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The Ups and Downs
Programmer Stress

trend toward downsizing/

rightsizing has led to trauma
among people in industry. Those
axed must deal with the severe
trauma of losing a job; those who
are left behind must add the work
of the axed to what they were
already doing, leading to a differ-
ent kind of trauma. Although it
is better to be one of those who
remains behind (usually), there is
a traumatic price paid by all.

Some researchers are begin-
ning to measure that price.

And, particularly in the soft-
ware field, the price appears to be
high.

The most important stud-
ies of this topic were con-
ducted in Japan a few years
ago, and were published in
1993. The subject, in these
Japanese studies, was pro-
grammer Stress.
Researchers found that
programmer stress is
both extremely common
and extremely problematic. We
will talk about that stress and the
problems it causes later. But first,
a bit of background.

Japan’s software industry is in
some ways different from that of
the rest of the world. For one,
according to [1], software special-
ists are not held in high esteem in
Japanese society. That manifests

I t is well known that the 1990s

itself in industry with program-
mers who are not encouraged to
take much responsibility, and
who are not paid well. Of course,
those kinds of conditions would
tend to exacerbate any stress
problems that might be prevalent
in the software industry of the
1990s. In other

words, a study of  {fh
programmer stress

oeuBge Kt

in Japan may both mirror and
magnify similar problems else-
where in the world.

Now let’s get to the specifics of
those research findings. There
were two studies: [Fujigaki, 1993]
and [Furuyama, 1993]. The first
study measured the degree of
stress present in various program-
ming tasks, and sought to identify

of

the cause. The second study mea-
sured the impact of stress on the
number of errors introduced into
the software product by the
stressed programmers. Both stud-
ies produced what I think are fas-
cinating results.

In the first study, Fujigaki
found stress present during
almost all software life-cycle
phases. But the stress took differ-
ent forms in different phases.

4 During requirements def-
///’/ inition and design, the
research found the stress in
the form of high anxiety and
depression. The programmers
were struggling, Fujigaki
speculated, to anticipate the
needs of the users, which were
often ambiguously presented
and in constant flux, and to
produce a design to solve the
problem defined by those unclear
and unstable requirements.

During coding, the research
found the stress taking the form
of irritability and falling morale.
The programmers here were
struggling to mold a solution out
of the myriad details that tend to
lie unidentified beneath the high
level of most formal designs.

During testing, the research
found that stress of all categories
ran rampant. The programmers
struggled to tie all the loose ends
of the previous phases into a

COMMUNICATIONS OF THE ACM April 1997/Vol. 40, No. 4 17



working, solid and specific whole,
and inherited all the stresses of
the previous phases.

Stress was measured using
standardized stress measurements
tests, defined for use in other dis-
ciplines. Programming was stud-
ied because the researchers
suspected its practice was a high
source of stress. (For example,
they noted that “Japanese man-
agers deliberately underestimate
software development time,” a
practice that heaps stress on the
backs of those subject to unrealis-
tic expectations—and a practice
not unknown in the rest of the
programming world.) The find-
ings of their studies confirmed
their suspicions.

ut why was there so much

stress in the programming

profession? Here, Fujigaki
was quite clear. The manage-
ment model currently used for
programmers, the author said in
no uncertain terms, was wrong.
The tendency is currently to
manage programmers with tech-
niques derived from the manu-
facturing industry. The researcher
called them “manufacturing-
derived management tech-
niques,” and also identified them
as a “time-management system.”
(I have referred to this tendency
elsewhere as “management by
schedule.”) But that approach
simply won’t work, according to
Fujigaki. “The software process
is not the manufacturing
process. The time-management
system that developed in manu-
facturing should not be applied
to the software process without
modifications,” the researcher
went on. And what does Fuji-
gaki think those modifications

should be? “The software process
is a learning and communication
process,” Fujigaki concludes.
Clearly the researcher’s expecta-
tion is that management’s role is
to facilitate this learning and
communication, although the
study does not say anything
about what form of style man-
agement might take.

So the conclusion of the first
study is that programmers are
highly stressed, and that poorly
chosen management technique is
the problem.

The second study measured the
effects of this stress. Furuyama
and co-authors examined the toll
stress took by studying the
results of the testing activity.
Programmers operating under
stress, the researchers found,
make far more mistakes than they
would under more normal cir-
cumstances.

The findings were quite spe-
cific. Examining collections of
software faults, the researchers
found that 37% of mistakes
would have been avoided “by
appropriate scheduling and plac-
ing no stress on the developers.”
Another 34% of those faults were
attributed by the researchers to
“human nature” rather than to
technical difficulties. Adding
these percentages together, the
researchers conclude “71% of all
faults are the responsibility of the
project manager, the quality
assurance managet, and senior
management” (in the sense these
faults arise from human-factors
considerations).

These numbers are shockingly
high. But there is more to come
in the study. Design, the
researchers say, is particularly
vulnerable to stress-caused errors.
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They found that 42% of all
design faults were directly attrib-
utable to programmer stress.
Why? The study concluded
“deep thinking, such as searching
for solutions in a huge problem
space . . . is required in the
design phase . . . . Deep thinking
is easily effected by stress, which
causes imperfect investigation.”

t is easy, of course, to be sus-

picious of these findings. In

particular, attributing pro-
grammer-caused errors to man-
agement seems like a shift of
responsibility that in many ways
could be counter-productive.
That is, programmers who allow
themselves to believe errors are
management’s fault may simply
lower their efforts, inevitably
leading to even more errors. But
at the same time, regardless of
the specifics of the findings, the
overall discovery these
researchers have made seems
important.

Downsizing and rightsizing, it
is well known, lead to stress
among those who survive the
cuts. Add to that the stress
resulting from an inappropriate
management style, one simply
not suited for knowledge workers
like programmers. The result?
High levels of errors in the
resulting software products.
That is the gist of these Japanese
research findings. I may find it
hard to believe percentage num-
bers like 37 and 42 and 71. But
I have no trouble believing that,
at its essence, this research is
telling us something we need to
hear.

Is there any evidence corrobo-
rating these findings? The
answer is yes. U.S. researcher
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Robert A. Zawacki (Colorado),
has conducted a number of stud-
ies of programmer needs and
characteristics. Beginning in
1979, he (and his colleague Dan
Couger) found some interesting
differences between programmers
and the remainder of society—
programmers had a high need to
achieve, and they had a low need
to socialize with other people.

Zawacki and Couger continued
over the years to update this soci-
ological research. In 1993, for
example, Zawacki found that
those two unique needs remained
for the most part the same. But
he also found something else—
what he called an “alarming
drop” in job satisfaction. Pro-
grammers were considerably less
satisfied with their work in 1993
than they were in 1979.

What did Zawacki see as the
cause? There were several, he
found, but one was a need for
“better management,” a manage-
ment better prepared to deal with
the changing needs of program-
mers in the 1990s. Zawacki sug-
gested these changes in
management style:

1. Find ways to improve motiva-
tion of programmers.

2. Improve feedback between
managers and programmers.

3. Add more people to the indi-
vidual contributor mix with
higher social needs (to match
the more team-oriented, user-
focused approaches of the

1990s).

High stress? Increasing num-
bers of programming errors? Less
job satisfaction? According to
these researchers, those all seem
to be true of the programming

profession in the 1990s. And they
fit together into an intuitively
believable whole.

hat is the solution? All

three of the researchers

who identified these
problems agree. It is time to
change our ways of managing
programmers. And they suggest
some specifics of how that might
be done. This is both an interest-
ing research finding, extremely
relevant to (and dependent on a
study of) practice, and an interest-
ing challenge to future researchers
(to find management techniques
to replace the current flawed
approaches).

There is still much to learn in
this fledgling software world, and
it should not surprise us that we
are still struggling to find better
ways of doing—and managing—
the job. What we see here is that
researchers who employ a socio-
logical approach to the problem
may be helping us see some
things more clearly than our more
purely computing-oriented
research approaches of the past.
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