16, etc., possess a preponderance of collocated functional

personnel basically for the duration of the program . Similarly, the remaining

Deputies , which have responsibility for a number of saaUer program offices,

are provided collocated resources which are in turn shared or further

matrixed within this deputate to supp ort the various program offices of the

overall deputate . In effect , these latter organizations must work within a

“dual matrix ” frame work,

It may be appropriate here to point out that ASD first initiated the

matrixing concept at AS]) in 1964 when it was decided to allocate the

engineering resources from their functional home on a shared basis with the

program offices, It was not until July 1976 that AS]) expanded this matrixing

to include the functions of procurement/Manufacturing aid the Program Control

functions, This is mentioned to illustrate the fact that as late as 1973,

197&i. and 1976, as previously reported by researchers Moyer , Meihart aid

Tsukaaoto, that the corporate experience of ASD gained over the period since

1964 had not yet successfully resolved all of the problems resulting from the

matrix implementation. On the other hard , AS]) has successfully fielded a host

23
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of improved weapons systems into the U • S • Air Forc e inventory since that time

ad thus it can be credibly argued that the organization is far from inef-

• tective in terms of mission accomplishment.

B. Data Collection s

One of the pr inciple purposes of this study was to investigate current

operations at the AS]) organization, gather àata pertinent to these signifi-

cant problem areas, ad thus enable comparative determinations as to relevancy

of the AS]) operations with those reported in prior studies, Particular

emphasis was desired with respect to the role of the Pro gram Managers

• operat ing within the AS]) matrix structure . To this end , a questionnai re was

• developed based primarily on the major manage rial issues presented in Section

II to ascertain if any correlation existed between the findings of previous

researchers aid the current management operations at ASD .

guestionnaire Description i

The questionnaire was structured to solicit non-attribution responses

from personnel assigned to the ASD organization based on “real-world” ,

present day exper iences • The questions were designed to stimulate comment

concerning the following major areas s

1 • The degre e to which ambiguity in authorit y exists at AS]) as perceived

by Program Managers aid Functions]. Heads,

2. To assess the extent to which a “free flow” of communications is

practiced aid encouraged between functional aid program managers.

3. To evaluate the degree of influence the current performance appraisal

methods has on matrixed personnel.

4. To identify the salient management techniques being used at AS]) as

the basis for day-to-day working arrangements between functional aid project

organizations,
24
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5, To determine the “savings” in resources experienced at AS]) since

inception of the matri x form of organization.

6. To i~1enttf y the signif icant areas of conflict between the functional

aid program organizations •

7. To solici t suggestions for improving the matrix men ui gement implenen-

tation,

A copy of the questionnaire used in the survey is contai ned in Appendix A.

F 

The questionnaire was used in a series of face-to-face aid telep honic inter-

views with members of ASD ‘s Deputy for Aeronautical Equipment Organization,

Deputy for Systems Organization aid also with members ~f the functional aid

• systems groups at Hqs Air Force Systems Command (AFsC), ASD ’s parent command

organization . The study did not lend itself to statistical analysis due to

the small sample size of the population surveyed (ten personnel). However ,

emphasis was gained from interviewing personnel keenly familiar with the AS])

structure, ad those serving in positions at the crossroads of the functional

and program groups .

Although the major impetus to the questionnaire was in obtaining data

concerning the above areas of interest , additional information was obtained

relati ng to other areas of concern to the resp ondents . These topics are

reported in the analysis of responses aid in Section IV.

Appendix B presents the results of the interviews on a question-by-quest ion

basis, and are arranged to indicate the identity of the respondent ’s organi-

zational. affiliation--i,e., whether he belonged to the functional or program

group, Although statistical correlations could not be made, the responses

indicate the extent of agreement/disagreement with the statement, Open-ended

questions were also included which are reported in Section IV.
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IV. FINDINGS AND RECOMMENDATIONS

• This section of the report summar izes the pri ncipal finding s of

• the research effort aid presents recommended techniques to improve

managerial effective ness in a matri x organization . These findings

• are based primarily on responses obtained from AS]) personnel to the

questions listed in App endix A. The reader is referred to Appendix B

for a more detailed commentar y on the specific areas covered in this

section.

A. FINDINGS s

In general the current data obtained from AdD correlated quite well.

with that contained in the liter ature . Differences do exist , however ,

both in degree aid content . The tabl e shown below lists the major

problem areas re ported in the data obtained from AS]) . This information

is compared to data obtained from the literature arid a subjective cor-

relation factor is provided indicati ng those areas of high and low

correlation.

CURRENT MATRI X PROBLEMS CORRELATION PRIOR YEAR’S
REPORTED AT AdD FACTOR LITERATURE FINDING S

1. • Conflict Areas (priority)

- manpower allocation High Skowronek, Reeser,
• et, al,

- personnel loyalty Medium

— tech/contract issues High

- functional response High

— social interaction N/A
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2. Communications ;

- Functional/Program Off High Reeser, Melhart,
• 

- Personality Dependent High Moyer, DUKS, et al

- Management Level Low

I ~ 3. Authority Ambiguity Low Clelaid & King

1, Performance Appraisal High Moyer, Melhart ,

Tsukaaoto, Galbraith

5. Program Priority Low Skowronek, Cianfze.ni,

et .al

6. Resource Savings High Middleton, Cleland

7, Collocation/Corporate Memor y Medium Reeser, Moyer, Fiore

Conflict Areas; There was gener ally high correlation in all areas

reported by AS]) with the literature sources, The exceptions were in the areas

of personnel loyalty aid costs. As mentione d earlier , the perception by some

~~nagers at AS]) that functional co]..locatad personnel exhibit less than desired

loyalty to the program office was reported with some emotion , This is also

mentioned in the literature (Reeser , Moyer) , however , to a luch less degree.

• The functional ~~utger ’ s position is also understandable in this area ; i.e.,

• the corporate interests should take precedence over specific project require-

ments . The reconciliation of these differing perspectives remains a challenge

at ASD in view of the effects it has on the working relationships between the

functional aid program groups. That there was no correlation at AS]) to costs

being a major area of conflict as reported in th. literature is not surprising,

In the industry, much of the support rendered to project activities is based

on specific documented work packages, man hours required aid material

resources , These resources are obsrg. abl. to specifi c cost centers aid it is

2?
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easily seen that differences over support rendered (charged) versus actual

work accomplished (productivity) could be a serious problem in the industrial

matrix organizations. At AS]) this method of accounting has not been

implemented primarily because the costs of personnel resources are borne at

the Hqs USAF level. Additional comments concerning conflict areas are

contained in Appendix B, Pages 52-53.

2. Communications $ The finding that the major communication difficulty

occurs in £3]) at the interface of the program aid functio nal organizations is

well supported by the literature , One exception noted was that communications

appears to improve between the two groups as one rises throu gh the manage*ent

layers , being poorest at the lower working levels . The reasons for this are

perceived to be the impact of the new AS]) regulation whereby the negotiations

for support between the two groups have been fixed to the “senior collocate ” ,

Only when agreements cannot be reached at this level are problems escalated

for resolution . The fact that the AS]) top corporate management has encoura ged

resolution of conflict at the lowest management level has apparently helped

to insure resolution of the majority of the interface problems at no higher

than Deput y level. However , communications between the functional groups

and the “super SPOs” still requires improvement as well as areas across-the-

boari in terms of improving the corporate memory of the functional homes

throug h lessons learned, in the various program offices,
-
, 3. Authorit y Ambiguity, The low correlation between ASD aid the

literature sources in this area is a direct result of the recently implemented

policy at ASD whereby the functional head s have been given formal authority

over the allocation of resources. This authority is balanced in the program

area to some degree by the presence of general officer grade individuals

28
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(see Appendi x B, Pg 39). Secondly, difference s must be elevated to the

coamaxxi section if they cannot be resolved at the Deputy Levels. In the

military environment, this situation genera lly fosters a more cooperative

a tmosphere when problems are escalated from the working levels to succes-

sively higher layers of management, The litera ture sources support a

continui ng industry problem in this area where the environment is more

individually competitive.

~~. Performance Appraisals The findings indicate that £31) personnel

still perceive inequity in the performance appraisal process, The degree to

which the matrix structure is singularl y responsible for this perception is

not clear , However , the perception that “program personnel are favored over

functional personnel (especia lly those collocated)” has not changed signifi-

cantly since reported by Tsukamoto in 1973 (~ee Appendix B, Pga 40-42). The

new OER system has served only to intensify this situa tion . Civilian personnel

are equally concerned over the perceived favoritism rendered the home office

counterparts. Recent changes at AS!) in the ciPilian app riasal process may

• alleviate this situation .

5. Pro gram Priority; Interviews at AS]) reported that the program
‘

1

priority would definitely affect the degree of support rende red by the function -

ml organizations, The respondents also reported that the rank of the Deputy

head also was an important factor. The findings of Cianfrani , however , in his

review of comparable projects being managed at Naval Material Command in a

matrix environment, indicated that program pr iority was not a significant

factor in obtaining adequate support , The differences in the

matrixing is probably the cause of this non-correlation. Mat rixing in the

Navy is much more centralized aid program office staffs are much s.aller

29
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than in the Air Force, Consequently , the need for equitable sharing of

resources is much more pronounced in the Navy aix! differences , even slight

ones, can be noted quickly aid the impact reported for corrective action,

6, Resource Savings, There was general agreement in the research stidy

that “savings” in resources through implementation of the matrix structure

can be expressed only in terms of the long run aid then only as a “cost

* avoidance” factor, Generally, the implementation of the matrix resulted in

initial increases in manpower in order to provid e additional overhead to the

functional organizations to service the matrix . The matrix also has the

impact of increasing manag ement layering aid associated grade increases,

These factors were reported by C. J, )1iddleton (15) in the Harvard Businees

Review aid partially supported by AS]) data, Appendix B contains a historical

analysis of the ASD civilian manpower trends supporting the above conclusions,

7. Collocation/Corporate Memory; This area conti nues to be a significant

issue of concern to both the functional aid program groups. There is sharp

disagreement over the priority that collocation should have with respect to

maintenance of a strong functional corporate memory, Recent initiatives at

AS]) to centralize even further program control resources within each of the

deputates, has met with strong resistance from the program groups. Program

managers are concerned that “dual matrixing” such as is currently practiced

within the Aeronautical Equipsent Deputate will weaken the overall management

effectiveness in the “basket—type” organizations, The functional side sup-

ports centralization pointing towards the “savings” in - man power aix! the

inherent advantages gained through sharing of lessons learned through the

corporate memory. Subordinate personnel perceptions continue to be divided

in both the military aid civilian population as to the equity of the perfor-

30

I., -~----—--— —-—-- j— — • ~—-- ---.-——--—- ———--——. —-—---•- -—~—- - -~~~~ 
— --——--—--• — -- - -~ --— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ -—,~--~ -



F ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~ • -

mance appraisal process under the collocation process . While the military

resists being attached to a functional home aid competing with “program

management” peers Through collocation , the civilians prefer “dedication” to

improve their long-term organizational career development . These findings

closely parallel those previously reported by prior research efforts conducted

during the period 1973, 1974 ad 1976 by Tsukamoto, Moyer aid Meihart .

B, Recoaaexdationa to Im~rove Management Effectiveness ,

Previous sections of this rep ort have identified the major constraints

and coaplexities confronting modern day managers operating the matrix environ-

ment , Based on these find ings, the results of prior stidies aid prove n

management practices aid finally on suggestions received from the personnel

at ASD, several recommendations have been developed to improve a manager’s

effectiveness in the matrix management arena, These are postulated below ;

1~ Encourage Open Communications, Top—level corporate emphasis encourag-

ing a free flow of communi cations will improve organizational efficiency

through early identification of significant conflict areas. Regularly

scheduled forums involving key functional aid program personnel will serve to

foster genuine management concern throughout all levels of the organization,

2, Periodic ?unctional/Frograa Reviews, Frequently scheduled j~~nt

reviews of functional/program issues will surface resource problems aid

interface difficulties for clarific ation and management action , Joint reviews

by lower level functional/program personnel should also be encouraged to

improve planning aid implementation of support agreements .

3. Documented Agreements; Program/functional managers should be

encouraged to formally document and “spell-out” mutual support requirements

aid interf ace arrangements , Time-phased task descriptions, catalogued work
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packages should be coupled to detailed manpower resources necessary to

support the effort , Collocation/dedication issues should be clearly

defined ,

4. Resource Forecasttngj Functional/Program managers should jointly

develop standardized forecasting techniques based on accurate management

information and program activities for near term (90-180 days) and. annual

requirements , Updating of these forecasts should be accomplished on a

regular , structured basis .

5. Conflict Resolutions Confrontation has proved to be the most

effective management method in reconcili ng conflict areas , Managers at all

levels should be encouraged to identify conflict areas as early as possible ,

develop candidate solutions aid engage in open negotiation aid communication

to achieve efficient resolution of the conflict. Withdrawa], smoothing aid

forcing techniques should be considered secondary methods to achieving inter-

organizational cooperation.

6. Education s Increased education of personnel at all levels of the

organization as to the nature aid dynamics of the specific matrix structure

should be practiced. Maximum orientation of new personnel to the organiza-

tional policies aid procedures should be emphasized • Tailored information

briefings aid documentation at subordinate organizational levels (e.g.,

functional homes , program offices) should be developed to reinforce the

concept aid procedures of the specific department. Training of specialized -;

functional personnel should be provided through home office programming of

these individuals into both corporate-unique training course s, as well as

formal job-related education programs.
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7. Management Consultants; Corporate management should consider hiring

of management consultants, expert in the area of organizational behavior aid

development to provide an independent , periodic assessment of the state of

health of the organization, Recommended actions to improve the organizational

effectiveness can then be evaluated from several perspecti ves.
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APPENDIX A

Interview questionnaire

Respondents were asked to choose from the following five categories (STRONGLY

AGREE, AGREE, UNDECIDED, DISAGREE, STRONGLY DISAGREE) for questions 1-8

listed below; questions 9-11 were open-ended questions ,

1. The authori ty and responsibili ty of (Program/Functional) Na’sagera is

clearl y defined ,

— 2. Working agreements between the Function al aid Progr am Offices are well

def ined ,

3, Working agreements between the Functional ad Program Groups require

frequent re-negotiation,

4. Subordinate personnel assigned to the Functional/Program organizations

are satisfied with the pei~ormance appraisal techniques used in the

matrix structure,

5. A “free-flow” of communications e~d sts between the Functional aid Program

Offices,

6. Program “Priority” dictates the degree of support rendered by the

Functional Organization.

7. The matrix structure affords “savings” in man power , material resources

aid costs of operation .

8, The need to coflocate personnel within the Program Organi zation out—

weighs the potential loss of corporate memory to the functiona l

organi zation,
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9. Id.ntify some principal sourc es of conflict bstw.sn th. functional aid

program offices which you have experienced ,

10. Identify some specific management technique. (.4,, letters of agre. a.nt ,

work package descriptions , scheduled reviews, etc.,) being used as the

1*sis for functional/program office worki ng relations.

- 11, Identif y suggestions for improving the effectiveness of managing the

matrix organizational structure ,
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APPENDIX B

Analysis of Questionna ire Responses

SThTEMENT 1 s The authority aid resp onsibility of (Progra m/Functional

managers) is clearly defined . *

Respondents SA £ U D SD

Functional 1. 7 0 1 0

Pro gram 1 9 1 0 0

TOTALS 2 16 1 1 0

It was surprising to note that 89% of the functional managers aid 91%

of the program managers did not experience any significant sense of

ambiguity in their concepts of authori ty and responsibility, The one

exception disagreed only to the extent that responsibilities axe some-

times misint~~preted • This respondent indicated that the program offices

frequently fail to understand that the functional groups are chartered to

• provide “services - not bodies”, In comparing this set of respons.s with

those of prior stidies referenced in Section II , there is a clear non—

cor relation. This conclusion i* based in large measure on the responses

obtained from the interviewees aid also on discussions held with functional

members of the Kq AFSC staff . It was frequently reported that the recent

• revision of the ASD regulation governing the roles and responsibilities

• of the various groups (functional groups allocate resources; program groups

maintain operational control) has provided a more effective policy aid

organizational fra mework governing the purview of each of the groups,

* Responses here (20) were consolidated from two separate original state-
ments on authorit y aid responsibility, respeotiveiy.
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STATRNENT 2s Working agreements between the Functional aid Program

offices are well defined .

Respondents LA £ U 1) Si)

Functional 0 3 0 1 0

Pro grams 0 4 0 2 0

TOTALS 0 7 0 3 0

Actuall y this statement was used as a lead-in to Statement 3 which deals with

the frequency that these agreements required renegotiation, Statements 2

and 3 in turn relate indirectl y to Statement 5 concern ing communications

within the matrix aid also with Statement 9, identifying areas of conflict,

Howeve r , before discussin g these inter—relationshi ps , the results shown

above indicate that the majorit y of personnel in both groups agreed that

working agreements (whether formal or informal) were well understood. Those

who disagreed emphasized their experience with the Pr ogram Control organiza-

tion . Based on this find ing as well as severa l others yet to be discussed ,

it is felt that the Pro gram Control group, being the newest to be matrixed at

ASD has a way to go in establishing satis factor y rapp ort with those program

offices interviewed • The functional manager disagreement emerged from the

engineeri ng group, The statement here was that only 40% of the worki ng

arrangements were clearly defined aid the remainder required continuous

coordination between the functional aid program groups . 
* 

- :

LT~TEMENT 3i Worki ng agreements between the functional aid program groups

require frequent rene gotiation .

Respondents SA ~
Functional 1 2 0 1 0

Programs 0 5 0 1 0

39

_________ 
— ~~~~~ ~-

___________



~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
-
~~~~~~ -~~~~~~~~~~~~~~~~~~~~~ -~~~~

;-
~~~~ 

--
- -

TOTALS 1 7 0 2 0

Here, an apparent contradiction emerges with respect to Statement 2.

If worki ng agreements are clearly defined., why is therm a need for frequent

renegotiation of these agreements? The responses tend to support the con-

tentlon that the matrix structure require. constant updating, clarifying,

tailoring/modification aid interpretation of previously established working

- 
agreements. To put it succinctly, the matri x is dynamic. A need often cited

was that of continually “re-inforcing” the sense of the working agreements.

Program/functional differences as to the- level of support required were fre-

quently renegotiated especia lly in the engineeri ng area . These results

indicate that effective aid open communications is vital to maintaining a

healthy climate in the matrix organization. The “deliberate conflict” gener-

ated by the matrix can only be successfully managed if communication channels

are available aid effectively used ,

LTA1~IIEXT 4s Subordi nate personnel assigned to the (Functional/Program)

organizations are satisfi ed with the performance appraisal

techniques used in the matrix str ucture ,

Respondents LA A U U SD

Functional 0 2 1 1 0

Programs 0 2 1. 1 2

TOTALS 0 4 2 2 2

This question elicited a great deal of response from the sample group surveyed ,

As the data show., there is a range of responses which preclides acceptance

of a general consensus, even within a single group context. In reviewing

ASD policy it is important to point out that there exists a different rating

chain for the collocated civilian aid military personnel within the matrix,

40
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Civilians are rated initial ly by program office managers with the final

review being made by the “home office” functional head . The military

personnel are rated completely through the program chain except for the

final review authority which is at the Co~~” n’i S.ction (a common baseline

for either functional or program military personnel throughout A~D). Thus,
-

. it can be appreciated that collocated civilians are closer to the “two boss”

syndrome than are most of the military personnel. One finding of this

survey was that a great majority of the civilian personnel would prefer the

“dedicated” functional assignments over “collocated ” ones primarily besause

of the nature in the way the spp~~~ssl process is struct ured • Thi. result

correlated stro ngly to prior studies conducted at ALD by Moyer aid Meihart

over three aid four years ago . That this situation is not peculiar to

military organizati ons is also well supported by Cle].aM and King aid other

management theor ists in industrial and aerospace organization s utilizing the

matrix form, In the case of the military personnel it was found that a strong

negative perceptual set still exists as to the eqid 1~ of rati ngs rendered the

collocated functional personne l versus the “program management” associated

personnel. This find ing was also reported in 1976 in MeThart ’s study taken

at ALD. However , it was tempered by the fact that, as long as there were no

stringent quotas on the number of good versus bad OEBs , 87% of the military

personnel were sati sfied with the apprai sal process then in effect. It now

appears that the new OER system !tself is the ;riaary root cause of the dis-

- 
- 

sati sfaction as opposed to the matr ix form of organization , How.ver, it is

also apparent that the unique ar rangement of the matrix framewo rk lends

itself to promulgating this perception of inequity because , (1) resp ondents

consistently reported difficulty in convincing subordinates that functional , —

collooat.d personnel were getting a “fair shake ” in the rating process ; aid ,
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(2) the civilian preference for “ho*e office” assignments still exists even

after many years of matrixing at the ALD organi zation , It is postulated that
— 

these results are genera lly conceded in the face of the current organizational

structure, rating processes aid interpersona l climate at ASD.

Another finding which was reported from a senior ranld.ng officer within

~
— the ASD structure indicated there was a significant degree of misunderstanding

of the nature of the AS!) apprai sal process . This tMivith*1 was in a very

- - 
- 

good position to evaluate this conclusion , as he had resp onsibilities over

several of the functional aid program groups, His on nclusion was also re-

inforced by a program manager who reported that he wasn’t sure how the process

“really operated ” • Here again , improved communications would serve to

stre ngthen the matrix operations,

STAThMENT 5s A “free-flow” of communications exists between the Functional

aid Program offices.

~~~2g~~~nts LA A U D SD

Functional 0 1 0 3 0

Programs 1 2 0 3 0

TOTALS 1 3 0 6 0

The responses to this statement generated even more comments than that of the

performance appraisal issue, It was interesti ng that the respondents either
agreed or disagreed, with none lying in between, It is perhap s in this area

that the individual operating in the matri x structu re plays a most significant

role , One of the respondents indicate d that the flow of communications was

largely a function of the individual personali ties involved , Others indicated
that a reasonably good flow of communications existed between the middle

managers (senior collocates/funotiona ] homes) but admitted to a shortcoming

at the lower working levels where misunderstandings were frequent ,
— 
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Newness ad employees was aention.d several times as contributing to the

reduced communication effectiveness, This correlates to Statement 3 where

updating aid isinfox’ce.ent of worid ng agreements was required to insure

mutual understanding between the different groups. The larger “super

SPCS” were reported to be un-co unicative by the functional managers.

They felt this situation existed because of the large numbers of collocated

personnel assigned to these long-term programs. Being nearly totally self-

sufficient , these programs did not require continuous feedback aid consulta-

tion with th. functional homes. Unfortunately, some functional managers felt

that this negated one of the advantages the matrix was designed to provide,
I

that of disseminating lessons learned to the general £81) coamunity through

the hose offices, One respondent reported the existence of “intermittent

gape” in the communications lines, stati ng that communications would be

good at one point or phase of a program and would be non-existent as a new

phase was entered , The Aeronautical Equipment organization strongly felt

that communications was weak in the interaction with the Pro gram Control

functional group. Here there existed the “dual Matrix” problem which perhaps

accentuated the importance of the communications channels, The reason for

poorer communications in this instance was that the Program Control resources

were spread too thin over the Deputate and that frequently personnel were

simply unavailable when needed by the program groups . This finding was

further confirmed under the separate investigation of the allocation of

resources at £81) (Statement 7).

LTATb~MENT ós Prog ram priority dictates the degree of support rendered by

the functional organizations.
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SA A U D SD

Functional 0 1 1 2 0

Programs 2 2 0 2 0

TOT ALS 2 3 1 4 0

This issue was raised with the sample ~roupa to determi ne if there was

• any significant correlation to an investigation conducted by J, Cianfrani

in 1976 with the Naval Material Command’s matrix project offices, In

Cianfre.ni’s analysis of ten major project offices in both the Sea Systems

C~~~~~ i aid the Air Systems Command, he conclixied that most project managers

believed that “the project charter aid system priority will not influence

functional personnel” (2s21). Cianfrani recommended that the program

manager allocate much of his energy aid that of the project staff to for-

malizing in writing specific tasks the functional organizations would per-

form complete with task descriptions, due dates, levels of support aid

collocati on periods. He believed the effectiveness of the program man~ger

in obtaining satisfactory agreements with these functional heads was tide-

pendent of the project priority aid directly a function of the project

~&nager ’s persuasive expertise , referent powers aid personal abilities (2s23),

Althou gh the findings at ASD 
~~~~~~~~ 

supported Cianfrani ‘s findings,

there were some significant differences . The exceptions to the consensus were

- 
- noted by higher ~anageaent individuals where the respondents indicated that

large, nationally prominent programs such as the P-16 aircraft, B-i Bomber ,

etc • would without question maintain whatever level of support was required

to insure successful completion of the program . At the middle aid lower

£81) management levels the opposite consensus was reported . These personnel,

while agreeing that formalized priority had somewhat little weight , believed

i14 
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that the phase of the program (e, g. conceptual, validation , production)

dictated to a large degree the extent of support rendered by the func-

tional groups, They also believed that “surge” resources would readily

be made available during source selection activities , critical design
reviews , etc • when the smaller programs required increased levels of

support , There was not uniform agreemen t on this point , however , as the
— 

- 
- personnel from the Aeronautical Equipment Deputate stated quite clearly

that the level of support affoz~ied the maj ority of the smaller programs

within this organization was less than desired and was reduced as a result

of matxixing at ASD. Anothe r significant finding was that the rank of the

head of the “user” organization greatly affected the degree of support ren-
dered by the functional groups. Most of the “super SPOS” aid other depu-

ties at A~D are headed by General o fficer level personn el, while the

functional groups are headed by Colonels, It was genera lly conceded that
the prest ige aid referent power associated with the organizations having

General Officer heads resulted in higher levels of support from the function-
al organizations than other “user” activities, Th~~e was also the expected

report that the “stusaky wheel gets the greases ” , This comment was provided

by a functional manager aid reinforced comments reported by several program
.anagers who emphasized the continual competit ive environment that exists
among the groups in the allocation of the limited resources,

STAThMENT 7: The matrix structure atforis “savings” in manpower, material
resources and costs of opera tion ,

Respondents SA 
~

Functional o 1 1 2 0

Progr ams o 0 2 4 0

TOTALS 0 1 3 6 0
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The maj ority of the personnel responding indicated that they either did n’t

know at their level within the structure, could not observe the savi ngs , or

did not accept the premise besed on shortages currently being exper ienced .

The one individual agreeing with the premise qualified it by stating that

the savings were not in terms of har d numbers of man hours saved , but more

of a gain in “efficiency” of use of the available resources . Higher level

managers indicated that it was too early to tell if the full matrixing at

ASD would provide significant man power savings . This correlates closely

with a report from the corporate £31) staff presented in November 1976 to

Hq AFSC concerning the implementation of the matrix (11 :10). The briefer

here stated :

The primary goals of matrixing are improved flexibility and improved

overafl productivity. The latter takes time to develop. The t*medi-

ate impact of matrixing may actually be demand for increased man

power to satisfy the new central overhead resp onsibilities of the

functional organizations (11~ 15) .

In ord er to better assess the material advantages to matrixirig, additional

data was gathered from Hq AFSC sources pertaining to the man power trends

over the last several years at £31) • This data is sumr.~arized below (Source a

AFSC Historical Office):

~1
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ASD PERSONNEL RESOtRCES

- 

1974 1975 1976 1977

OFFICERS 1222 13C2 1416 1489

AIRMEN 434 792 1101 921

CIVILIA$S- 4380 4643 4692 4760

TOTALS 6036 6737 7~!09 7170

A further breakdown of the above resources is provided from data

available for two of the functiona l organizatior.s at ASD , the Deputy

for Engineering and the Deputy for Procur eaient . This info rma t ion is

provided below: -

DEPUTY FOR ENGINEERING *

1974 1975 1976 1977

OFFICE RS 292. 298 299 289

AIRMEN 24 24 24 22

CIVILIANS

(11—15) 1019 1021 1023 1024

(7—10 ) 102 114 98 57

- -~ 

- (6 & biw) 274 246 221 231

1395 1381 1342 1312

TOTALS 1710 1703 1665 1623

-

- - * Matrix structure first implemented in 1964
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DEPUTY FOR PROCUREMENT

____ 
1975 197~~ 1977

OFFICERS 20 36 77 159

AIRMEN 1 9 9 10

CIVILIANS

(11—15) 89 154 334 435

(7—10) 11 20 38 70
t

(6&blw) 61 120 195 270

161 294 568 776

TOTALS 182 339 654 945

*Initia tion of Procur ement matrixing function (Jul 76)

The data presented in the various tables indicates several trends. First,

ASD as a corporate structure has begun to level out the total man power

strength over the last two years. Projections for 1978 (not shown) indicate

that a slight reduction (7,066) from the 1977 level will be implemented.

The civilian population in particular has remained basically static for the

past two years and the Deputy for Engineering man power levels has stabilized

recently at the constant level of approximately 1600 personnel.

—

~~ 
Eowever, one particular trend which is noted is that of incr eased levels

of manager strength in the CS 11—15 grades relative to lover grades in the

Deputy for Engineering . This “creep” in management layering is tabulated

in the chart below:
DEP FOR ENGR 1974 1975 1976 1977

% CS 11—15 to
lower civ grades 73 74 76 78

Ratio of CS 11—15
to lower civilian 2.7 1 2.83 3.20 3.55
grades
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Although data is not available for the total ASD structur e it is post—

ualted that this “grade creep” exper ienced in the Deputy for Engineering

is a result of the matrix ing . This observation correlates well with stud ies

performed by C. J. Middleton of the Harvar d Business Review who reports :

A predictable result of using the project (matrix) approach is

the addition of organization structure and management position.

Thus: One aerospace company compared its organization and management

structure as it existed before it began forming the matrix struc—

ture with the structure tha t existed afterward . The number of depart—

ments had increased from 65 to 106 , while total employment remained

practically the same. The number of employees for every supervisor

had dropped from 13.4 to 12.8 It also found it had 11 more vice

presidents and directors, 35 more managers and 56 more second level

supervisors. (15:27—28)

The authoi further points out tha t the sum effect of the matrixing was the

creation of 60 more management positions.
I

Another trend noted in the Deputy for Procurement was that there vms

an initial increase in personnel requirements upon implementation of the

matrix (1976), especially in the upper to lower civilian management. The

ratio average for 1974—1975 between GS—11/15 to lower grades was 1.16. After

matrixing, this ratio increased to an average of 1.35 for 1976—1977. However,

the stabilization of the Engineering organization indicates that matrixism, over

a period of time will reach an equilibrium once the inter-organizational

requirements settle out.
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Statement 8j The need to collocate personnel within the project

organization outweighs the potential lose of

“corporate memory” to the functional organizations

Respondents S.A A U D SD —

- 

- 

Functional 0 1 0 3 0 -

Program 2 4 0 0 0

Totals 2 5 0 3 0 -
-

In general the program office respondents indicated a strong need for

-
. collocation in order to maintain operational control and develop an - 

-

-

effective working rapport with support personnel. Respondents indicated

that the “dedicated ” personnel , when they were not physically a part of

the day-to-day working operation , was an ineffective arrangement which

reduced productivity and communications , The program manager personnel

also indicated that without collocation, the personnel would not be

subject to performance appraisal by the program office and hence the

effective influence of the program manager with these individuals was

reduced.

The data also shows, however , that the functional managers did not
- 

- believe that collocation was to be favored “at the expense”of maintaining an

effective corporate memory. They expressed the opinion that the corporate

memory must be sustained if the matrix is to remain effective over the long

haul . These two diametrical positions remain one of the fundamental areas

of conflict in the matrix structure

~uestione 9, 10 aM Ii were open-ended concerning the areas dealing

with conflict , day-to-day ~~n*gement techniques, and suggestions for

improving the matrix management process at ASD.
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In response to the question concerning typical sources of conflict - 
-

experienced by program and functio~~l managers, the following i. a listing

of th. more frequently mentioned ar eas~
1, Conflict over man power resources (inc].tdes dedicated /collocation

-
- issue.

2. Perception of reduced loyalty of functional personnel to the program

office.

3. Program/functional differences over technical and contractual

approaches .

4. Unsatiafactory personnel quality.

~~
. u~~Uefactory functional resp onse time to program offices ,

6. Reduced social interaction ,

The above areas are presented in order of perceived priority. However ,

although the cOmpetition over man power resources is ranked firs t , the

most emotional issue discussed was that of the loyalty issue , Program

managers expressed deep concern that they could not confide 100% in sub-

- ordinate func tional personnel assigned to the program , especially in the

areas of program costs/bndget, The situation described was that if a given

program were underrunning it. fiscal year dollar allocation -aM would prefer

to spend the money on previously deferr ed program unique areas, there

existed the possibility that the functional support personnel would advise

the home office of this situation and the head of the functional group may
— 

- 
- 

recommend re-programming of this money elsewhere within the overall ASD

structure, Respondent. have indicated that this may have actually occurred

and has had adverse impact on the particular program office ’s interaction

with the functional support group.
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Conversely , the functional manager in this case reported that this situation

was handled prop erly from the corporate viewpoint in that excess dollars

on any program with in ASD should not be re -priori tise within a given

program necessarily but should certainly be reviewed in terms of the

- 
- 

total £51) requirement s.

- ‘  Items 3 and 5 coincide closely with reported results by Skowronek

and others as shown in figure 5 aM Table II ( techni cal and schedule

issues). These areas of conflict can become quite serious —— in one

case the program office actually made it a matter of informal policy

that functional home office coordi nati on would be sought only if ab-

solutely necessary . This practice was reached to avoid and minimize

controversy and delays based on previous experience this office had

with the functional department ,

The issue over personnel quality stemmed principally from program

managers’ experiences with the program control functio n, It was reported

that because of considerable shortages in the overall functional staff ,

the resultant average quality of the individuals assigned to supp ort their

• specific program was less than desired . This in turn caused an increase

in the workload of the program manager and his assistant in maintaining

surveillance and tighter control than normal , in the areas of cost and

schedule , program review pez~uisites , etc . The functional managers indicated

current problems in meeting the manpower support requireme nts necessary

to service the various A~D programs, but that ini tiatives were in proce ss

to correct this imbalance. It was also revealed that a formalized training

program was being developed to increase the expertise of assigned functional

personnel in the their specialty areas . Most of the present problems appeared

to be based on the turbulence created during the initiation of the ma trix
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in the Program Control department , The corporate £51) m&n~gement was aware

of the situat on and steps were in process to reallocate resources

among the various £51) deputates . Members of one deputate advised that

they were being pressured to “cent ra lize” their Prog ram Control resources

currently distributed throughout the deputate on a collocated basis in

ord er to free up personnel resources for reallocation to other £50

deputies . This rearrangement would more closely para llel that of the

Aeronautical Equipment deputate which had a “dual matr ix” arrangement in

the Program Control area , The former group was not in favor of this re-

allocation as they perceived an overall reduction in program effectiveness .

This reaction was supported by comments from the Aeronautical Equipment group

who was experiencing the original difficulty with the program control

support as a result of inadequate resourc e allocation ,

The resp onses to question 10 concerning specific management technique s

currently being utilized at £30 within the matrix were broad and general .

Overall , most program managers uti lized informal verbal agreements with

their respect ive funct ional managers as the baste for dai ly working arrangements,

The £50 regulation was mentioned frequently as the formal document spelling

out the functiona l and program manager roles . In particular, the “senior

colloca te” was held resp onsible for negotiati ng support requirements for

the particular program with the functiona l office, If he could not work out
a satisfactory agreement , the issue would be escalated to whatever level

was necessary to resolve the conflict , Escalation of these differences

rarely exceeded the Deputy level , The use of specific task descriptions ,

work packages, letters of agreement , etc. were the exception among the

various offices interviewed • The f unctional m~~aj.r , however , reported an

increasing level of activity to develop a short term forecasting capability
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-
~~~ (90-180 days) to delineate future supp ort requirements . To this end they

— 
- were developi ng PERT techniques and other ~~nagement information systems

within the functional staff to detail out the workload requirements for

I each program over time so as to be able to better plan and organize their

resources to meet the various program requirements, In one instance

a computerized approach was being developed to reduce the overhead burd en

on the functional staff once this method was debugged and implemented .

- AU organizations reported that the monthly program reviews given by the

program managers and the monthly functional reviews presented by the
- functional heads proved to be a very effective tool in maintaining

- 

- 
visibility as to the level of support and its ad.quacy over the various

I programs • This technique also provided the £30 corporate staff the

necessary information to render top level decisions on resource allocation

when this action was needed ,

The final question (#11) solici ted suggestions from the ASD personnel

on ways to improve the matrix management at £50. These responses have

been incorporated in the discussions presented in Section IV of this report.

I
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