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INTRODUCTION 

Engineers have become the principa’l source 
of management material in the petroleum pro- 
ducing industry with ‘the rapid increase in the 
technical complexity of this industry. The re- 
sponsibility for developing managerial talent in 
engineers actulally is a partnership between cur- 
rent management and the individual engineer. 
Management’s focus in personnel development 
is directed toward improving the efficiency of 
the business through providing for continuity of 
highly competent manalgement. Management’s 
basic tools for attrac:ting, developing, and retain- 
ing competent engineers are an attractive com- 
pensation program and a stimulating work en- 
vironment. While current management does 
much to meet the development needs of individ- 
uall engineers, it i,s not possible to provide all the 
knowledge and experience required of manage- 
ment either through job experience o’r formal 
trainsing. The engineer must supplement this 
naturally acquired knowledge through personal 
effort outside of the fundamentals of his engi- 
neering assignments. This discuss,ion will con- 
centrate on topics primarily related to work en- 
vironmenlt and suggest methods by which the 
effectiveness of this partnership can be improved. 

REQUIREMENTS FOR MANAGEMENT 

While there is a wide range of basic legal 
and moral restrictions on the operation of any 
business, the fundmamental purpose of manage- 
ment is to generate maximum profn from the 
conduclt of the business. A successful manager 
will possess a wide range of desirable individual 
aittributes, but, in the opinion of the author, a 
high level of competence in the following major 
areas is essential: 

(1) Excellent knowledge of the mechanics 
of ‘the business and its environment 

(2) The initiative and desire to improve 
the efficiency of his overall operations 

(3) A high level of judgment or perspec- 

ltive which permits him to concentrate 
on the significant 

(4) The abihty to lead and direct the ef- 
forts of a wide variety of people. 

Each of these major requirements is interrelated 
and each invollves many individual activities 
within itself. The roles of the partners in meet- 
ing each of these requirements vary somewhat; 
but, in general, it is management’s responsibility 
to provide opportunities and it is the individual’s 
responsibility to make the most of them. In con- 
nection with the individual engineer’s responsi- 
bility, perhaps the most important is that he 
make the decision as early as poslsible whether 
he wants to be a manager or an engineering 
specia’list. The distinction drawn here is that 
a manager must be something of a generalist 
while the topflight professional is more a spe- 
cialist, along the lines of a medical doctor or 
lawyer. Success in either requ,ires hard work, 
dedication, and sacrifice on the part of the in- 
dividual. While this discussion is directed spe- 
aifieally toward those who choose the manage- 
ment route, the reader is reminded that there 
are similar attractive opportunities for those pre- 
ferring the engineering alternative. 

DEVELOPMENT OF KNOWLEDGE OF 
BUSINESS AND ENVIRONMENT 

Management’s Responsibility 

As mentioned previously, one major require- 
ment of management is an excellent knowledge 
of the mechanics of the business and its environ- 
ment. So managem’ent must provide its engineer- 
ing employees ample opportunity for learning 
the business. This is accomplished by a continu- 
ing process of new job assignment, evaluation 
of performance, assessment of individual poten- 
tial or ability, training, and subsequent reass.ign- 
ment. In this connection, it must be remembered 
that this program of individual development 
must always be balanced against the operating 
needs of the business at any particular time. It 
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is not possible to give each individual engineer 
the depth and breadth of job experience he will 
need as manager of producing openation~s. There- 
fore, management must develop a good cross 
section of experience and rely on the individual 
to fill in his own experien’ce gaps. 

The first assignment of a newly graduated 
engineer frequently will be one which is closely 
related to field opeiations. The purpose of this 
early assignment is, of course, to provide him 
with a sound background in fundamental pro- 
ducdng operations; however, such assignments 
are not merely training assignments. Rather, 
they are, or should be, working assignments in- 
volving necessary and meaningful work which 
at the same time offer an individual the oppor- 
tunity to greatly broaden his knowledge. While 
subsequent assignments will carry similar chal- 
lenges this first assignment could well be as close 
as he will ever be to actual producing operations. 
Therefore, it is desirable that this assignment 
include as wide a variety of individual opera- 
tions as possible. The trend toward centraliza- 
tion of engineerling o’rganizations has required 
management to take special steps to provide this 
important first opportunity. These steps have 
included formal training courses which partially 
take the place of actual job experience, detached 
fi’eld assignments to accomplish specific jobs, and 
giving the individual the freedom of going to 
the field as necessary to accomplish his work. 
The result on the individual has been a heavier 
responsibility to take maximum advantage of 
each opportunity to learn field operations. 

The engineer’s performance on each new 
assignment is a basic factor in his further ad- 
vancement. In this regard, management must 
have an effective overall system of appraising 
it.he individual. While there are many variations 
lthroughoult the producing industry, these sys- 
tems are usually designed to evaluate accom- 
plishments, assess potential for successfully ac- 
complishing more responstible work, determine 
training needs, and to lay plans for further de- 
velopment. Such a program obviously is essen- 
tial to the individual but is equally essentifal to 
the business. Its development and implementa- 
tion requires participation at all levels of man- 
agement. Immediately higher levels of super- 
vision or management perform the basic assess- 
ments of performance and potential and recom- 
mend additional trainiing or experience. Still 

stigher levels of management rev&v these in 
{the light of overall needs and openings and 
merge the individual programsinto the overall 
plans of the company. Ideally, this process gives 
the individual as much training and experience 
as possib’le and moves him up the ladder of suc- 
cess, whether as a speoialist or ‘generalist, about 
as fast as his capa,bilities permit. And this is 
a good system in aotual practice. If there is a 
serious ,shortcoming, it probably is that the sys- 
tem tends to move people forward before they 
are ready because elf the apparent shortage of 
good management replacements. 

Engineer’s Responsibility 

Before moving into specifics concerning 
the engineer’s responsibility to develop his 
knowledge of the business it is desirable to em- 
phasize that individual job assignments are not 
a series of traimng assignments for management. 
Regardless of native intellect, results are the only 
true measure of an individual’s ability, and he 
can demonstrate his ability only by hard work 
and dedicated effort on each job assignment he 
receives. In short, he must regard each assign- 
ment as a proving ground for advancement 
rather than <as a training ground. Actually, this 
is true even if the assignment is designated as 
training. 

As indicated, management makes a diligent 
effo’rt to provide engineers with a broad base of 
experience concerning the operation of the busi- 
ness. However, this effort is restricted by con- 
stantly changing business conditions and man- 
power availabihty. The inevitable result is that no 
engineer moves into higher level technical or 
general management without some serious gaps 
in his experience level. For example, an engi- 
neer whose experience has largely been in res- 
ervoir engineering may find it very difficult to 
supervise mechanical engineering activities. 
Transition problems of this nature can be mini- 
mized by the engineer’s elotra effort to broaden 
his scope of knowledge throughout his career. 

In this age of specialization, it is quite com- 
mon for any given engineering project to be 
accomplished piecemeal by a number of organi- 
zational units. In the petroleum producing in- 
dustry, a si.ngle engineering project frequently 
requires participation by such groups as reser- 
voir engineers, drilling engineers, mechanical en- 

226 



gineers, lawyers, and 8accour-i tar-its. It is a fairly 
common m+stake for a 5penson in any of these 
groups te accomphsh his part of the projeot with- 
out giving any particullar thought to the parts 
played by the &her groups. Whille his contri- 
bution might be quite valuable of itself, such 
a person fails to recognize that such contribu- 
tions are not uncommon. On the other hand, 
the individual can use this opportunity to get 
a better feel for other phases of the work. He 
should confer wFth the other groups involved 
,at all stages of the project, including before and 
after his own part is concluded. In addition to 
expanding his knowledge as well as that of the 
other groups, he possibly can improve the overall 
design of the project and probably shwrten the 
overall time required to finish it. 

Another example of a frequent experience 
‘gap is that of acquiring knowledge of the en- 
vironment in which the business operates. In 
the larger companies, there generally are staff 
assignments for enginleers which involve analyses 
of the business environment and the potential 
effects on the particular industry or company 
involved. Much of the economic and planning 
work carried on in the more familiar engineer- 
ing work is derived from these analyses. Those 
engineers who do not get an opportunity for 
staff assignments such as these must do consid- 
erable situdy and re;adin,g to keep abreast o’f the 
business environment. For instance, up-to-date 
industry information is readily available in in- 
dustry-related publications. Basic and advanced 
economics can bse studied through formal tramin- 
ing courses as well as outside reading. And the 
trends of specifi,c businesses and business gen- 
erally can be investigated through reading the 
many worthwhile business magazines on the 
market. Many companies publish for internal 
consumption analyses of the business environ- 
ment as it may affect their company. All of 
these make for enj’oyable reading as well as 
adding to the individual’s understanding of his 
job. 

DEVELOPMENT OF INITIATIVE AND 
JUDGMENT 

The attributes of initiatirve and judgment 
are closely related in practice and, for this rea- 
son, will be discussed jointly. While effective 
initiative and judgment are associated with na- 
tive intellect, they are not necessarily a product 

of formal education. Both can be developed to a 
high degree by training and practice. Definitions 
of these characteristics vary considerably depend- 
irrg upon the points to be made; however, the 
following definitions prevaiil for this discussion. 

(1) Imtiative is that characteristic which 
impels a person to analyze all situations 
or conditions encountered for potential 
improvement and to take appropriate 
a&ion to implement such improve- 
ments. 

(2) Judgment is the measure of an indi- 
vidual’s ability to quickly recognize the 
significant aspects of a condition or 
prob,lem in order to devote the major- 
ity of his atteation to those aspects. 

Management’s Responsibility 

The requirements of a manager relating to 
developing the desired initiative and judgment 
are largely a responsib;ility of the individual. 
Current management can assist in a limited way 
by training and job experience? but its principal 
contribution comes through providing an environ- 
ment which stimulates development of these at- 
tributes. This is a very difficult subjec’t to de- 
scribe adequately but it boils down essentially 
to a philosophy pervading the entire organiza- 
tion. This philosophy has to be one which sin- 
cerely encourages curosity and innovative think- 
ing and action. Further, it must be one whidh 
emphasizes the importam and min’imizes trivia. 
The key practitioners of this philosophy are local 
supervisors and managers who must actually 
demonstrate this philoslophy in the daily conduct 
of their activities. Specifically, these leaders 
must require that engineers, as well as other em- 
ployees, practice developing these characteristics 
in completing their assignments. For instance, 
the supervisor generally should refrain from giv- 
ling detailed instructions even when he knows 
(or thinks he knows) exacctly how a job should 
be accomplished. His coaching while the task 
is being performed and his review of results 
should be oriented toward telachling the individ- 
ual to recognize and evaluate only the essential 
factors involved and toward leading him to in- 
vestigate potentially attr’active alterna’tives. But, 
‘in thlis regard, the supervisor or manager must 
be extra careful not to cause overworking of the 
problem .at’hand. Additionlally, he must be dili- 
gent in giving appropriate recognition for accom- 
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plishments, particularly those involving unusual 
initiahive or judgment. 

Engineer’s ResponsiiMlity 

Assuming an adequate intehigence level, 
initilative and judgment are acquired traits of 
the individual. Formal training courses as well 
as published literalture can be quite helpful to 
the individual in formulating techniques. In the 
end, hotwever, the most i,mportant factor to de- 
veloping these traits is the degree to which the 
individual disciplines himself to practice these 
twits in his daily work. 

The example mentioned earlier concerning 
the engineer working on one phase of an en- 
gineering project is also an ideal means to prac- 
tice and demonstrate initiative. Most complex 
engineering projects have ample opportunity to 
get off the track and lose effectiveness. The en- 
gineer wiith a high level of initiative will be alert 
to these possibilities and take prompt remedial 
action whether or not the problem occurs with- 
in his defined area of responsibility. A word of 
caution is needed here to the effect that this 
effort must be in conjunction wimth rather than 
instead of accomplishing his assigned responsi- 
bibties for the project. 

Another apportuniCy for the engineer to 
practice and demonstrate initiative is to be alert 
to developmenlt of new techniques which might 
be applicable to his work. Improved technology 
or techniques are being developed every day in 
various parts of the country to better resolve 
old problems or to handle new conditions for 
which old methods simply won’t work. The alert 
,individual will stay abreast of these develop- 
ments through company or industry literature 
because many will be readily adaptable to opera- 
tions in his area of responsibili~ty. 

Similarly, the best way to develop the de- 
sired characteristics in judgment or perspective 
is to praactice them on every job assignment. A 
large number of variables will be present in 
almost any assignment. A young engineer us- 
ually will have little feel for the individual ef- 
fects elf these variab,les; but, if he takes the time 
to test such effects, he will develop the necessary 
insight quite rapidly. For example, the attrac- 
tiveness of a development prospect might be 
relatively insensitive to rather wide variations 
in well costs in comparison with sensitivity to 

producing rates and reserves. In tis case, the 
effective engineer or manager would concenitrate 
on ddermining the probability. of developing 
adequate reserves and producing rates in deoid- 
ing whether to embark on the venture, leaving 
reduction sin well costs to be a fundion of learn- 
ing if the basic venture is successful. With ex- 
perience in and diligent practice of this tech- 
nique, an engineer can save himself and his 
company much time and money in avoiding in- 
vestigations of trivial matters having little or 
no effect on the course of t.he business. Once 
acquired, this habit will go with the individual 
into management and will be invaluable to him 
in the planning and evaluation aspects of that 
responsibility. 

DEVELOPING LEADERSHIP 

The characteristics of effective leadership 
are also difficult to define because it is a com- 
posite o’f a wide variety of initangible factors. 
For this reason, it is a difficult subject for classi- 
cal teaching methods, although many classroom 
hours are devoted to the subject in both indus- 
try and schools. The desired product of good 
leadership may be described simply as an effi- 
cienlt organization turning out a high volume 
of good work. This, of course, implies an organi- 
zation composed of loyal employees dedicated 
to high standards of performance. The tech- 
nliques which yield this result with one group 
or individaal might be emirely inappropriate for 
another. 

Management’s Responsibility 

Here again, man,agement can provide limited 
direct assistance to the individuial through for- 
mal traindng in various styles and techniques 
of leadership. Beyond this and the establish- 
ment of broad guidelines or philosophies dealing 
with human rellations, the best tools that man- 
#agemenlt has for developing leadership are by 
example on the part of current management and 
by experience. Stated d,ifferently, management 
should demonstrate in the daily conduct of busi- 
ness the type of le’adership desired and provide 
ample opportunity to individuals to develop lead- 
ership abililties in working situations. 

This approach works reasonably well as long 
as the individual stays in a given organizational 
branch or unit. For example, engineers are able 
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to get early experience and develop effective 
leadership abilities through supervisory and 
management positions within the engineering 
orgamzation. But the same techniques are not 
u~niformly applicable whea the engineering man- 
ager moves into general management because 
he is now dlirecting the efforts of a wide variety 
of people. For example, he might be charged 
with the responsibility of directing the efforts 
of unionized personnel, perhaps including nego- 
.tia$ions with the unions. It would be well worth 
the effort for management to develop additional 
t;l-cllidng aid’s to help the individual more quickly 
bridge the gap from techniical to general man- 
agement as it concerns varying type and con- 
tent of organization. 

Engineer’s Responsibility 

If exam@e and experience are the best tools 
for dev.eloping desired leadership traits, the in- 
diviidu’al engmeer must be an especially discern- 
ing and diligent student. The young engineer 
will learn very quickly the basic guidelines gov- 
erning human rela.tions in his company. Addi- 
tlionally, he will be exposed to a wide variety of 
supervisors and managers whose styles or tech- 
niques of leadership also vary widely. Despite 
the best efforts of his company to have nothing 
but good leaders, he will encounter both good 
and poor. However, good leaders are not too 
‘hard to identify, both by individual reaction to 
them and by observation of the results they 
achieve. The engineer whose ambition is to lead 
should be cataloging individual techniques, good 

and bad, for his future guidance. If he has dem- 
onstrated the other requirements of manage- 
ment, he likely will receive the opportunity to 
supervise other engineers within the first few 
years of his career. By that time he should al- 
ready have a fairly well dev’eloped personal style 
of leadership which he feels will be effective for 
him. He will find that his preferred style is not 
uniformly effective with all subordinaltes and he 
will have to incorporate modifications to fist the 
individuals with whom he works. The key point 
is that he must be alert to the results he is get- 
ting, study people, and adapt his leadership tech- 
niques to meet both his needs and theirs. 

SUMMARY 

Rewarding and satisfying career opportuni- 
ties are plentiful for engineers in the petroleum 
producing industry in both professional and 
managerial ranks. This discussion has been con- 
cerned, primarily, with the managerial career 
and ‘has concentrated on the thought that devel- 
opmenft of managerial talents in engineers re- 
sults from a partnership between management 
and the individu’al engineer. While thelre are a 
large number of individual attributes desired of 
a good manager, four qualities-knowledge of 
the business, initiative, judgment, and leader- 
ship - are suggested as essential requirements. 
The results of this partnership will be gratify- 
ing to both management and the individual if 
both work hard to develop these qualities. 
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