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Since most of you are concerned with managing research, and since I do
research, I thought I'd talk about what I regard as the most common dif-
ficulty that researchers face, and the one least talked about, failure.

The movies have always portrayed research as a glamorous and thrilling
enterprise, one in which inspiration and happy persistence have wonderful
results, results that bring the researcher fame and glory, all within an
hour or two.

But you don't hear very much about the real human difficulties and dis-
couragement that are such an inevitable part of research. And the result of
this glamorization is that many gifted young people, who might have made
valuable contributions, fail to do so.

You may say that portraying research as only exciting should attract more
people to it, and of course you're right. And as a result, a great many
bright young people want to do research because they've seen countless
movie and tv scientists doing such exciting work.

As a matter of fact, I'm embarrassed to admit that's the way I started out
myself, as a boyish admirer of Boris Karloff and Frankenstein.

The most ambitious of these young people are eager to remake the world, to
make a major contribution that will benefit mankind. But since they start
out unaware of the real difficulties, after a few failures, they feel they
don't fit the image of a researcher. They don't understand that research is
mostly failing & failing again, only occasionally followed by success.

In our success-oriented society, one might say that real research is the
hardest occupation, since it consists mostly of failing.

The book "In Search of Excellence" -- which I'm sure many of you have read
-- shows us that failure occurs frequently; it observes that the wise
research manager will support a lot of far out projects and expect most of
them to fail. It points out that only about one in twenty projects make it

to the marketplace.

I have seen a number of people whom I thought would make good researchers,
but who quickly join projects that have easier, more certain goals,

projects that are very likely to succeed. I think they do so because they
just can't stand the strain of repeated failures, the damage to their self-
esteem that comes from the disparity between their inflated image of what
research should be like and the often harsh reality of actually doing
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research.

I believe that this tendency to quit research, which I see so much of, is a
problem that managers should be more concerned about, because it results in
the loss of much talent.

"In Search of Excellence" repeatedly observes that encouraging people to be
innovative often has really astounding results, that many people you might
not expect to be creative turn out to make really valuable contributions.

I think it is important to have a policy that teaches the research com-
munity about the human difficulties of doing creative work, one that
provides encouragement and support in the face of repeated failure. I
believe that such a policy will produce a great improvement in productivity
in the research area in the same way that the policies of the excellent
companies in "In Search of Excellence" produce innovation, "product
champions”, and a general ferment of creativity & productivity.

The purpose of such a policy is to make sure that people don't feel like
failures just because they're failing a lot.

One way to help take the sting out of failing is to make people aware of

its benefits. For example, in the course of a long but unsuccessful effort
to solve a problem, you generate new ways of attacking the problem and, in
addition, a lot of other useful ideas. These methods and ideas often turn
out to be valuable later on, in other projects.

These ideas leftover from a failure get added to what you might call your
"junkyard of ideas", and this junkyard is important. A mechanic rummages in
a junkyard of leftover bits and pieces for a part to use in the new machine
he's building; in the same way a researcher rummages through his junkyard
of leftover ideas for one that will help him with his current problem.

In this way a researcher's junkyard becomes his most important resource for
solving new problems, and much of it is the result of past failures.

To make some of these ideas less abstract, let me cite some of my own
extensive experience with failing. I've being doing research at IBM for
about thirty-three years. During the first ten years I had a few successes
among many failures. The successes included my part in the Fortran project
and in developing a language for describing the syntax of other languages
(plus a few other less significant ones).

The failures included an earlier programming language (which was well
received by users but which I consider a failure) and an unsuccessful
effort to describe the meaning of programming languages. I also had the
usual quota of failures that precede the solution of any problem.

During my second ten years I worked on a mathematical problem that I
thought had practical, as well as theoretical importance. I worked very
hard during those ten years, and kept proving enough theorems to keep me
thinking I was making progress. But in the end, I had to face the fact that
I wasn't going to get the results I had hoped for, that I just had to quit.
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I acquired a sizeable junkyard of ideas during those ten years, but I had
little to show for my effort beyond a huge stack of notebooks full of
mathematical proofs. IBM's Research Division supported me (with a bit of
understandable reluctance) during those ten years, but that failure was
really painful. I had enjoyed the work very much, but it is hard to
describe the feeling of discouragement, even despair that I felt as I filed
away those notebooks for the last time.

That's the way my most recent thirteen years of research work began. These
have been devoted to finding a completely new way of writing programs, so
that people will find it very much easier to tell computers what they want
them to do. After about eight years of work in this area, I had some suc-
cess in finding such a new way of writing programs, and a new concept of
what a program should be.

The point I want to make about this work, for which I have good expecta-
tions, is that I couldn't have started it without the junkyard of ideas
that came from the earlier ten years of failure.

Over the last five years my friends and I have had a lot of both successes
and failures in our efforts to produce a practical programming system based
on this work. We're not there yet, but we're still making progress.

This last period has been difficult, since we have a feeling of being so
close, and yet so far, from the goal we have sought for so long. The hard-
est part is beginning all over again with the twenty-seventh new approach,
getting the courage and the energy together to run at the barrier once
more, and possibly to fail once more. I should say here that now I think
we're really on the right track, but then of course I've thought so before!

I'm sure that many of you here today have had similar difficulties and
discouragements in your own work.

The point I want to make about my own experience is this: first, it il-
lustrates how painful it can be to realize that you have failed in a long-
term effort, even though you enjoyed doing the work while it lasted, and it
illustrates how difficult the day-to-day trying & failing can be as you get
closer to a long-sought goal. Second, it shows, I think, that we get much
more out of such failures than we are led to believe; that in my case, the
junkyard of ideas from my ten-year failure contributed crucially to my
present work.

In looking back on my own long-term failure, I feel that I was helped to
get over it, and keep doing research, by the recognition I had received for
the earlier Fortran work. And of course there is also the fact that I just
like doing research, trying to find orderly solutions to problems.

But what would happen to someone who has such a failure earlier in his (or
her) research career, someone who has no recognition to support him, who
has been taught that success is everything? How would his manager treat
him? And most importantly, how would he regard himself? Would he keep
trying -- would he be allowed to keep trying, or would he tend to leave
research?
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Given all the psychological hazards of doing research that I've mentioned,
and the loss of good researchers because of these hazards, what can re-
search management do to help? I think there are quite a few things that can
be done.

If we accept the fact that most research projects will fail, but we realize
that each failure contributes to our ultimate successes in many ways, then
we can see that managing research is largely the business of not only
managing failure, but of encouraging it.

Now of course I don't mean by that that you should tell your troops you'l
be glad if they don't succeed. What I'm talking about is the creation of an
atmosphere, a set of values about research work, in which success is
prized, but also one in which failure is recognized as the norm. After all,
it actually is the norm, and yet we act as if it were not.

Therefore, if research management gives researchers the feeling that suc-
cess is the norm, rather than failure, then success will become the norm,
that is to say, research will stop, and product development will begin.
Because people will stop taking chances.

Earlier, I was trying to describe how painful real research can be, how
hard on one's self esteem it is to fail for so long and so often, and how
many people leave research, because it hurts their self esteem too much to
do it.

If you accept that, then it seems that here is the ideal area to use the
lessons that "In Search of Excellence" has taught us. That here, in re-
search, is the place where encouragement, helping people to feel good about
themselves, can have the greatest payoff. The message of the book is: that
the more people you can motivate to try, the more they will find a way to
succeed, and that you will be surprised at how many people do succeed.

So the question becomes: how do we get more people to do research? And that
depends on creating the right environment, one that gives good efforts a

lot of credit, one in which managers let a researcher know they are pleased
to see him persisting in working on an important, hard problem, even though
he may have failed with fourteen different approaches.

I think some research managers feel that they have to be careful about
letting just anybody do research, that if you let anyone who wants to do
it, do so, that then you will have a lot of inept people wasting a lot of
time.

My own feeling is quite the reverse. I think lots of people who could do
very good research don't try because it's too painful to fail. These people
need lots of encouragement, we need to help them be comfortable with fail-
ing. People who can't do good research usually won't want to try, and if
they do, they will soon ask for more down to earth work, after a few
failures.

Of course managing research is much more complicated than the picture I'm
drawing. There are many questions the manager must ask before he supports a
piece of research: is it a good problem? is it relevant? is it suited to
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the style of the researcher? Thus if you're looking for a breakthrough on a
hard, unfamiliar problem, you might want someone more on the creative,
rather than scholarly end of the spectrum. On the other hand, many impor-
tant problems will need a scholarly approach.

But I think one lesson of "In Search of Excellence" is that the motivation
of the researcher should generally take precedence over these other ques-
tions. The main question is: how interested is he in the problem, how much
does he really want to understand it, will he be likely to stay with it
through difficult times? If so, we should let him work on it, even though
we're not convinced he can succeed.

But let me return to the question of how to get more people to try to do
research. What specific things can managers do to create an encouraging,
failure-supporting environment? It seems that the main thing is to bring

failure out of the closet, to make failure-after-a-good-try respectable. We
can help to do this in a number of ways.

First, when we give out an award for success, perhaps we can bring out at
the same time that we're rewarding not only the success, but all the
failures that preceded it, and the contributions they made to the final
success, that in part we're rewarding effort as well as success.

As things stand now, awards give too much the impression that success is
the norm, that the recipient has only had successes.

Another thing we can do is discuss, in research news articles, ongoing, but
not yet successful work, and talk about the courage and persistence needed
in pursuing it, the difficulties people have encountered.

Perhaps we might even give awards for long and creative efforts that fail,
for persistence and the variety of approaches that are tried.

All of these policies will help make failure respectable and give it its
rightful place as the essential partner of success. They will help to give
young people a more realistic image of research and help them to be more
comfortable about their failures. After all, the pain of failure is deter-
mined by your attitude; if you despise it, the pain will be intense, if you
accept it, the pain will be less.

These policies will create an atmosphere in research in which everyone can
share their discouragements as well as their triumphs, in which people feel
closer to one another because each understands that his neighbor suffers
the same trials that he does.

And these policies will help us to give the media a more realistic picture
of research, one that is much more interesting than their cliches, perhaps
even more romantic. After all, research can be wonderfully exciting in
reality, even more than in the movies, when we realize that we can get
great pleasure out of working on something, no matter whether it succeeds
or fails.

So it is very important to prevent success-worship from undermining the
pleasure of just doing research. Therefore we must recognize failure as the
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partner of success.

For myself, when I receive your Achievement Award tonight, I shall secretly
believe that it's as much a recognition of my many failures and my willing-
ness to keep trying, as it is for my few successes.

Thank you.




