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ABSTRACT
End user computing (EUC) is like dark matter in physics. EUC is enormous in quantity and importance yet
has been largely invisible to corporate IT departments, information systems (IS) researchers, and corporate
management. EUC applications, especially spreadsheet applications, are also “dark” in the sense that
they pose a number of overlooked risks for organizations, including errors, privacy violations, trade secret
extrusions, and compliance violations. On the positive side, EUC applications are also like the dark energy
of physics. They are supporting critical gains in decision making, computing by scientists and engineers,
operational systems, and other important processes in every corner of the firm. It is time to stop ignoring
end user computing in general and spreadsheets in particular. The purpose of this paper is to document to
the extent possible today then importance of end user computing relative to the concerns of corporate IT
departments and IS researchers.
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Professionals Built the Titanic.
Amateurs Built the Ark.

INTRODUCTION
In the 1930s, astrophysicists discovered that
ordinary matter is only about a fifth of the total
matter of the universe (NASA, 2010). The rest
consists of dark matter, which is not simply too

dim to see but actually is radically different from
ordinary matter. In the last years of the 20th
Century, astrophysicists received another shock.
Something else, which physicists labeled dark
energy, is pushing the universe to expand at an
ever-increasing rate. This dark energy is almost
three times as large as ordinary matter and dark
matter combined (NASA, 2010). Traditional
physics, instead of describing the universe,
had only considered about five percent of it.
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The contention of this paper is that end user
computing (EUC) in general and spreadsheets in
particular are the dark matter and dark energy of
corporate information technology. EUC is like
dark matter in the sense that it is enormous in
size and impact yet seems to be invisible to the
central corporate IT group, to general corporate
management, and to information systems (IS)
researchers.
EUC is also “dark” in another sense. We
will see that research has shown that developers
in departments outside the central IT departments develop many incorrect applications
(Panko, 2012b). However, the problem does not
appear to be end user computing tools per se.
We will see that error rates in EUC spreadsheet
development are no higher than error rates when
professional programmers write applications
in third generation languages (3GLs). Rather,
the root problem appears to be poor end user
development practices, especially an almost
total lack of professional-grade testing. We need
to teach new dogs old tricks learned painfully
by programmers in the early years of software
development.
However, nothing can be done about EUC
risks until IS researchers decide to study them,
corporate management assumes responsibility
for identifying and reducing these risks, and
corporate IT departments stop saying, “End
user computing? That’s a business thing,” and,
“Yes, we have a help desk. What’s your point?”
More excitingly, EUC also appears to be
the dark energy of corporate IT. Applications
developed by end users seem to be powering
nearly every knowledge worker and department
in corporations today. These applications go far
beyond downloading and massaging data from
central corporate databases. We will see that
end user-developed-applications are enormous
and complex. In addition, a large fraction of
all knowledge workers and departments seem
to have one or more EUC application that
they characterize as mission-critical. Instead
of focusing so heavily on traditional central
corporate information systems and spin-offs,
IS researchers need to understand how EUC
is energizing the corporation’s myriad departments and employees

REVISING BELIEFS ABOUT
SPREADSHEET APPLICATIONS
In this paper, we focus heavily on spreadsheet
applications because they are arguably the
most studied aspect of end user computing.
Spreadsheets are usually viewed as personal
productivity applications used to download
corporate data, quantify decision analyses,
and do relatively straightforward computation
tasks. In fact, spreadsheets are used in a broad
spectrum of corporate activities. This difference
between stereotypes and realities illustrates the
dark matter nature of spreadsheets and of end
user computing as a whole.

Application Development Tools
Often, practitioners and researchers make a
distinction between programmed applications
developed with 3GLs on the one hand and EUC
applications built with spreadsheets and other
4GLs on the other hand. We argue that this
distinction is counterproductive.
In his early years, the first author wrote
2GL programs using assembly language. When
programmers switched to 3GLs like COBOL or
FORTRAN, they did not stop calling what they
did programming. Certainly, many old diehards
argued that 3GLs were toys that did not let you
reach into individual registers. They also argued
that 3GLs were too domain-specific. However,
3GL productivity gains were enormous, and
rapidly increasing processing speeds made
3GL processing penalties unimportant. Most
importantly, individual 3GLs proved to be
broad-spectrum languages that could create a
wide variety of applications. There were few
application development needs that could not
be met with 3GLs.
Beginning in the 1970s, another generation
of development tools emerged. People inside
and outside of the central IT department began to
develop applications with 4GL tools, including
spreadsheet programs, database applications,
and other 4GL integrated development environments. Again, many 3GL proponents argued
that this was not “programming.” But was that
relevant? The goal is to develop effective ap-
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