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Quantifying Soft Factors

he role that soft, human-oriented fac-
tors play in software effectiveness
sometimes gets lost in discussions of
best practices, process models, and
other more complex topics.

Limited Importance of Process
Maturity

One of the articles in this issue, Brad
Clark’s “Quantifying the Effect of Process
Improvement,” has a perhaps
startling message for more
process-oriented readers: a one-
CMM-level improvement by it-
self accounts for only an 11%
increase in productivity.! In
comparing medium-size projects
(100,000 lines of code), the one
with the worst process will re-
quire 1.43 times as much effort
as the one with the best process,
all other things being equal. In
other words, the maximum influence of
process maturity on a project’s productivity
is 1.43.

What Clark doesn’t emphasize is that
for a program of 100,000 lines of code,
several human-oriented factors influence
productivity more than process does. Ac-
cording to the regression studies performed
to calibrate the Cocomo II estimation
model,! analyst experience (AEXP in Co-
como II) exerts an influence of 1.51. Com-
munications factors (SITE, which refers to
colocation of personnel and communica-
tion support such as e-mail and networks)
exert an influence of 1.52. Personnel conti-
nuity (PCON) has an influence of 1.59.
Programmer capability (PCAP) has an in-

Copyright © 2000 Steven C. McConnell. All Rights Reserved.

fluence of 1.77, and the capability of the
requirements analysts (ACAP) has an influ-
ence of 2.00. Language and tool experience
(LTEX) exert the same influence as process
maturity (1.43), and, trailing only slightly,
programmer experience (PEXP) exerts an
influence of 1.40.

The effect of process maturity varies with
project size; it has less influence in small
projects. For a project of 10,000 lines of
code, process maturity affects productivity
less than any of the other factors mentioned.

The seniority-oriented factors alone
(AEXP, LTEX, and PEXP) exert an influence
of 3.02. The seven personnel-oriented fac-
tors (ACAP, AEXP, LTEX, PCAP, PCON,
PEXP, and SITE) collectively exert a stag-
gering influence range of 25.8! This simple
fact accounts for much of the reason that
non-process-oriented organizations such as
Microsoft, Amazon.com, and other entre-
preneurial powerhouses can experience in-
dustry-leading productivity while seemingly
shortchanging process.

Physical Environment

One soft factor that the Cocomo II
analysis doesn’t quantify is the effect of the
office environment. Tom DeMarco and
Timothy Lister sponsored a now-famous
programming competition in which 166
developers competed on the basis of qual-
ity and speed.”? The competitors provided
information on the characteristics of their
physical work environments, and it turned
out that the developers who performed in
the top 25% had bigger, quieter, more pri-
vate offices and fewer interruptions from
people and phone calls than the other
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75%. The differences in physical
space weren’t especially dramatic.
The top 25% of performers had an
average of 78 square feet of dedi-
cated floor space; the bottom 25%
had 46 square feet.

The differences in productivity
were more dramatic. Developers in
the top quartile had productivity 2.6
times better than developers in the
bottom quartile. In Cocomo II terms,
the influence of office environment is
2.6, which is significantly greater
than that of process maturity.

Motivation is usually thought to
be the greatest influence on how well
people perform, and most productiv-
ity studies agree.’

Whatever else its critics might say
about Microsoft, everyone agrees
that it has succeeded in motivating its
developers to an extraordinary de-
gree. Stories of 12-; 14-, even 18-
hour days are common, as are stories
of people who live in their offices for
weeks at a time. I know of one devel-
oper who had a Murphy bed custom-
made to fit his office. Locally, Mi-
crosoft is known as “The Velvet
Sweatshop,” which suggests that, if
anything, the company might be do-
ing too good a job of motivating its
employees.

Microsoft’s approach to achiev-
ing this high level of motivation is
simple. It focuses explicitly on
morale. Each work group has a
morale budget it can use for any-
thing it wants. Some groups buy
movie-theater style popcorn pop-
pers, some go skiing or bowling or
have a cookout, and some make T-
shirts. Some groups rent a whole
movie theater for a private screening
of their favorite movie.

Microsoft also uses nonmonetary
rewards extensively. I spent a year at
Microsoft working on Windows
3.1. During that time, I received
three team T-shirts, a team rugby
shirt, a team beach towel, and a
team mouse pad. I also took part in
a team train ride, a nice dinner on

the local “Dinner Train,” and an-
other dinner at a nice restaurant. If T
had been an employee, I also would
have received a few more shirts, a
Microsoft watch, a plaque for par-
ticipating in the project, and a big
Lucite “Ship-It” award for shipping
the product. This stuff’s total value
is probably only $300 or $400, but
its psychological value is much
greater.

Microsoft doesn’t ignore develop-
ers’ personal lives, either. During the
time I was there, the developer whose
office was next to mine had his 10-
year-old daughter come by every day
after school. She did her homework
quietly in his office while he worked.
No one at the company even raised
an eyebrow.

In addition to providing explicit
support for morale, Microsoft gladly
trades other factors to keep morale
high, sometimes in ways that would
make other companies shudder. I've
seen them trade methodological pu-
rity, programming discipline, control
over the product specification, con-
trol over the schedule, management
visibility—almost anything to bene-
fit morale. Regardless of the other
effects, the motivational efficacy of
this approach speaks for itself.

Staff Seniority

Falling in line with Cocomo’s em-
phasis on staff seniority, many lead-
ing organizations recognize the im-
portance of senior staff. Many years
ago, Microsoft’s director of develop-
ment pointed out to me that he had
identified senior personnel as a crit-
ical success factor. He said that one
of the keys to success of a product
such as Microsoft Excel was to have
at least two senior staff members
continue over from the product’s
previous release.

In a study of runaway projects in
the UK, managers identified “insuf-
ficient senior staff” as a contribut-
ing cause of difficulties in approxi-
mately 40% of the projects that sig-
nificantly overran their schedules or
budgets.*
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