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One of the most difficult cor-
porate functions to analyze and assess
is research and development. Partly for
this reason, few corporate relationships
are more consistently troubled than
that between R&D and general man-
agement; the latter may have expecta-
tions based on an understanding that
does not exist. Compounding the prob-
lem are the frequent changes in top
management in the typical company.
Each change may create a crisis for the
R&D function, as the new officers
struggle to understand it.

The cost of these recurring
crises is magnified by the failure of
most research efforts to have any value
whatsoever, unless pursued doggedly to
their resolution. The problem is clearly
in communication, and it occurs not
only at the corporate level but also
between general managers and research
managers at the division level.

One reason for the commu-
nication problem is a failure on the
part of general management and
research management to agree on what
the R&D process is. So they lack a set
of mutual premises for jointly analyz-
ing and assessing the activities of the
function. To aid companies in estab-
lishing a consistent vocabulary, the
Industrial Research Institute has
published a pamphlet, “Definitions of
Research.” Here we will use these defi-
nitions, with a few extensions, to dis-
cuss the research process in general
and then to analyze the activities of an
R&D group in a manner we believe to
be helpful in planning the research
function and in communicating with
general management about plans and
performance.

—_— DeeeeTe s e e e e
Structure of the function

The IRI classifies activities
as “‘research,” “development,” or
“technical service’’ on the basis of the
reason for doing the work rather than
on the work content or methodology.
The IRI definitions avoid the popular
terms “‘basic research’” and “applied
research.” To some, the former term

means academic research, and indus-
trial research is not academic; to oth-
ers, it means careful scientific work,
and such work can be an essential part
of development projects as well as
research projects. The definitions avoid
using “‘applied research’” because of its
frequent use to cover the spectrum of
industrial R&D activities.

The IRI definitions permit
subdivisions within the three classifi-
cations, and we at Gulf have found it
useful to divide research into “explora-
tory” and “background”’ types and to
make a distinction within develop-
ment between projects oriented toward
markets new to the company and proj-
ects oriented toward traditional
markets.

— ey

The process model shown in
the Exhibit divides an industrial labo-
ratory’s technical activities into five
categories: background research,
exploratory research, development of
new commercial activities, development
of existing commercial activities, and
technical services. Let us describe the
dynamics of the model:

1 Internal factors (e.g., company
goals and resources) and environmental
factors (e.g., the current state of the
business and the technology) are the
key inputs to setting R&D objectives.

2 Usually objectives can be set
only in general terms, leaving explora-
tory research to identify feasible goals
and the best routes for reaching them.
The function of exploratory research is
to furnish a flow of promising concepts '
for development. |

3  The products and processes
flowing from development projects
form a directly useful output of an
R&D operation. From the viewpoint of
the marketplace, a distinction can be
made between developments feeding
into new and those feeding into exist-
ing commercial activities. The distinc-
tion is important because it is a much
harder task initially to evaluate and
then implement projects that feed into
markets unfamiliar to the company.

4 A second directly useful
output of the R&D function may be
technical services, the immediate,
short-range support of another com-
pany element using knowledge and
methodology already on hand. Some



Harvard Business Review

development programs may exist for
the sole purpose of establishing this
support.

5  Ongoing R&D activities and
the research planning process generate
requirements for knowledge and tech-
niques not available in the organiza-
tion (or perhaps outside). When these
needs are specific to a particular
exploratory research or development
project, they can be filled as a part of
that project. But when they represent a
general uncertainty about a state of
nature or COmmerce, Or represent a
commonly experienced obstacle to
progress in the technologies of interest
to the organization, a need for back-
ground research is evident.

An important difference
between this model and more conven-
tional views of the process is the com-
plex interaction between ““research”
and “development” that we show.
Most models of the process imply a
unidirectional progression of technol-
ogy from clearly identified objectives
to “basic research” to “development.”
These models obscure a variety of
interactions and feedback loops that
must be recognized before the system
can work well.

For example, it is rarely true
that well-defined, quantifiable develop-
ment objectives flow directly from a
knowledge of company goals and the
external environment. A healthy
exploratory research activity is
required to examine general areas of
opportunity and identify ideas worthy
of development. Similarly, an ongoing
background research activity (which
should include laboratory research as
well as paper studies and technology
assessments) is of course essential to
success; but it is useful only if the
exploratory R&D activities give feed-
back to ensure the relevance of the
background work to the organization’s
needs.

—
Analytical method

In his 1964 book, Managing
for Results, Peter Drucker asserted
that efforts to improve the productiv-
ity of any organization must start with
an analysis of its functions and perfor-
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mance. He divided the activity into a
series of “result areas,” each of which
is a significant, identifiable contributor
to profits and each of which can be ana-
lyzed both separately and as a part of
the whole.

In Drucker’s case example,
various product lines, distribution
channels, and markets were the perti-
nent result areas. So a result area is not,
in general, an organizational unit but a
related set of activities having an iden-
tifiable impact on the enterprise.

Our process model can serve
as a guide to the definition of result
areas in the R&D function. The
“result” of a successful development
project must be a commercial product
or process; the “result” of a successful
exploratory research project must be a
new developmental concept; and so on.
But we must go further to define result
areas in the major categories in such a
way that each area includes a group of
activities of continuing interest about
which one can reasonably ask ques-
tions concerning productivity, capabil-
ity, and relevance.

To show what we mean, we
will use as our example the study we
completed on a research division at
Gulf Research & Development Com-
pany. This division has the main
responsibility for research and develop-
ment in support of the company's
chemicals and minerals activities. But
as part of a larger, central R&D organi-
zation, it both provides support to, and
receives support from, other groups.
This fact made it particularly impor-
tant to look beyond our organizational
boundaries to account for essential
interactions between result areas.

In looking at development
activities we found that the most use-
ful subdivision was by product line. For
example, we defined “petrochemical
processes’” as one development result
area. The definition proved useful
because the division had a well-defined
mission to provide process innovations
and improvements to an arm of the
company engaged in petrochemicals
manufacture and sale; and the skills
and facilities required to develop one
petrochemical process have sufficient
commonality with those required for
the next that one could sensibly ask
whether, among other things, we were
properly staffed.

The definition of some
development result areas proved to be

much less straightforward. But it
became clear that the effort spent in
developing a good definition carried its
own reward. For example, the division
was trying to develop synthetic lubri-
cants based on an intermediate already
available in the company. We were thus
forced to address these questions: Does
this project show a long-range com-
pany interest in producing and market-
ing synthetic lubricants or does it
reflect a continuing interest in upgrad-
ing available intermediates to end
products of whatever kind? Do we have
aresult area called “synthetic lubri-
cants” or is this a passing fancy? The
kind of development projects the divi-
sion should try to identify and to staff
for depended on the answers.

We approached the defini-
tion of research result areas differently.
The division had embarked on a series
of exploratory research projects in
catalysis, some aimed at specific pro-
cess targets but many as likely to
produce a new concept for a petroleum
refining or a coal conversion process as
for a petrochemical process. In progress
also was background research on reac-
tion mechanisms that had similarly
broad applicability in several product
areas. Consequently, in defining
research result areas we emphasized
commonality of scientific content
rather than product line.

' We finally arrived at satisfac-
tory definitions for six development
result areas, six exploratory research re-
sult areas, four background research
result areas, and two technical service
result areas. Together they concisely
described the division’s activities.

—— R R T
Result area analysis

Our next step consisted of
answering a series of questions about
each result area. These questions
sought to determine:

Our recent productivity in
the area.

Our current deployment of
staff and money in the area.

The relevance of the result
area to projected corporate
needs.

We could evaluate the pro-
ductivity of development areas in
semiquantitative terms that compared
profits generated by recent innovations
with the total costs of projects in
the result area. The productivity of
research areas we had to describe more
qualitatively; but even a simple listing
of concepts generated (in the case of
exploratory areas) and significant find-
ings recorded (in the case of back-
ground areas) gave us a useful basis for
comparison.

Thus, the probable value of
the recently developed synthetic lubri-
cants could be written down in dollar
terms. But the recent productivity of
exploratory research in a result area
called ““coal and oil shale utilization”
could not be evaluated for another 20
years, and that would be a bit late to
make adjustments! So we simply asked
what new concepts for moving into
profitable oil shale and coal operations
had been generated, and found two that
appeared very promising. That seemed
a good yield for the dollars spent.

We then measured the level
of personnel skills and amount of
money allocated to each result area.
This permitted an assessment of the
emphasis placed on certain areas and
the extent to which management could
step up activities of one result area at
the sacrifice of others, with or without
a change in the division’s personnel
pool.

An important issue that sur-
faced here was the result of the divi-
sion’s history. The division had been
recently reconstituted, mostly from
units having a research rather than a
development focus. We needed to put
more emphasis on the developmental
result areas but found that we could
not do so without adding to our engi-
neering staff.

The question of relevance
we addressed at a much deeper level
than just consistency with corporate
goals. Some corporate profit centers,
we observed, were equipped to reach
their goals via internal growth, while
others were not. The futility of carry-
ing out development projects in the
absence of a close coupling with mar-
keting and production-elements is well
known. So in determining whether proj-
ects in a particular result area were apt
to be relevant, we questioned not only
whether such projects, if successful,
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would fit into an identifiable corporate
strategy but also whether a mechanism
existed outside the R&D group for
delivering the new product or process
to the marketplace.

We also dealt with the ques-
tion of the relevance of research result
areas in the context of the model. We
asked: Can we relate this research to
one or more established areas of devel-
opmental interest in the division or in
other parts of Gulf Research & Devel-
opment Company? Are those responsi-
ble for taking such action likely to act
on the results?

With the answers to these
questions in hand, we completed the
analysis by:

Identifying areas of strength
and weakness.

Selecting areas of
concentration.

Deciding on actions needed
to strengthen our ability to
perform in these areas.

Suggesting cessation of
activities in some weak result
areas and strengthening of
activities in others.

For example, analysis of our
background research efforts on separa-
tions processes revealed that these
researchers had little contact with oth-
ers in the laboratory dealing with
actual separations problems. By estab-
lishing better communications, we
improved the selection of research
problems and heightened the impact of
research results on current exploratory
R&D activities.

Moreover, the analysis
brought to light the fact that work on
in situ recovery methods, which the
division had recently started, was
too limited to allow the assembly of
enough staff to do the job. So we
launched an effort to obtain funding
for more projects.

—
Solid improvement
The exercise in establishing

definitions and the subsequent series
of analyses have demonstrably
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improved the internal operations of our
organization. We have taken actions
like those suggested in the preceding
section, and subsequent performance
analyses indicate that the R&D pro-
gram is more vigorous and more
sharply focused.

Results on the communica-
tions issue, on the other hand, are
mixed. We have used the model in one
form or another, with some impact, in
many R&D planning discussions with
general management. But we have yet
to achieve a consistent understanding
and use of the vocabulary.
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