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This viewpoint argues that the introduction of most
computer-based system to an organization transforms the
organization and changes the work patterns of the system’s
users in the organization. These changes interact with the
users’ values and beliefs and trigger emotional responses
which are sometimes directed against the software system
and its proponents. A requirements engineer must be
aware of these emotions.
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1. A Bit of History1

Originally, computer-based systems (CBSs), actually just
programs, were introduced merely to automate existing
manual tasks for collecting, processing, or distributing
information. A program was used for speed up, for error
reduction, or for both in existing clerical tasks without
changing the basic processes in which these tasks were
carried out. If the original task produced a report on paper,
the automated version produced the same report, so that
the automated task could be carried out, albeit faster and
with fewer errors, in the original task’s place.

However, as observed by Lehman [2], the introduction
of these CBSs began to affect the processes in which these
automated tasks were embedded. Different and better
processes were enabled by the automated tasks, even to the
point of making the automated original tasks unnecessary,
and even to the point of eliminating some peoples’ jobs!
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1 Section 1 is reprinted with some minor changes from [1] by permission
of the editor-in-chief of the Journal of Information and Software
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New peripheral devices were introduced that allowed
the computer to sense and control more than just data, e.g.,
to help operate production lines and to help fly aircraft.
These devices allowed the introduction of CBSs to change
more and more processes and to fundamentally alter the
way things are done in many real-world, man-made sys-
tems not at all related to computing. For example, origi-
nally, commercial systems evolved in the presence of only
paper and carbon paper. Thus, distributing multiple copies
of a form containing all conceivably required information
about a transaction became the way to distribute all needed
information rapidly and in parallel to all involved in the
transaction. Even so, these data were usually accurate only
to the day or more. With the advent of computing, the pro-
duction of the multiple copies was automated, with the
basic workflow, and in particular the distribution of the
copies, unaltered. Still, the data were usually accurate only
to the day or more.

Later, as new high-resolution screens and networks
became available, it was suddenly observed by creative
software engineers that it was no longer necessary to print
and distribute multiple paper copies of all possible needed
information. Instead, it sufficed to put a network of com-
puters, each with a high-resolution screen, on the desks of
all persons involved in all transactions, and to allow each
to directly access precisely the information he or she
needed for his or her part of the transaction at the time he
or she needed it. These data would be accurate to the
moment. It became totally unnecessary to make any paper
copy of the information. Fully automated enterprise
resource planning (ERP) [3] had become possible.

On one hand, the operation of a transaction has
improved. The information needed for the transaction is
distributed or made available for access instantly to all
involved in the transaction. A person involved in the tran-
saction looks up only the information that he or she needs.
Recall that a traditional form contains all information that
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might conceivably be needed in a transaction. With
immediate electronic access, if it is known that a rarely
needed item is readily accessible, it might be possible to
forgo requesting this item during the filling of the elec-
tronic form, leaving it to be found if and when it is actually
needed. Thus, the transaction is made more efficient.

On the other hand, there are some negative conse-
quences. At the very least, because no paper copies are dis-
tributed, all those involved with the production, purchas-
ing, distribution, and disposal of paper and printed reports
find their responsibilities reduced and their jobs possibly
eliminated altogether.

The organization has been transformed. The introduc-
tion of any CBS has the potential to transform any organi-
zation into which it is introduced. In general, the introduc-
tion of CBSs has become a driver for innovative work
practices and new models of management and organization
[4]. Furthermore, each employee that used to get his or her
information from a particular place on one copy of all pos-
sible needed information now needs to work online on a
computer with a windowing system with a program that
allows querying for the needed information, but probably
in a language derived from predicate calculus. One or
more of these employees could rebel against this job
change because he or she hates computers, hates
mathematics or anything reeking of it, or refuses to learn
any newfangled way to do something that he or she has
done for years in a perfectly good simple way! “If it ain’t
broke, don’t fix it!” says the employee. Clearly, emotional
issues are coming into play in the use of CBSs and the
organizational transformations (OTs) they breed.

Exacerbating these potential emotional problems is the
fact that environments into which the CBSs are introduced
are incredibly complex [5, 6]. Thus, it is next to impossi-
ble to predict the effect that the introduction of a new CBS
will have on the organization and its users.

Let us consider the changing nature of requirements
engineering (RE) for CBSs. Initially, RE needed to con-
sider only the input–output behavior, i.e., the functionality,
of programs. Certainly, nonfunctional issues, especially
performance, were important too. If an automated task
ended up taking too much time, space, or both, the task
would not be effectively automated. As CBSs began to
change the real-world systems in which they were embed-
ded, RE needed to consider the effects of the changes, and
in some cases, to predict and even alter likely effects. As
CBSs began to transform organizations deploying them,
RE needed to consider how the organization should be
transformed, as opposed to just letting the organization be
transformed any which way. RE needed to project
organizational-level requirements onto the requirements
for the CBSs that were to effect these transformations. As
more and more technical issues in computing were solved,

as computing technology became more stable, and as peo-
ple began to be more educated about what computing tech-
nology could and could not do, emotional issues, which
had been overshadowed by technical issues, percolated to
the forefront. Finally, as these now more visible users’
emotions began to affect how well, and even if, the
deployed CBSs would be used in the transformed organi-
zations, RE needed more and more to consider emotional
issues and to project them onto the requirements for the
CBSs triggering the emotional responses.

This viewpoint attempts to describe the roles of emo-
tions and of closely related values and beliefs in determin-
ing acceptance of deployed organization-transforming
CBSs. It defines emotions and gives some examples of
how they can impact the OT process. It reports published
observations of CBS requirements affected by emotional
issues. Finally, it considers whether the observed effects
are just managerial problems.

The assumed domain for the CBSs in this viewpoint is
any CBS for which there is a mandated or de facto RE pro-
cess prior to building, buying, enhancing, or deploying the
CBS. Thus, the domain includes contracted, bespoke
CBSs; configurable, off-the-shelf CBSs; and in-house
CBSs.

2. Emotions, OTs, and their Enabling CBSs

This section lays some background from the literature
about emotions, OTs, and their enabling CBSs.

According to Damásio [7], there are three types of emo-
tions, primary emotions, background emotions, and social
emotions. Primary emotions include joy, sadness, fear,
anger, surprise, and aversion. Background emotions
include the sensations of well being and malaise, calmness
and tension, pain and pleasure, enthusiasm and depression.
Social emotions include shame, jealousy, guilt, and pride.
Emotions are difficult to deal with in many situations, espe-
cially in situations in which one might not even expect
emotions to be a factor, such as the deployment of new
software.

OT and deployment of enabling CBSs, such as ERP sys-
tems, have a variety of impacts on the organization’s
employees. These impacts are often ignored in the
specification of the requirements for the CBSs [5, 8, pp.
41–44]. These impacts include:

g the CBS’s degradation of the employees’ quality of
work life, by reducing job security and by increasing
stress and uncertainty in pursuing task and career
interests [8],

g the CBS’s impact on the informal communication
responsible for friendship, trust, the feeling of belong-
ing, and self respect [9],
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g the power imbalances the CBS will cause [6, 10], and
g the employees’ loss of work and life meaning, which

can lead to depression [8, 11].

It is clear that we are talking implicitly in this viewpoint
about negative emotions, against or confounding the con-
struction or deployment of the CBS at hand. If the emo-
tions of all stakeholders were positive, in favor of con-
struction and deployment of the CBS, then emotional
issues will not need to be considered in the requirements.
In this case, the RE process would proceed as a so-called
normal one, focusing strictly on the standard functional
and nonfunctional requirements of the algorithmics, the
technology, and the economics of the CBS.

3. Examples of Requirements Affected by
Emotions

Perhaps the earliest, albeit implicit, recognition of the role
of emotion in determining requirements for a CBS in the
software engineering research literature was Boehm and
Ross’s 1989 Theory W [12]. Theory W and its follow-on
Win-Win conditions [13] are methods of negotiating
requirements so that each stakeholder for a CBS ends up
winning in the sense that he or she has at least some of his
or her requirements satisfied. The normal alternative has
some stakeholders having none of their requirements
satisfied in order that others have most of their require-
ments satisfied. This alternative is thus termed Win-Lose.
The clearly understood reason for preferring Win-Win to
Win-Lose is that when all stakeholders win, they all buy
into the system, and there is less chance that some will
reject the system as not meeting their requirements. There
is less chance of sabotage by losing stakeholders.

Goguen observed in 1993 that [14] “It is not quite accu-
rate to say that requirements are in the minds of clients; it
would be more accurate to say that they are in the social
system of the client organization. They have to be
invented, not captured or elicited, and that invention has to
be a cooperative venture involving the client, the users,
and the developers. The difficulties are mainly social, polit-
ical, and cultural, and not technical.”2

Ramos, in carrying out case studies for her 1998 Ph.D.
dissertation [16, 17], examined four organizations around
Portugal, in businesses and universities, that were attempt-
ing CBS-enabled OTs. She found several examples of
software features that raised fears in some stakeholders
and of some CBS development processes that were
iiiiiiiiiiiiiii
2 This quotation is from a draft that preceded publication as a chapter in a
book [15]. The quotation did not survive into the book chapter. However,
by e-mailed personal communication, Joseph Goguen assures us that he
still believes in the contents of the quotation and that he does not disown
it.

affected by emotion-driven agendas of some stakeholders:

1. A software system that was supposed to store informa-
tion about mistakes and who was responsible for them
stressed out many potential users to the extent that the
mistake-logging features had finally to be removed.

2. A library system that was to give all users access to
more information so that they could participate more
and could be more autonomous stressed out some
potential users. They really preferred not to have access
to information not specifically related to their own tasks
and not to have more responsibility.

3. An off-the-shelf ERP system was shelved in favor of a
nearly identical home-brewed system, just to give those
who would develop the system a chance to learn and
teach the system more gradually and to become
indispensible.

4. In an university, a computer supported cooperative
work (CSCW) [18] system was introduced to the class-
room to allow the students of a team to work together
and the faculty member to observe the students’ pro-
gress. This CSCW system stressed out students who did
not work well in teams; who did not trust others not to
mess up their own work that was now accessible to oth-
ers; who did not like the idea of instructors observing
their work closely in real time; or who saw files they
were editing being modified at the same time by others.

Krumbholz et al investigated the negative impact on
user acceptance of ERP induced OT that results from a
mismatch between the ERP system’s actual and perceived
functionalities and the users’ requirements, including those
motivated by their values and beliefs [19, 20]. They have
found that users’ emotions arising from their values and
beliefs affect their acceptance of implemented software.

Bergman et al [6, p. 153] “examines [sic] the problem
of stating and managing requirements for large system
development in terms of heterogeneous engineering, focus-
ing especially on issues of power and interest amongs prin-
cipals involved in a project.” They observe that RE is a
political process. They note that there is extensive cover-
age of this view of RE in the Information Technology
literature [10] and in the organizational theory literature
[21]. They observe that more recently, the SE and RE
literature has begun to explore this view as well [12, 13].

Huff [11] observes that the user orientation of educa-
tional and game software is thought to depend on the
gender of the user. In particular, educational and game
software writers follow gender stereotypes. Moreover, data
show that users do indeed seem to have difficulty with
software for the wrong gender when they use the software
in public view, although not when they use the software in
private. Clearly, the user interface of software is a require-
ments issue. Emotional issues, namely a fear of being
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perceived as behaving like a person of the opposite gender,
are coming to play with these user-interface requirements.

Sickenius de Souza, Prates, and Barbosa [22] describe
lessons learned from developing information technology to
be used by volunteer social workers in Brazil. The
developers recognized that volunteers are motivated not
for money or advancement, but for their own satisfaction.
The developers knew that they would have to understand
such emotional factors in designing a new interactive sys-
tem for the volunteers to use to do their work. The
developers decided to use the underlying discourse unveil-
ing method (UDUM), developed originally for clinical
psychological research. UDUM uses open-ended inter-
views to allow people to talk freely. UDUM (p. 174)
“focuses on grasping and analyzing hidden or implicit
fears, desires, motivations, aspirations, conflicts, and other
deep feelings experienced by individuals.”

Boehm and Huang [23] describe a new method for
tracking a project’s adherence to its schedule and budget.
They observe that the traditional earned-value management
process performs well when tracking how closely a project
is meeting its original plan. However, there are difficulties.
(p. 36) “A project can be tremendously successful with
respect to cost-oriented earned value, but an absolute
disaster in terms of actual organizational value earned.
This frequently happens when the product has flaws with
respect to user acceptability, operational cost-effectiveness,
or timely market entry.” Thus, at least one of the possible
budget, schedule, and value wrecking flaws is user accep-
tability. Whether a user likes and accepts a particular CBS
can be as much an emotional issue as a question of avail-
able functionality. For example, like many, one of the
authors of this viewpoint so dislikes the very idea of
Microsoft that he refuses to use MS Windows and MS
Office in any serious way, preferring to continue to use
comfortable, old-fashioned UNIX software running on a
Solaris. He admits that his aversion is not entirely rational.
Indeed, Boehm and Huang cite another example: (p. 36)
“the initiative to implement a new order-entry system to
reduce the time required to process must convince the sales
people that using the new system features will be good for
their careers. For example, if the order-entry system is so
efficiency-optimized, it doesn’t track sales credits [which
prove who sold what], the sales people will fight using it.
The salespeople also must be trained to use the system
effectively.”

Finally, Johann Rost writes about political reasons for
failed software projects [24]. In particular, with several
concrete examples, he describes how emotions towards a
CBS can lead to subversive behavior and how subversive
behavior can sabotage software projects.

4. Are These Just Managerial Issues?

Some who have read our earlier papers accept that there
indeed may be the kind of problems mentioned when
deploying job-changing CBSs. However, they regard them
as managerial problems and not as requirements problems.
In one sense, these readers are right, in that the responses
to these problems often require action by management,
addressing social issues.

However, any problem that can prevent the successful
deployment of a system, whether it be

g incorrect function,
g failure to notice tacit assumptions,
g or anything else

should be identified as early as possible so that dealing
with it can permeate the entire system design and develop-
ment process. Perhaps, a so-called managerial problem
born of emotion can be solved by a simple change in func-
tionality or user interface, e.g., by eliminating a hated
feature entirely. Perhaps, managers and colleagues of the
employees that hate the feature should clarify both the
business strategy supported by the feature and the benefits
of the feature to these employees. Delaying consideration
of any problem drives up the cost of solving the problem
once it is identified [25]. When viewed this way, all such
problems become requirement problems, some of which
may be solved by the software of the CBS. In the end, it
may very well be that the decided-upon solution to an
identified problem may be considered a managerial solu-
tion, e.g., educating users and their managers, providing
incentives for adopting, etc. However, such solutions,
especially that of educating users, may be applied also to
what might appear to be a functional or user-interface
issue. For example, NASA occasionally simply trains users
to follow different steps during control of an unmanned
deep-space vehicle rather than modify the on-board
software as a solution to a detected failure of the software
to meet its original requirements [26].

5. Conclusion

This viewpoint has argued that emotions are just as impor-
tant and valid as factors affecting requirements as are any
other traditional factor including function, performance,
cost, and user interface. For a lengthier discussion of (1)
the effects of emotions on deployment of CBSs, (2) case
studies of deployments affected by emotions, and (3) how
to elicit emotional issues during the standard RE effort,
please see our paper with J.A. Carvalho [1].
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