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What Is Research?

One of the first problems in discussing research management is the defini-
tion of "research." Much argument has gone into attempts to define and classify
the term. For those who are involved in research, it belong to the emotional-
ly charged word category. Along with such words as "freedom," 'equality,"
"justice," the definition of the term is dependent upon its environment and the
psychological needs of those attempting to define it.

To administrators, research may be defined as obtaining answers to press-
ing problems for which they do not have solutions. They may make little dis-
tinction as to whether the information desired has already been set forth else-
where and only needs to be retrieved or the problem is something for which
there is no existing knowledge. The academician, on the other hand, with little
funds, limited equipment and educationally oriented, may define research as
the quest for new knowledge.

Many names are given to these different types of research. Perhaps the
most liberal definition of research is the discovery of some fact or truth here-
tofore unknown to the researcher. With such a definition, the classifications
of research can then be dependent upon the goals to be achieved through the re-
search program.
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Why Do We Need Research?

To anyone considering the institution of a research program or an evalua-
tion of ongoing programs, the first question to answer is, "Why do we need re-
search?" Too often we are prone to start off with the composition of the research
program without first clearly understanding why we need research in the first
place. What objectives can be obtained through research? Do we want to max-
imize our gain or minimize our loss? Perhaps we want to achieve an objective
which we cannot now accomplish.

If the ultimate purpose of research is to obtain new knowledge, there must
be a pre-existing need or desire for such knowledge. To satisfy this need means
to bring about change. What is the existing or potential crisis that necessitates
the new knowledge that will bring about such change? Is the purpose to satisfy
physical, social, economic or psychological needs of the individual or society ?
Is the need to satisfy the researcher himself or management?

What Are the Different Attitudes Toward Research?

It is necessary to understand the motivations and attitudes of the public, man-
agement, and researchers toward any research program. While the effects
may be similar, management's and researcher's motives may be substantially
different, and both may be considerably different from society's objectives.
For example, in a highway safety program, the researcher's motive, while it
is directed toward public service, serves the individual to advance in his own
career. Management's objective may be directed at placating public criticism
and preventing further restrictive legislation and administrative requirements.
The public attitude may be one of general concern and a desire to have a solu-
tion to the problem as long as it does not inhibit their freedom or costtoo much.

In an industrial situation, management may feel a need for research, know-
ing that without it they will lose their competitive position in the market. Re-
search to them means profit or loss in the future. To the researcher, a proj-
ect may be an outlet for the individual's creative energies, and his efforts are
not so much concerned with making profits for the company but rather with sat-
isfying his own sense of accomplishment. Thus, before one can evaluate a re-
search program or even clearly establish the goals, it is necessary to under-
stand the people and environment in which the research program will operate.
Behind the clearly articulated goals of a research program there are a multi-
tude of unarticulated emotional needs which are its ultimate purpose. A re-
search program that frustrates the needs of the public, the administrator, or
the researcher will be self-defeating.

What Are the Goals of Research?

In a systems approach to research management, the first step is to identify
the goals of the program. Once these goals are established they must be sub-
divided into specific programs and activities. A staff and organization struc-
ture must be created along with funding and planning processes. Coordinating
and communication networks must be developed as well as operating and feed-
back systsms.

As part of setting goals, available resources must be allocated. Manage-
ment must decide how much of the research program will be for the develop-
ment of theoretical research compared with development of new technological
advancements and problem solving. The developmental stage in research is
expensive and often requires tremendous time, money, and manpower to trans-
late an idea into a working process. How much of the research program efforts
should be directed towardthis area? Similarly, how much of the research efforts
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should be directed toward improving existing processes and products ? In de-
veloping the goals of research, consideration must be taken of the balance be-
tween research and available resources. In investing funds for research the
sponsor should evaluate his own expectations as to his desired return on in-
vestment and the time period in which he should see such a return.

The concentration of efforts must also be considered. Should the organiza-
tion concentrate its efforts on a few specialized areas in which there is high
probability of success or for which it has already a technical competence, or
should it devote its efforts to new areas of research?

There are often ancillary goals to research. At universities, research is
generally viewed as a support activity to the instructional program. For the
contracting or sponsoring agency, what are the attitudes toward such secon-
dary goals? The goals of research, as noted previously, not only are different
within an agency, but also may be substantially different between the agency
sponsoring the research and those performing the research. Are these goals
compatible, and if not, what other alternatives are available? How much com-
petition should there be among research agencies, and how much duplication of
effort both within the organization and among like organizations? The research
program, if successful, will precipitate change. What resistance to change
can be anticipated and how can it be overcome?

How Do You Develop a Research Program ?

Once the questions regarding goals have been resolved, the next step is to
interpret them into specific research programs. Some of the questions that
must be resolved in this area are: What effect will management's endorsement
or lack of interest have on the research program? Management's interest is
particularly necessary for theoretical or basic research. Management must
be willing to accept high cost with little immediate payoff. Theoretical research
is out of the mainstream of the organization's activities and frequently the re-
searchers feel isolated from the rest of the operations. In order to keep the
program funded and staffed, management must take a direct interest in the ac-
tivities as they would in other long-range planning activities. Highly qualified
researchers will only stay in an organization that not only tolerates them but
endorses their research. On the other hand, problem-solving research can be
more closely tied to the operating program, since it is principally concerned
with problems on product use or modifications.

In developing a research program it is necessary to determine the balance
between different activities under the overall research program. What pro-
grams should receive what amount of emphasis over what time period? In ex-
isting research programs, once a program has been initiated it tends to con-
tinue under its own momentum, frequently beyond its useful life, to the detri-
ment of other needed research programs. The balance of a research program
is not a one-time activity but a continuing process that should be reviewed pe-
riodically as part of a long-range research program.

In translating research goals into specific programs the time factor must be
considered. It is easy to fall into the trap of believing that a problem can be
overcome if only enough funds and staff are devoted to it. Knowledge is eva-
sive and requires time to mature. Management must recognize this maturing
process in research and should not expect immediate results. Research is
more like agriculture than industry. In industry, greater efforts can be quickly
translated into greater output. In agriculture, it takes time for plants to ma-
ture and this process cannot be substantially accelerated. Unless management
recognizes this about research, there will be continual frustration at the com-
paratively slow rate of development of knowledge. Management may recognize
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the need for research, and operating personnel may supply researchers with
problems to solve, but the principal source of ideas is the researchers. As
one industrial research administrator has said, ''The success of the research
program depends upon two things: first, management must feel a need for re-
search, and second, you must procure good research staff, for without the
creative researcher you can spend millions and still have nothing."

In planning a research program, consideration must be taken of lead time.
The more theoretical or basic the program, the greater the time required {o
bring the research findings to an application stage. Where research programs
affect a substantial segment of the population or environment, lead time maybe
thirty years or more.

How Do You Select and Control Research Projects?

Criteria must be established for the selection of projects and the assess-
ment of the probability of success and expected gains under the constraints of
staff, facilities and funds. The degree of formalization of the research pro-
posal process depends to a large extent on the size of the research program
and whether projects will be done by in-house staff or be let to contractors.
Contracts for research require substantially greater details as to the obliga-
tions, responsibilities and liabilities of the contracting parties.

Probably 50 to 75 percent of the research proposals will emanate from the
research staff. Those responsible for administration of the research program
must determine who will select the projects to be undertaken. Management
usually designates research administrators or research committees to select
the projects. To be creative the researcher must be intensely interested in
the projects that he is working on. At the same time, management will desire
a certain type of research program which may or may not be compatible with
the researcher's interest. Where there is no interest by the researchers, it
may be better to recruit additional staff than force researchers to work on a
project in which they have no interest, or else have the project done by con-
tract research.

Priorities, schedules and backlogs of research projects should be considered.
One of the limitations in the magnitude of the research program is the availa-
bility of staff. The researchers and administrators can generally keep proj-
ect proposals well ahead of staff time available to perform the research. One
advantage of setting up a backlog of research projects is that it helps to shorten
the lead time required from the point of proposing the project to the actual
initiation of research. With a project approved, the researchers may quickly
get into the process of developing a detailed working plan. Advanced scheduling
becomes extremely important in the developmental stage of the project be-
cause of the massive amounts of manpower and materials involved.

How Large Should a Research Project Be?

The optimum size for research projects and the time estimate for project
completion must be considered. There has beenarecenttendencytowardlarge-
scale short-term projects in government research contracts. It is hoped that
the large-scale projects will be able to view a larger portion of the problem
than a series of small projects could, and will more quickly lead to a resolu-
tion of the problem. The task force approach is often used in these projects.
This approach may be feasible where the primary emphasis is on the develop-
mental stage rather than the basic research stage. It may also be useful where
the research is dependent upon gathering masses of data and analyzing them.
However, if the research requires a great deal of creative thought by the re-
searchers, the size of the project is better tailored around the individual re-
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searcher and his required staff support. Large-scale research projectscanbe
broken down into subactivities and tasks and delegated to individual researchers.
The results of the individual research efforts must then be combined and syn-
thesized into a final project summary. In this manner the large- and small-
scale research projects differ very little since each must be broken down to
the researcher-oriented project size.

The real problem with large-scale short-duration research projects is the
utilization of research staff upon the completion of the project. Where projects
are small and researcher-oriented, the discontinuance of any one project does
not affect a large portion of the research program. On the other hand, if the
project requires a substantial portion of the research staff, the discontinuation
of the project may have some severe effects on the staff and the funding of a
continuing research program.

Therefore, management must determine whether it intends to support re-
search on a project-by-project basis or a basic foundation program. Under a
foundation program, the research level would be relatively constant and the re-
search staff could be developed on a career basis. If the research program is
on an individual project basis or is allowed to fluctuate with the availability of
funds, it may cause a basic insecurity in the research staff and make if difficult
to develop a career-oriented group. For this reason it may be better to hold
the research program at the more constant level even at the loss of short-term
opportunities. Perhaps the developmental stage may be allowed to fluctuate
more since it is more dependent upon massive manpower efforts and less on
the individual creativity.

In developing a new research program, management must be willing to sus-
tain the research program for a period of growth in which there is little payoff
or return on investment. Just as many businesses fail during their early stages
because of a lack of working capital, so research programs are susceptible to
failure for lack of continued funding or confidence by management during their
early stages of development where there is little payoff.

Where Should the Responsibility for Research Be Located?

The location of responsibility for the research program will have a substan-
tial effect upon the content of the program. In establishing responsibility for
research, consideration should be made of (1) the universality of the research
problems; (2) agencies interested in the research topics; (3) the location of nec-
essary resources; and (4) the organization that can accomplish the program at
the least total cost. The more important a program is and the more effect it
has on management policies and decisions, the higher in the management hier-
archy it should be located. This is why research that will have long-term ef-
fects upon the future markets and profits of a company should be located close
to top management. Application problems may be located closer to the operat-
ing agencies. This distinction is not exact and research agencies doing appli-
cation-type research often have basic research mixed in. Similarly, organiza-
tions doing theoretical research are often asked to resolve operating problems.
The key is to locate the research program close to the management decision-
making source. If the appropriate level of management does not have an inter-
est in the research program, it will not give it substantial supportor backing.

The location of the necessary resources also will have an effect on the loca-
tion of research responsibility. Many research programs have developedgrad-
ually, often as a result of testing functions which require highly-trained staff
and testing equipment. As research programs grow from their embryonic stage,
competence is built up to perform specific types of research. When research
is formally recognized by management it is a natural tendency to locate it where
there is already existing competency.
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There is a question of whether operating units should perform research ac-
tivities in addition to their normal functions, especially where research tends
to be of the problem-solving type. While this may have the advantage of locat-
ing the research activities close to those needing the results, it has a number
of liabilities. Generally, the type of personalities interested in research are
different from those interested in daily operations and management activities.
When the organization is asked to perform dissimilar types of activities, either
the research or the operational phases may suffer, depending on the immediate
needs or management orientation. Usually it is the research phase that will
suffer, especially if there is a shortage of staff or funds, since the operating
program must be continued. By locating research as a separate program from
the operational activities, the reduction of the research program because of a
limitation of resources is at least clearly defined for management.

The quotation "out of sight, out of mind" also applies to research. Where
there is not a continuous communication process between research and those
making policy decisions, there is a general tendency to discount the value or
importance of research.

What Conditions Are Conducive to Research?

It is necessary to develop an environment conducive to research in order to
develop a competent research staff working to the best of their creative abili-
ties. This may be achieved by sufficient funding and willingness of management
to back the program without pressure for immediate payoff. At the same time,
however, management must see that money will not be wasted and will assist
in achieving the goals of the organization. While the research program maybe
oriented to resolving problems and achieving goals of the organization, it must
recognize that the key to success is the researcher and that the research pro-
gram must be designed to encourage the uniquely creative capacities of the in-
dividual researcher. To do this, management must understand motives of re-
searchers and must understand its own motives. It is necessary to integrate
both toward achieving the best interests of the organization. Management must
recognize that all inter-human relationships are based on a bargain between the
two parties. Both management and the researcher are naturally prone to pro-
ject their own motives and desires upon the total environment and sometimes
fail to understand when the rest of the organization does not react in the same
way as themselves. One of the principal causes of strife between management
and the researcher is a lack of this understanding because of faulty communica-
tion between the two.

How Do You Coordinate a Research Program ?

Coordination is based primarily on communications. The different degrees
of centralization or decentralization of the organization, the location of research
responsibilities, the organization of the research program under function or
product lines, the coordination of the research program between two or more
agencies, the use of in-house and contract research are all dependent on an ef-
fective two-way communication system. Students of management are aware of
the importance of communication networks and the psychological interrelation-
ships between management and the workers and that in modern society cooper-
ation rather than command is the key to achieving the objectives of an organi-
zation. The resolution of such questions as the centralized control of research,
both in-house and contract research, the combination of research and testing
facilities, and the use of research coordinating committees must be viewed not
in terms of formal organizational structure, but in terms of communication
systems and whether they will promote or impede the goals of all agents involved.
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Where once classical organization theory stressed formal one-way chains of
command with elaborate definitions of scopes and functions, today's manage-
ment behaviorists recognize that the real structure of the organization is a
combination of the communications system with the decision-making structure.
Among researchers and research administrators there are sometimes strong
feelings as to the location and coordination of the overall research program.
Some would like to see the program highly decentralized, allowing the research
decisions to be made by all the individual agencies participating in the program.
Other research administrators would have a strongly centralized research pro-
gram in which all in-house and contract research is channeled through one au-
thority. There is often great jealousy and competition between in-house and
contract research. The location of responsibility of the research program
within the formal organization structure may be indicative of the value put on
it by management.

What Are the Values and Limitations of Research Advisory Groups?

Committees are often relied on for advice and coordination of research.
Frequently, a wide diversity of interests andlevels of management are reflected
in such advisory groups. In developing a research program, the uses and lim-
itations of advisory groups should be considered. Advisory groups, like all
committees, have certain functions which they canperform effectively and others
which they should not perform. They are of value for such activities as stim-
ulating interest, eliciting general comments on a subject, providing multiple
channel communications and disseminating information in general. Their pri-
mary activity is communication, not decision-making. If committees are
asked to decide upon a course of action, the decision is often the least objec-
tional to all members rather than the best solution. Committees are not ex-
peditious means for arriving at decisions and they are generally not highly
creative organizations. In research programs, when committees are used as
the primary decision-making bodies, they may become merely a nominative
group which approves the recommendation of either the research administra-
tors or a strong individual or coalition group of the total committee. In devel-
ing a research organization, care should be used to decide what results are
desired from an advisory committee.

Some research management utilizes executive committees, program and
project advisory committees, long-range planning committees, research re-
view committees and liaison committees. An executive committee usually in-
cludes members from middle and top management and generally considersprob-
lems of program size and direction. Because of its broad interests it is usu-
ally not the appropriate group for the establishment of specific projects or proj-
ect priorities. If this group is used for the approval of specific projects, one
of two situations may occur. First, the committee may tend to become too in-
volved in research details and will lose sight of its overall function of deter-
mining the goals and the direction of the program. The designation of projects
and priority schedules as well as the development of project content is better
allocated to program or project committees. Where a research program is
large, both a general program review committee and specific project commit-
tee may be desirable. Where the number of projects is limited, both activities
may be performed by one committee.

Sometimes, because of the size, complexity or geographic location, it is
desirable to set up a liaison committee composed of research administrators
and principal researchers as well as technical experts within the subject field
to keep a current review of the progress of the research projects and assist in
any problems that might arise during the project. Many organizations utilize
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research review committees to periodically review the progress of research
activities. If the committee membership is broad enough, it is a good medium
for communicating research findings to people who might be in a position to put
them into practice. It is also an extremely good sounding board against which
the researchers are required to crystallize and articulate their research prog-
ress and defend their research techniques and data. Such a research review
committee, if it represents all areas within an organization interested in the
research, offers a good two-way communication system between the researcher
and the user.

One of the problems in utilizing committees is the difficulty in locating re-
sponsibility for decisions. For this reason many research organizations, in
addition to using a committee structure, also rely on a separate administra-
tive decision-making structure in which individuals are made responsible for
decisions. The balance between the influence of committees versus individual
administrators on the research program is principally determined on the per-
sonality strengths of the individual involved and the exigency of the situation.
Where time is essential and there are strong, decisive administrators, research
advisory groups will play a secondary role. Where time is not extremely im-
portant or where management does not feel a vital concern about research, re-
search committees will exert a greater amount of influence. Where strong ad-
ministrators are also members of the research committees, they will influence
the committees to arrive at their point of view.

What Are the Values of In-House Compared to Contract Research?

One of the research management problems that has been difficult to resolve
is the balance between in-house and contract research. The allocation of funds
between contract and in-house research is usually determined by management
on the basis of matching the availability of research staff and funds against the
desired program. If the necessary staff and facilities can be generated within
the organization, all research may be performed within the organization. On
the other hand, all research may be contracted out to independent research
agencies. Most frequently, research programs depend on a combination of
both in-house and contract research. If it depends solely on contract research,
management does not have as close control over the researchprojectasitcould
if it were done in-house. However, by utilizing contract research, manage-
ment need only buy that amount of research which it currently desires and thus
can have a highly fluctuating program. One of the problems of using contract
research is that management may have difficulties in finding anyone capable or
interested in performing the desired projects.

Research, like many other management functions, frequently follows a con-
centration pattern in that the programs tend to be heavily concentrated into a
limited number of areas over a given time period. In organizations which can-
not employ a total research staff, the usual procedure is to develop an internal
research organization capable of handling the areas of high concentration and
utilize contract research for special areas for which they do not have compe-
tent staff or adequate facilities. Contract research is sometimes used when a
new broad-based program is undertaken and there is not sufficient time to de-
velop an adequate in-house research staff. If the program continues for a sub-
stantial length of time, the general tendency is to develop proficiency within
the in-house research organization and to transfer the activities from contract
to in-house research.

Because in-house research should be relatively stable, contract research
may be reduced when it becomes necessary or desirable to decrease the re-
search efforts of the organization. Where such a program reduction is neces-
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sary, management must review the programs and assure itself that it is not
defeating its research objectives and continuing a research program in-house
that is no longer reflective of the organization's needs, while discontinuing a
contract research program of vital interest merely because it is more sensi-
tive to budgetary requirements.

What Is the Relationship Between Research and Development ?

Just as in-house and contract research overlap each other, so do research
and development activities. If we define research to mean the evolutionof new
knowledge then development is the translation of the knowledge into practice or
use. Research in this case is directed more at the thought processes, the
creation of new concepts and theories, new processes and inventions. Devel-
opment is the formulation of procedures and technology for putting the new dis-
coveries into use. It is difficult to clearly distinguish research from develop-
ment and to separate research scientists into either exclusively research or
development activities.

Management, while it may desire to set up a distinctionbetweenthe research
processes and the development processes, should not prevent the research
scientist from also participating in the development stages or prevent those in-
volved in development from also undertaking more theoretical orbasic research
projects. In some industrial research programs this fact has been recognized
by permitting and encouraging a certain amount of basic research in the pro-
grams of operational divisions. The research staff that is devoted to theoret-
ical research and more or less segregated from the normal activities of the
organization is asked from time to time to assist or advise in developmental
or operational problems encountered in the field. This interchange between
theoretical activities stimulates the researcher, and productivity generally is
higher than in situations where this interchange is not permitted.

Research activities generally tend to be individually oriented. Development
activities may require a massive amount of funds and staff. Often research
programs do not put enough emphasis on the developmental stage. Even if the
product of the research program is the development of new knowledge not re-
quiring expansive development of hardware, development costs may be high
because it takes substantial resources to provide the educational programs
necessary to change the attitudes and behavior of a large organization. The
staggering costs of development cause many research programs to concentrate
at two extremes: (1) the development of new knowledge without its application,
and (2) the resolution of operating problems. This lack of allocation of suffi-
cient resources for development has caused a gap between technical knowledge
and practice, especially in government research where the outcome of research
is not reflected in future profits as it is in industry.

As society continues to grow and become more complex, the developmental
costs and the lead time necessary for translating knowledge into practice will
increase. The problem of translating research into practice will become even
more difficult, especially in government activities, which generally have a wide
impact on the environment. The tremendous cost of the current space or de-
fense programs is extremely small when compared to the developmental costs
necessary to institute any basic changes in national public programs such as
transportation, education, health or welfare.

Of What Value Are Cooperative Research Programs ?

A number of governmental agencies have utilized the technique of coopera-
tive research programs to pool their limited resources. A cooperative re-
search program permits a program that none of the agencies could afford
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through their own resources. Its limitations are that it usually must rely upon
contract research and there is no single agency responsible for its supervision
or control. Since there may be a number of contributors of funds to the pro-
gram, its management will suffer the same constraints that the use of com-
mittee management does. In considering the use of cooperative research pro-
grams, management should decide upon who should control the program and by
what administrative techniques, how long the program should be continued and
how it will be funded if one of the cooperating agencies discontinues its partici-
pation or wants a special facet of the program expanded.

The problem of ownership is intrinsic in all research programs. Who is to
reap the rewards of new discoveries or ideas—those who made the discovery,
those who promoted the discovery through the developmental stages into use,
those who financed the program, or the general public? More and more where
public funds are used to finance a research program, discovery rights become
public property. The possibility of financial remuneration is not used as an
incentive. In industry, generally as a part of employment contract, research
findings belong to the company rather than to the researcher. This is alsotrue
in academic and governmental research.

How Are Research Projects Initiated?

Management must rely on the researcher as a primary source for project
ideas. Even in research programs which are heavily oriented toward problem-
solving, the researcher rather than the operating engineers and administrators
generally is the principal source for research topics. Research topics sug-
gested by operating or staff agencies tend to be of three types: (1) problems
for which there is already technical knowledge, (2) problems too broad to be
handled within the research program, and (3) problems which are of a trouble-
shooting rather than a research nature. Because of their lack of familiarity
with research, operating personnel are often inarticulate about their research
needs. The researcher, if he is kept in contact with daily operations, may be
in a better position to articulate the problems in terms of research proposals.
In addition, problem-solving research is generally two-sided. First, answers
are needed to specific problems, but if the problem is to be kept from arising
again, not only must this specific problem be resolved, but the basic underly-
ing factors must be understood. Problem-solving projects may ultimately lead
to the development of theoretical research proposals. Research programs
tend to be self-perpetuating, and the resolution of one project often precipi-
tates similar projects to delve into other facets of the problem.

How Should Research Proposals and Projects Be Evaluated?

The contents of research proposals and the administrative procedures for
their evaluation vary among research organizations and the personalities in-
volved. Where there is very good two-way communication between the re-
searchers and research administrators and when there is a feeling of mutual
trust and competency, research proposals may be of a very informal nature.
Where there is not this mutual communication and feeling of competency, pro-
posals are more detailed and the review and evaluation process more formal-
ized. Since the research process is ultimately dependent upon the capability
and efforts of the researcher, no amount of formal review processes and work-
ing plan design will assure satisfactory results where there is not a competent,
creative and dedicated research staff.

Generally, research proposals contain a description of the research, the
scope of the program, the methodology and experiment design, the techniques
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used to validate the findings, the personnel and equipment necessary to achieve
the project, a list of the researchers who will be assigned to the project along
with a biographical sketch and the proportion of time that they will allot to the
project, and a proposed time schedule for completing different activities under
the project. The principal difference between the researchproposal and the
working plan are in the degree of detail. The cost of developing a detailed
working plan both in terms of money and staff time can be very high; therefore,
unless there is some certainty of undertaking the research project, project
proposals are not worth developing into detailed working plans. This is espe-
cially true where there is competitive bidding for research contracts. The
costs of developing a working plan may be financed either by approval by the
sponsoring agency to proceed based upon a proposal or it may be included as
an overhead cost in the research contract.

Sometimes very formal criteria are set up for evaluating research propos-
als, especially contract research. In reality, the reviewer makes a decision
on how well the research proposal conforms with his understanding of the re-
search goals and programs and if the project design is similar to one that he
himself would utilize if requested to perform the research. The other princi-
pal criterion is his evaluation of the capability of the research staff to perform
the proposed project successfully. His knowledge of the research capability
may come from his own experience with them, with others who have knowledge
of their capabilities or from written description of their experience and back-
ground,

One of the problems, especially in contract research, has been that often
the research is not done by the designated principal investigators, but by less
experienced staff under the general supervision of a principal researcher. The
result is that while the program follows the general pattern set forth by the
principal investigator, since the subordinate researchers do not have the same
wealth of background and experience they must first develop their own knowl-
edge in the field before they can proceed with the advanced research that the
project demands. Since the development of the basic background or knowledge
takes both time and money, either the project will not achieve the desired re-
sults, or it will require greater allocations of time and funds. The use of the
technique of having research performed by neophytes under the guidance of a
principal researcher is a good teaching device and may provide a source for
future researchers. However, if it is not clearly defined in research propos-
als, management may not understand that the research project is serving a
dual function of education as well as the advancement of knowledge and the spon-
sors may feel that the research is not providing a fair return on investment.

Since the success or failure of any research project lies with the capability
of the principal researcher, in approving a research proposal management
should assure itself that there will be some provision for keeping the research
project going if the organization loses the principal researcher. If the research
is such that it cannot be immediately continued by other research personnel,
the project should be designed to be in phases that may be completed within
given time units, so that a loss of the researcher will not result in the loss of
the total project. This is more than merely keeping progress reports of the
project. It means a clear definition before the research project is initiated of
the step-by-step procedures that will be taken to complete the project. Aseach
one of these steps is accomplished, the results should be recorded in such a
way that if the project loses the researcher, it will minimize the loss of the
total project, and subsequent researchers taking over the project will know not
only what has already been accomplished but what the next scheduled phases of
the project are.
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Thus, though research proposals may be kept short because of the cost in-
volved in their preparation, management should assure itself that there is a
detailed working plan for each project before the project is actually undertaken.
In addition to assuring that the experiment or theory has been thought through
to its culmination, the use of a detailed working plan will help proportion the
research efforts. Without it there is a tendency to concentrate too much effort
on the beginning phases of a project and not enough at the end because of a lack
of funds or time. Also, by setting projects up into phases it allows the projects
to be modified over a given time period to reflect new information and needs.

Research, like other human endeavors, is sensitive to fads. As the individ-
ual's, the organization's, or society's interests shift, there will be a shift in
the research program. Although there may be manyareas whichneed research
it is only natural to expect that those attuned with the times will receive the
greatest interest and emphasis. In developing an overall research program,
management must keep in mind that fads are generally short-lived. It must
incorporate into the research program not only fads but also the less popular
research needs. Management must also be willing to back research which will
be needed in the future, but for which there is no current popularity.

The larger the project and the longer the period it is to continue, the greater
the effort required in preparation of the proposal, and the greater the effort
necessary to integrate the overall project prior to its inception. Large-scale,
short-time projects sometimes do not allow adequate time to develop the re-
search systems, staff, or maturation of knowledge to assure a fair return for
the funds invested. Therefore, lead time for well thought out large-scale re-
search projects may take a considerable amount of time. This means that not
only must management determine the time that it would like to have the re-
search results, it must also plan for the necessary lead time to develop pro-
posals and working plans, undertake the actual experiment, develop the neces-
sary hardware, staff and procedures and successfully market the idea. Some-
times research is criticized by people who do not realize the amount of time
it takes to bring a research proposal into fruition. From a public relations
standpoint, it might be advisable to integrate into the overall research pro-
gram, short-term projects directed toward current fads and interests.

How Is the Research Program Financed?

Sometimes in the development of a research program little consideration is
given to the effect that the sources of funds will have on the program. An ad-
ministrator who controls the sources of funds for the research program will
directly or indirectly control the overall program. In fact, this is manage-
ment's key technique to controlling the research program. Through the alloca-
tion of resources the program may be altered or diverted through administra-
tive procedures. Any administrator who has authority to endorse or prohibit
the flow of funds into research has control over the program. Sometimes leg-
islators have found that funds which they have appropriatedfor specific purposes
and programs have been re-directed and re-diverted by administrative inter-
pretation. The budgetary authority to expend funds is essentially a negative
power in that it may prevent the use of funds for programs and projects, but
does not have the alternative of authorizing funds for new programs.

The fund structure itself may affect the research program. Where funds
are earmarked for specific purposes, they become relatively insensitive to
changing needs and emphasis. By earmarking funds for research, an advan-
tage is gained in that research is not in competition with other programs which
may be of more immediate interest to operating managers. The earmarking
of funds makes the research program more independent of the rest of the ac-
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tivities of the organization. However, with this independence come a number
of liabilities. One of the liabilities is that, in not being in a competitive posi-
tion with other activities, the research program may not be in proper balance
with the overall functions of the organization. It may be receiving too little as
well as too much support. On the other hand, earmarking funds provides a
basic foundation program upon which to build a continuing research program
which is not sensitive to being raided by other activities.

Because it is difficult to measure the value of research, especially long-
term research, it is difficult to establish the criteria for allocating funds to
research in terms of measures of performance. In most instances, since the
development of a research program is a gradual process over time, the alloca-
tion of research funds is based on previous rates of expenditures plus allow-
ances for new programs. In other instances, the allocation of research funds
is based on percentage figures or other arbitrary bases not directly related to
the research needs. What is needed in a research program is a source of
guaranteed funds to support a minimum program, and in addition, additional
funds for emphasis in current areas of interest. The use of a foundation pro-
gram plus additional funds provides management with the opportunity to cur-
tail additional funds unless the research program is sensitive to its needs,
while at the same time it protects the researchers from having to absolutely
comply with the wishes of management for fear of having the total program
eliminated.

What Are the Necessary Accounting and Cost Control Systems?

In developing the budgetary accounting and cost control system for use in
connection with the research program, management must consider how tightly
project cost controls should be exercised and upon what criteria they should be
established. If costs are not a key factor or if there is an excess of unallocated
research funds, project cost controls tend to be lax, especially for individual
projects, and are more generally in terms of programs or total expenditures
for research. As funds become increasingly scarce, tighter budgetary con-
trols will be utilized. If performance units cannot be established to measure
aproject, thenthe adherence to tight project cost controls is merely the ad-
herence to the arbitrary decision of how funds ought to be allocated.

If project cost controls do not readily lend themselves to actual direction
and control of the research program, they are helpful in measuring the prog-
ress of a project and often indicate a point of no return where a project may be
discontinued. Researchers have a tendency to keep projects on the books so
they may be reactivated should the need arise at some later date without having
to go through the formal procedures of project proposal and approval. Project
cost control statements may indicate this situation and precipitate a manage-
ment review of the project.

In spite of its limitations as a control device, the budgetary process is an
effective planning tool. It is more important for contract research than for in-
house research. In-house research projects are subject to other control de-
vices which are more effective than the use of funds. With contract research,
budgetary reimbursement for research becomes an important device for assur-
ing the completion of the project. Most research projects provide for a monthly
billing procedure for work completed, but set aside an amount which is not to
be paid until the project is completed to the satisfaction of the sponsor. One
of the current budgetary cost problems in research is the high overhead costs
charged to projects. These overhead costs may be as high as 50 or 100 per-
cent of direct costs and there is no easy way that the contractor may ascertain
whether they are valid or not.
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How Can We Communicate or Retrieve Research Findings?

With the tremendous rate of growth in research in all fields, there is the
continuing problem of communicating research findings, not only within the
organization, but to other agencies involved in similar types of research. This
is particularly true with governmental research. It has been estimated that
rate of knowledge is doubling every ten years. In the United States alone, there
are several million scientific journal articles, books and manuscripts published
every year. Even if he wants to, it is impossible for a researcher to keep
abreast of all the developments in his field. Recent advances in electronic
data processing, storage and retrieval systems are attempting to handle the
massive process of locating ongoing and completed research in specific areas.
However, they have not resolved the problem of sorting through the mass of
literature to extract the important information. This is still left up to the in-
dividual researcher and even if he is provided with sources of information re-
lating to his field of research, this process may be so time-consuming that it
may be cheaper to reproduce the research in its entirety rather than search
out and verify research done elsewhere.

There is, in addition, the problem of assuring the validity of research done
elsewhere. Researchers may be reluctant to accept research not done under
their own supervision. Not only is there a need to develop a storage and re-
trieval system for research information, but as part of this system, there is
a need for sorting out important findings and verifying the results.

In recent years there has been increased use of conferences and symposia
as techniques for communicating research findings to the scientific community.
Face-to-face contacts among researchers allow them to quickly distill the es-
sence of other research programs and verify them through two-way question
and answer systems. It allows the researcher to judge the caliber of the other
researchers and the validity of their results.

If communication of research findings is difficult among similarly oriented
researchers, it is even more difficult between researchers, management and
the community. Research findings may never be utilized because they are not
put into terminology that can be understood by those who can use them. Man-
agement should be concerned that research is translated into a form that can
be utilized by potential users. Within an organization, this may be done by
committee meetings or conferences in which researchers discuss their work
and findings with administrators and potential users.

What Are the Sources and Criteria for the Selection of
Research Staff?

The recruitment of researchers and the criteria for their selection has been
a continual problem for management. Many types of selection techniques have
been proposed but at the present time there is no procedure that will give a
high predictability of success. Psychological and performance tests provide
an indication of a candidate's performance in given limited situations. Educa-
tion and training, while they may provide indications as to the candidate's per-
formance in an academic atmosphere, may not provide a reliable criterion for
determining research capabilities. The candidate's working experience shows
his past field of endeavor but may not show the area in which he has the great-
est potential creativity. The use of competitive examinations and written tests
may not be good measures of the characteristics necessary to be successful
in the research situation. Thus, while all of these factors enter into the selec-
tion of a candidate, none of them are sufficient to predict his potential accom-
plishments.
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Thus, the criteria for selection should be dependent upon the need to elimi-
nate candidates before they have had an opportunity to demonstrate their abil-
ities in the actual research environment. If research candidates are in over-
supply or if the costs are too high to permit the candidate to demonstrate his
capabilities, then sufficiently selective devices must be designed to provide
only the number of candidates which the organization can accommodate. If
costs of facilities do not have to be considered, the ideal situation for the se-
lection of researchers would be to provide an opportunity for all candidates to
demonstrate their capabilities. Their own lack of interest or demonstrated in-
ability would then be the principal criterion for eliminating them from the re-
search program.

Sometimes, however, the criteria for the selection of research staff are not
based on a need to minimize cost or overloading of researchfacilities but rather
on ego images and vested interests of those setting up the criteria. Research
is no different from other professions in that the professionals like to establish
the criteria for recruitment and measures of success according to their own
knowledge, experience, education, and qualifications. By defining their own
qualities as those prerequisite for success researchers or administrators
automatically define themselves as being successful. However, a study of his-
tory will demonstrate it is often one generation's failures that are the succeed-
ing generation's successes. The arts and the sciences are replete with multi-
tudinous examples of how the truly creative person was rejected by his own
society.

Perhaps in research more than in any other field, the individual must be
sensitive to changes in the environment or field of knowledge far in advance of
the general community. Where a researcher is dealing with lead times of a
generation it must be expected that the consensus of the present community will
not be sensitive or favorably disposed toward the researcher's ideas or capa-
bilities. Where the research function is, however, directed toward solving
existing problems or is of a highly applied nature, current criteria for selec-
tion may be more valid in terms of their predictability of success. Often the
research program is limited by the criteria for the selection of staff in that,
if the criteria for staff recruitment are such that they accept those researchers
competent only in applied or problem solving areas, then regardless of man-
agement's desire for a theoretical research program this will not be possible,
because the existing research staff will not be available and the recruitment
of additional staff will not provide the necessary characteristics.

Management should give careful consideration to such questions as:

How much weight should be given to education versus experience in re-
cruiting employees ?

Should the staffing of research departments be handled under the same
classification system as the recruitment for regular operating employees?

Should the criteria for the selection of all researchers be the same, and
if not, what should be the criteria and in what ratio should the different types
of researcher be employed?

Management should look at each criterion carefully to determine first, why
it is needed, and second, what its effect will be upon the development of a qual-
ified research staff and uponthe long-term researchprogram of the organization.

Usually, it is easier to obtain research funds than qualified researchers.

If young professional people are not immediately attracted into the research
area the probability of attracting them at a later point in their career is small.
Because of the lead time necessary for the development of 2 competent profes-
sional research staff as well as lead time necessary for the completion and im-
plementation of research, management should continually evaluate and fore-
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cast needs for research personnel. Because of the scarcity of professional
research staff, the professional researcher should be provided with sufficient
technical and clerical staff so that his time is not allocated to activities that
can be done by sub-professional and technical personnel.

How Do You Provide for Career Progression in Research ?

Along with developinga recruitment system, management should also clearly
define a career progression system for researchers. In some research orga-
nizations, research is looked upon as a dead-end street and if the researcher
is to progress in his profession, he must leave research and go into other
operational functions of the organization. In many organizations, salaries and
career progression are based upon administrative responsibilities. The larger
the number of people or magnitude of program that the individual is responsi-
ble for, the higher in the organizational structure and the larger the salary
received. In recent years, this concept has been undergoing a change, and to-
day there is greater recognition of the distinction between administrative ca-
pacities and technical competence. A highly creative individual who likes to
work in semi-seclusion may be a very valuable asset as a researcher, but may
be a failure as a research administrator. Unless provisions are made whereby
a man can make a lifetime work in research, there comes a point in his career
that if he is to advance further he must leave research activities and assume
administrative responsibilities.

Management and the ability to deal effectively with the human as well as the
physical environment is becoming a highly specialized art requiring profes-
sional training as well as interest and inclination. The difference between a
researcher and a research administrator is not so much the-inability of the re-
searcher to learn management techniques, but rather a difference in interest.
As long as management puts higher rewards on administrative functions than
on the performance of research, the ambitious researchers will strive to be-
come administrators. If adequate satisfactions, recognition and remuneration
are provided within the research framework, then a competent researcher
would not have the inclination to shift out of research into other activities.

Because of this isolation of the research function from the central activities
of the organization, management should consciously make an effort to make the
researcher feel that he is a part of the overall organization and stimulate him
to participate not only in the activities of the organization, but also in profes-
sional activities outside the research organization. In this way the researcher
will identify not only with his internal group, but also with the total profession-
al environment.

Many organizations use some form of performance rating system to evaluate
their employees. These rating systems are used in considerations for salary
increases or promotion based on the belief that a supervisor can effectively
evaluate the individual's performance and usefulness to the organization. If the
organization is sufficiently small and two-way communication between all mem-
bers of the staff is possible, the need for a performance rating system would
not exist. However, as an organization grows the communication network in-
creases at a geometric rate and it is impossible for management to know each
staff member individually and be able to evaluate his productivity or usefulness
to the organization. Therefore, rating systems have been developed in order
to provide management some form of evaluation of performance upon which to
base salary increments and career advancement.

The use of effectiveness or performance rating systems for employees is
closely tied to management's philosophy toward salaries. In a shortage econ-
omy of past decades, salaries were heavily relied upon as the primary motivat-
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ing factor for work. In an affluent society the motivational value of money
rapidly decreases. As an individual's expectations for current consumption
are satisfied and as his long-term expectations and provisions for security are
taken care of, the value of money decreases while other motives increase in
importance.

If a researcher's interests are to continue to expand throughout his career,
management must see that he is provided with ample opportunities for stimu-
lation by new ideas and opportunities. Training programs, participation in
professional organizations, and conferences are some of the techniques for
keeping abreast of current ideas and developments. Typically, the operating
staff is less interested in reflective thought processes than are researchers.
Unallocated time should be provided for researchers to delve into new ideas
and to catch up in their own field of specialization.

This article has discussed some of the decisions that management must
make in establishing or evaluating a research program. First, management
must feel a need for research. Second, it must clearly define the research
goals and programs and translate them into time-scheduled plans. Aresearch
organization must be established, funds provided, and a staff recruited. Pro-
cedures must be developed to achieve the maximum benefits of research by
translating research findings into practice. Management must understand the
researcher and his motives and provide a situation in which both management
goals and the individual's goals can be mutually achieved.
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