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Abstract

Information technology (IT) has been established
as a major enabler for business performance.
However, studies of the effects of IT typically involve
the implicit assumption that the effects reported by the
companies studied adequately and accurately describe
IT’s effects. In this paper, we challenge this
perspective by arguing that in many cases the
perceived and actual effects of IT are different.
Although most IT researchers likely recognize the
discrepancy, this topic has not received much
attention. Thus, through a case at a world-leading
logistics company, we provide evidence that perceived
and actual effects of IT can differ. On this basis, we
develop a set of models that describe such
discrepancies and use theories from the psychological
literature to explain why the discrepancies occur. In
this context, we use the term ‘“midlife crisis” as a
metaphor for what happens to decision makers’
perception of IT systems after a period of use.

1. Introduction

The term “midlife crisis” was coined by Elliott
Jaques [1] in the 1965 paper “Death and the Mid-life
Crisis.” The term describes a psychological crisis
somewhere in the middle of life (around 45 to 55 years
old by today’s standards) caused by events that
highlight aspects such as increasing age, mortality, and
lack of accomplishments in life [2]. This crisis can lead
to depression, remorse, and high anxiety levels, as well
as a desire to achieve youthfulness and drastically
change one’s current lifestyle. Although modern
researchers have questioned the generalness, and even
the existence, of this phenomenon, the term is
frequently applied to label the behavior of middle-aged
people facing depression or making radical changes in
their lifestyles [2]. What does this have to do with
information technology (IT)? Not much directly, but as
we argue in this paper, “midlife crisis” is a very
suitable metaphor for what happens to decision
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makers’ perception of IT systems after a period of use
in organizations.

Research interest in the business value of IT has
increased rapidly, not least since the work in 1990s,
promising major gains from the use of IT [3], [4].
Since then, IT has been established as a major enabler
of business performance [5]. The stream of literature
focusing on the effects of IT in companies is
sometimes referred to as to as “IT business value”
(ITBV) [5]. Melville et al. [6] (2004) proposed a
definition for ITBV: “the organizational performance
impacts of IT at both the intermediate process level and
the organization-wide level and comprising both
efficiency impacts and competitive impact.”

However, the beneficial effects of IT have been the
subject of much debate. Specifically, early IT studies
often indicated that despite the clear potential of IT for
producing productivity gains, in many cases these
gains were not achieved or only to a limited extent [7].
This gave rise to the term “IT productivity paradox,” as
well as more research on the business value of IT [8].
In this context, more recent studies commonly reported
a significant positive effect of IT on productivity [9],
[10], [11], as well as on other performance measures
[12], [13]. ITBV research has mainly focused on
tangible financial measures, which, however, do not
capture the many intangible benefits of IT [14].

Even if limiting the focus to the tangible benefits of
IT, there may still be a discrepancy between
perceptions of the ITBV within a particular
organization and the actual ITBV. Although most
ITBV researchers likely recognize this discrepancy, the
topic has not received much attention in the ITBV
literature. Furthermore, ITBV studies typically involve
the implicit assumption that the effects reported by the
companies studied adequately and accurately describe
the actual effects of IT. In this paper, we challenge this
perspective by arguing that in many cases the
perceived and actual effects of IT are different.
Specifically, through a case study of IT projects at a
world-leading transportation and logistics service
provider, we provide evidence that perceived and
actual effects of IT can be different. On this basis, we
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develop a set of models that describe such
discrepancies and use theories from the psychological
literature to explain why the discrepancies occur.

The remainder of this paper is organized as follows.
First, Section 2 provides a brief review of literature
related to ITBV. Next, Section 3 outlines the research
method. Hereafter, Section 4 describes the case study
context and the key findings from the case study. In
Section 5, we analyze these results and develop a set of
models, describing the discrepancies between
perceived and actual IT system performance. Section 6
then explains these relationships using the
psychological literature. The paper ends with a
discussion of the implications and limitations of this
study in Section 7.

2. Theoretical background

Some of first research on ITBV was conducted by
King and Schrems [15], who focused on efficiency
gains at the company level. They classified benefits as
follows: (1) “benefits from contributions of calculating
and printing tasks,” (2) “benefits from contributions to
record-keeping tasks,” (3) “benefits from contributions
to record-searching tasks,” (4) “benefits from
contributions to system restructuring capability,” (5)
“benefits from contributions of analysis and simulation
capability,” and (6) “benefits from contributions to
process and resource control.” Such benefits are,
obviously, influenced by the IT in those days that was
mainly used for transactional purposes.

Later, based on Turner and Lucas’s [16] work,
Weill [17] developed a framework that resonated better
with the current uses of IT. Specifically, they classified
IT investments according to three main organizational
objectives: strategic, informational, and transactional.
These categories were later operationalized by Mirani
and Lederer [18], who, through a review of the IT
literature, populated each of the three ITBV categories
with 33 explicit benefits. Through an analysis of these
benefits, the authors developed a questionnaire and
tested it on IS professionals, giving rise to the final set
of dimensions and items of organizational benefits of
IT. Later, Gregor et al. [19] tested this classification
and added a dimension, “transformational benefits,”
based on Brynjolfsson and Hitt’s [20] work. This
dimension concerns employee skill-level improvement,
new business plans, expansion of organizational
capabilities, business model improvement, and
organizational structure or process improvement [19].

As statistical evidence of ITBV became
increasingly common, the focus in the literature
changed to how value is created by IT [21], although
the exact measurement remains controversial [5]. In

the literature, there is agreement that IT does not per se
create value, only when combined with complementary
resources, not the least human and business processes
[21], [22]. A consequence of this perspective is a focus
on effectively integrating IT into organizational
structures, and thus, much recent ITBV literature has
emphasized the complementary factors influencing
IT’s effectiveness. These factors include business
process engineering [23], job training [24], and
management [25], [26]. Therefore, research on
complementary  factors  contributes to  better
understanding of how to improve the return of IT
investment.

As stated in the Introduction, there may be a
discrepancy between the perceptions of the effects of
IT systems in an organization and the actual effects of
these systems. This topic has not received much
attention in the literature. However, ITBV studies
typically involve the assumption that effects reported
by companies studied accurately describe the actual
effects of IT. We argue (and later explore in a case
study) that IT systems in some cases go through what
may be described as a midlife crisis in the form of a
decline in managers’ appreciation. A midlife crisis
describes a dissatisfaction with the previous and
current life situation, which can lead a person to make
radical lifestyle changes in an attempt to escape from
this kind of feeling. Such radical changes, however,
often do not produce the desired outcomes. Thus, in
most cases, it is more beneficial to work with the
problems at hand rather than inducing radical changes.
The same goes for IT managers. Rather than investing
in new IT in an attempt to escape problems or
unfulfilled expectations related to existing IT systems
(or merely a desire for something new), often it would
be more beneficial to focus on investigating and
solving the issues related to the experienced problems
or unfulfilled expectations of the existing systems.
Focusing on the problems that led to dissatisfaction,
rather than investing in new IT systems, may be more
constructive in handling such an “IT midlife crisis”, as
it may improve return on IT investment and avoid
unnecessary IT replacement decisions.

Nevertheless, in some cases, the decrease in the
appreciation of an IT system is warranted, that is, if an
IT system’s performance is actually declining. Such a
decline can have several explanations, including
license agreements cannot be renewed, vendors no
longer support the software, newer software is
emerging in the market, or new business strategies
require other functionality [27], [28]. However, in
some cases, the arguments for implementing new IT
systems are not warranted by an actual lack of IT
system effect. The decisions to discard or replace an IT
system are the product of a decision maker’s
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perception, which may be more or less accurate. We
explored this phenomenon through a case study.

3. Methodology

To investigate the research question, we chose a
single in-depth case study approach. This choice was
made as case studies allow for the study of a
phenomenon in its real-life context, thus facilitating a
rich dialogue between theory and the evidence [29].
The case study was conducted at a world-leading
transportation and logistics service provider. Because
of the requirement of anonymity, the company is
referred to as TransCo in this paper.

TransCo operates in more than 80 countries with
more than 60,000 employees worldwide. Due to
today’s highly complex and global supply chains, as
well as customers’ strict time, quality, and price
requirements, TransCo relies heavily on IT to manage
the information flows. The strong IT support for
TransCo’s operations can be described by a portfolio
of multiple thousands of IT applications and by a nine-
figure IT budget (in euros). TransCo has grown in
recent years mostly through mergers and acquisitions
(M&As). To standardize operations and maintain
operational efficiency, TransCo opts for global and
standardized IT systems across countries. TransCo is
one of the major players in a highly fragmented
industry, and the company has a proven track record
when it comes to IT integration and IT
implementations, as this is key for successful M&As
while maintaining smooth operations. Thus, TransCo
provides a rich source of data for investigating IT
implementation and IT value projects.

To investigate whether there is a misconception
between actual and perceived IT effects, as well as the
potential consequences of such misperceptions, we
decided to investigate this phenomenon at one of
TransCo’s major IT systems. We refer to this IT
system as a transportation management system (TMS),
and it is a system that is implemented in 67 countries.
The TMS hosts more than 12,000 users every week
and up to 7,500 concurrently working users in the IT
system.

Productivity data per country were gathered from
the central enterprise resource planning ERP system
for all 67 countries that work with the TMS. The first
productivity data were collected for January 2015 and
were gathered aggregated per month. Productivity in
this context is considered shipments per operational
full-time employee (FTE), which comprises freight
forwarders.

During this period (January 2015 to December
2019), 18 implementations of the TMS took place,

which serve as the core of this case study.
Additionally, the measurements of the IT effect were
complemented by informal and formal interviews.
During the informal interviews, notes were taken to
document events and attitudes in relation to the project.

The formal interviews focused on gathering the
perceptions of the IT effect of the TMS. These
interviews were conducted by the first author of this
paper through semi-structured interviews with four key
informants. Interviewee A was the senior director of IT
governance, the voice of the senior IT executive team
and their perception of the TMS. To gather another
holistic perception, interviewee B was a business
architect. Interviewee C was a project manager
responsible  for implementing the TMS, and
interviewee D was a senior manager and previously, a
specialist for the TMS. The interviews are audio-
recorded, and key phrases were transcribed.

4. Case study results
4.1. Case study context

The TMS is an end-to-end IT system and supports
the entire core process of one of TransCo’s core
divisions, referred to as Division A. The TMS is a
freight-forwarding system that supports and optimizes
the entire business process from capacity planning and
rate management to the booking of the carrier.

As each country reports per division, and Division
A’s core process is supported by only the TMS, it can
be argued that it is a fair assumption to understand the
effect of the TMS on the individual country’s
performance in  isolation. Thus, with the
implementation of the TMS, certain performance
improvements should be seen after a period of time in
each country.

In the case of the TMS, productivity gains, as well
as an overall IT cost reduction, were expected due to
the one standardized IT system across all countries.
The researchers chose 18 countries where the TMS
was recently implemented as a baseline for the actual
IT effects. All 18 countries used an IT system before
the TMS implementation; thus, the productivity gains
were not expected to be dramatic. Nevertheless, the
previous IT systems were perceived as inferior.

Productivity was measured in all countries as
shipments registered in the IT systems per operational
FTE. As TransCo had implemented the TMS multiple
times, experience showed that visible IT effects should
manifest around three months after the implementation.
Therefore, we measured the actual IT effect of the
TMS implementation per country by examining the
productivity data nine months before and after
implementation. The nine-month periods before and
after implementation were chosen to account for
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seasonal fluctuations (comparing the same month
before and after implementation), as well as
complications during implementation, which could
have delayed the actual IT effects.

4.2. General understanding of the IT effect

To have a baseline when comparing actual and
perceived IT effects, a general understanding of the
actual IT effect during the lifecycle of an IT system is
needed. Based on the measurements of the TMS
project’s effects, as well as the observations,
conversations, and interviews about experiences of
other IT system rollouts, four distinct project phases
can be defined: implementation phase (Phase A),
optimization phase (Phase B), optimum phase (Phase
C), and decline phase (Phase D). Figure 1 depicts a
generic illustration of the TransCo IT projects, where
the actual phases of individual IT rollouts deviate from
the parameters ta, to, tc, ta, and mesrer and are supported
by quotes from interviewees.

— IT effect

M frece

Phase A Phase B Phase C Phase D t
Figure 1. General understanding of the IT
effect lifecycle
4.2.1. Phase A. With the rollout of an IT system,
different IT effects are expected, such as productivity
and/or revenue improvements, (IT) cost reduction, or
transparency improvements. The IT effect depends on
which business process the IT system is implemented
in at TransCo. Phase A is the implementation phase,
when the IT system is implemented, and initial staff
training takes place before the go-live date to acquaint
staff with the new IT system. Therefore, when going
live, the IT projects at TransCo typically showed a
strong increase in the IT effect due to the initial staff
training. The implementation time could vary due to
“the issue of poor implementation or adoption or
training” according to the enterprise architect. This is
supported by the senior manager’s statement that
country X “did not really train themselves a lot before
their go-live, which resulted in more questions after.”
Furthermore, the project manager emphasized the
importance of the country managers’ engagement and
referred to another rollout, where they were “very
strong in the change management of people [...] and
that made it so smooth.” Therefore, the time period of
Phase A, namely, parameter t, as well as parameter
Metect May vary due to these factors. Consequently,

“with a proper implementation, you can actually gain
more from the IT system,” the senior director
emphasized.

4.2.2. Phase B. Whereas a significant increase in the
IT effect is typically seen with and after the go-live
event of an IT system, in the following months and
years the curve of the IT effect flattens. Although the
IT effect increase from the new IT implementation is
not as significant in Phase B compared to that in Phase
A, through fine-tuning and optimizing the current way
of working, there are still additional IT effects to
harvest. Through gradual learning, users “utilize the
tool better” and thus, harvest more of the IT
investment, the senior director said. Therefore,
additional staff training and frequent use of the IT
implementation typically lead to optimization of the
operations and thus, to additional IT effect gains seen
at TransCo.

4.2.3. Phase C. Depending on staff training, their
learning capabilities, etc., a certain level of IT effect is
reached. During previous IT rollouts at TransCo, it
could be observed that the curve of the IT effect at
some point remained stable and fluctuated only slightly
around the maximum. Therefore, the trajectory in
Phase C is slightly concave and is distinct from the
ascending trajectory in the optimization phase.
Nevertheless, the optimum (maximum Mesect) IS NOt the
maximum effect of an IT system; instead, the optimum
resembles the maximum an organization or country
achieves and depends on the previously described
factors. The senior manager stated that “some countries
are better than others, we know that. And we can link
that to, let’s say, the number of support requests they
raise and the types of requests they raise.” Last,
optimal operations last as long as there are no changes
in the business process, information flow, surrounding
IT system as well as the IT system itself, represented
by parameter t; in Figure 1.

4.2.4. Phase D. Finally, the study showed that at some
point, the effect of an IT system decreases. This
typically occurs when a business process changes or at
the (technical) end of the lifecycle of an IT system.
Therefore, given that “IT is a tool to make sure that
business runs well, [...] but it only supports business,”
then with the changing business setup the support
function of IT is reduced. Thus, in such cases, a decline
in the IT effect was typically experienced at TransCo.

4.3. Perceived versus actual IT effects

The overall perception of the effects of the TMS at
TransCo can be described with quotes from the
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interviewees, such as “there is nothing better out there
in the market” and “based on our analysis and
experience so far, there is really no alternative to the
vastness of [the TMS] as a whole application.” The
enterprise architect stated that “from a business point
of view, they are extremely happy with it. | have not
heard any complaints or somebody that are even
discussing [that they] want to change away from [the
TMS].” Furthermore, when the interviewees compared
the TMS to previous IT systems, they rated the TMS
superior. This was confirmed when the researcher
specifically asked about the effect of the TMS
compared to one of the previous IT systems, called the
TMS old. The senior manager responded that “the
functionality available [in the TMS] does not compare
to [the TMS_old] at all.” In addition, the TMS_old had
been tailored to support another division’s core
process, referred to Division B, and thus, he added that
“it could never work in a global setting [for Division
A’s core process], and the amount of functionality, it’s
like comparing New York to a small [...] city with 500
people.” Following, the TMS is definitely superior
compared to the TMS old for Division A’s core
process.

In contrast, the results for the actual IT effect of the
TMS indicated, compared to the positive perceptions
of the persons involved in the project, that only one
third of the 18 countries had achieved productivity
gains within the first nine months after
implementation, whereas the remaining two-thirds
showed neutral or negative productivity developments.
Especially the TMS after implementation in three
countries where the TMS_old was implemented, did
not show any productivity gains in any country.

When asked for especially good or bad perceived
IT rollouts per country, the project manager pointed
out one bad country, where frustration with the rollout
was immense. In this country, the go-live date was
delayed by 1.5 years, which can be linked to the lack of
a joint-venture agreement. Furthermore, after the
agreement was finally sorted out, the staff initially
trained 1.5 years before on the TMS had been
decreased due to the IT implementation delay, and new
staff without training in the TMS had been hired.
Therefore, an upward trend in productivity could be
slowly expected 1.5 years after the project started
according to the project manager.

When the actual effects in this country were
examined, there was an increase in productivity after
1.5 years. Furthermore, the productivity exceeded the
average productivity of the previous IT system.

Another question posed to all interviewees was
whether they believed that there was a difference in
productivity levels in Phase C across countries with the
same standard IT system. Two interviewees perceived

that there were certainly differences in productivity
across countries, but the other two interviewees
assumed that due to the standardized IT system and
business process, there should not be much room to
diverge. The project manager stated, “In general,
globally, I would say that it is kind of the same
productivity level.”

To compare the effects of the TMS, we selected 49
countries where the TMS was rolled out before 2015,
assuming that each country had reached its individual
optimum, namely, Phase C. Calculating the average
productivity per country for 2018 and 2019, we
discovered a relative standard deviation across the 49
countries of 35% and 29% for 2018 and 2019,
respectively.

5. Case study analysis
5.1. Inaccurate perception of the effectiveness
of the IT system

Comparing the perceived effectiveness of the TMS to
the actual numbers indicated a misperception.
Specifically, the four respondents stated that the TMS
performed well and that it was superior to the previous
IT systems, although this was not the case. This
misperception of the TMS was an overestimation of
the TMS’s effectiveness (Figure 2). Stretching this
thought a bit further, this could mean that such
misperceptions can be one explanation for why the
question about the value of IT is still a prominent
debate in the IT literature.

[n 1 '. [.(

Incll(-.'

actual IT effect
- perceived IT effect

Phase A Phase B Phase C Phase D t

Figure 2. Inaccurate perception
(overestimation)

5.2. Inaccurate perception of the effectiveness
of “old” IT systems

The senior manager clearly stated that the TMS was
superior to the TMS_old in terms of functionality and
business process support, as the TMS_old was tailored
to Division B’s core process instead of Division A’s.
Although the reason for replacing the TMS_old with
the TMS was to drive standardization across Division
A, the senior manager perceived the TMS as superior
in functionality. Nevertheless, when all three countries
that used the TMS old before the TMS were
compared, no superiority was visible in the actual
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productivity numbers. Instead, the actual numbers
indicated one negative and two neutral productivity
developments compared to the previous IT system.

The TMS_old was the standardized IT system for
the core process of Division B and will be replaced by
a new IT system in 2021. The enterprise architect
stated that the reason for replacement at Division B “is
not a functionality issue, that they are addressing it,
they changing the platform to mitigate technology
issues because the platform of [the TMS_old] is
outdated.”

The replacement of the TMS_old through the TMS
in Division A started in the three countries in January
2016, but the TMS_old will be first replaced division-
wide across Division B in 2021 due to an outdated
platform. We suggest that premature IT replacements
may be seen as suboptimal from the perspective of the
return on IT assets. Therefore, knowing that the TMS
has been rolled out since 2016 in more than dozen
countries, it could have been economically wiser to
first replace the previous IT systems with the TMS in
those countries, where the functionality or the IT
system is outdated. This could also explain why the
senior manager rated the TMS_old in the current state
as inferior to the TMS. However, looking into the
actual numbers, after the rollout in January 2016, no
productivity gains were visible, as the TMS_old may
have been in Phase C when it operated at its optimum.
Therefore, potential underestimations of the IT effect
of “old” IT systems should be avoided, especially
when the “old” IT system may be operating at its
optimum (Figure 3). This may be another explanation
for the question about the value of IT. The IT effect
life cycle might be shortened due to premature IT
replacements. Thus, the return on IT investments may
be lower than they potentially could be.

Mefrece

Phase A Phase B Phase C Phase D t

Figure 3. Inaccurate perception
(underestimation)

5.3. Accurate perception of underperformance
of the IT implementation

The perception of the project manager, when asked
for an example of difficulty with the IT
implementation, was consistent with the actual low
productivity level in this country. The project manager
confirmed that they relied solely on their experience

and perception: “We don’t measure it. It is a perception
[whether the IT system is well implemented and
adopted], but we look at the people and say how does it
work.” Although the TMS had been implemented and
the staff had been trained, the project manager did not
end the project, as she foresaw complications due to
the go-live delay. A misperception of the IT
implementation, and thus, Phase A, would have
delayed the IT effect of the TMS even further because
the majority of staff was newly hired without training
in the TMS. The project manager’s perception was in
line with the actual numbers, and this project had not
ended prematurely. In the case of the premature end of
a project, the senior manager described a likely
scenario: “If they do not have sufficient knowledge in
[the TMS] and experience, which, you can track it back
to implementation, you can track it back to various
things, then they are not working as smart as they
could. And when they are not working as smart as they
could, they have a tougher time bringing new business
in to be handled by the same number of people and
then they would have to hire more.” This means
reaching the maximum would take the country much
longer compared to the other countries. Figure 4 shows
the “lost potential” in the IT effect in the case of
misperception.

t ty t ty

¥

I":H:u

actual & percerved IT effect
baseline maximum IT effect

Phase A 7 Phase B ‘ Phase C 7 Phase D t
Figure 4. Accurate perception
(underperformance)

5.4. (In)accurate perception of varying degrees
of IT effect across countries

The interviewees’ perceptions of the varying
degrees of the IT effect of the IT system across
countries differed. The actual numbers of the 49
reference countries, which had worked with the TMS
for more than five years, and thus, should have reached
their optimum, indicated a large difference in
productivity levels across countries. This result
contradicts the senior executive’s and the project
manager’s perceptions despite the standardized IT
system and business process across the countries. The
enterprise architect stated that “if other countries can
show that they can produce more with less, and that is
the trend, and then if single countries cannot, then there
must be something wrong, not only with the IT
implementation but also with the business setup.” This
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can be one explanation for the varying levels of
productivity across the countries and builds on the
previously discussed underperformance of IT
implementations. A misperception of nonexistent
productivity variations would oversee “lost potential”
and thus, would not exploit the full potential of an IT
investment (Figure 4). In contrast, in the case where
the interviewees’ perceptions of the varying
productivity levels were in line with the actual
numbers, such accurate perceptions can trigger, for
example, additional staff trainings or lessons learned
from the ‘“high performing” implementations, to
harvest the IT system’s remaining potential.

5.5. Accurate versus inaccurate perception of
IT effect

Based on the case analysis, a two-by-two matrix
was derived (Figure 5), where the x-axis displays the
perception and y-axis the actual IT effect. This also
served as cross-analysis of whether an obvious case
was overlooked. Accurate perceptions of high IT effect
were not explicitly mentioned at TransCo. We argue
that achieving a high IT effect is the reason for every
IT implementation, and typically, only extreme cases
are memorable. The accurate perception of a high IT
effect is reasonable in TransCo’s case, given the
generally positive attitude toward the TMS and the
actual six positive implementations of the TMS with
productivity gains compared to the previous IT
systems. Therefore, Figure 5 may serve as a
classification for various scenarios between perceived
and actual IT effects.

Accurate Inaccurate
perception perception
. Accurate y )
Actual high 5. Underestimation
estimation of
IT effect ) of IT effect
high IT effect
Accurat s
Actual low _eesunie Overestimation
estimation of low
IT effect of IT effect
IT effect

Figure 5. Perceived vs. actual IT effect

6. Discussion
6.1. Lifecycle of IT effect as a baseline

The typically observed trajectory of the IT effect of
a successful IT implementation with its four phases
(Figure 1), based on actual measurements and
experiences at TransCo, was used to compare
perceived and actual IT effects, as well as for better
sense-making of the findings. However, parameters
(i.e., ta, t, te, ta, and memecr) had to be included as
obviously every IT implementation, although the IT
system was the same, may show different behavior.
Therefore, we connect the four phases and the
parameters observed at TransCo to the literature.

In Phase A (the implementation phase), a drastic
increase in IT effect was experienced at TransCo after
the go-live event. This can be explained by the
common view within the IT literature that IT is a tool
and per se, does not create value, only in combination
with complementary resources [21], [22]. This means
that as soon as the (IT) tool is used in the go-live event,
the purpose of the (IT) tool unfolds and results in an
effect, the IT effect. Furthermore, the time for
harvesting the majority of the IT effect by actually
making use of the (IT) tool’s purpose varies and was
linked to “the issue of poor implementation or adoption
or training” at TransCo. This is in line with the
literature. Many researchers have investigated so-
called contextual factors, such as job training [24],
business process engineering [23], and management
[26], that influence the effectiveness of IT systems.
This means that organizations with superior IT
implementation  abilities achieve superior firm
performance [30], [31]. Therefore, the form of the
curve in Phase A and its potential variances, indicated
by parameter t,, are dependent on contextual factors, as
well as the organization’s IT capabilities.

The observed slowdown in the increase in the effect
of IT, while still in an incline, during Phase B (Figure
1) was explained at TransCo by the continuously
improved utilization of the IT system. Devaraj and
Kohli [32], for example, found statistical evidence that
the actual use of IT, meaning the frequency, has a
performance impact. Furthermore, firms with higher IT
use achieve generally higher performance gains [33].
Thus, the slow incline observed at TransCo in Phase B
can be explained by optimization of the way of
working due to extensive IT use. Therefore, parameters
Mesrect @nd tp in Figure 1 depend on IT use.

Phase C was derived from stagnation in the IT
effect after a certain period at TransCo. This was seen
as the optimum of utilizing the effect of IT. We argue
that it is natural that everything reaches its maximum at
some point. However, the maximum IT effect
measured for an IT implementation is not necessarily

Page 6757



the maximum potential of an IT system. This can be
explained by the factors that affect IT effectiveness.

After optimal utilization of IT, and thus, the
maximum IT effect, naturally, a declining phase
occurs. This can be explained by Furneaux and Wade’s
[34] findings that, typically, shortcomings in IT system
capability, support, and technical integration are the
reasons for the intention to replace an IT system. The
decline may be stepwise rather than that depicted in
Figure 1.

6.2. Psychological reasons for inaccurate
perceptions of IT effects

Making decisions is part of everyday life, and
especially important in  progressive  business
development. Under ideal conditions, the human mind
would work according to the so-called homo
oeconomicus depicting a decision maker led solely by
rationality, relentlessly determined by hierarchical
prioritization, and primarily driven by utility
maximization [35]. However, aside from intrinsic
factors, like preferences, expectations, emotions, or
even information processing strategies that affect one’s
decision making, extrinsic circumstances, such as lack
of sufficient time and either too much or too little
information, often impede making the best of all
choices. To function efficiently under such limited
conditions, decision making often relies on heuristics
that are, in general, useful but may also lead to
systematic incorrect propensities in perception,
memory, and judgment, called cognitive biases [36].

According to this concept, one may identify
different role models in this case study relying on
various information and starting points thus explaining
the diverse perceptions of the implementation and
execution of TransCo’s new TMS system: The most
preferable scenario displays a congruent relation
between the situation’s valuation and its actual
outcome (accurate perception). If the IT effect is
accurately perceived, adequate decisions can be made,
for example, as the project manager did when
postponing the  premature ending of the
implementation phase (an accurate estimation of low
IT performance). Likewise, sites with smooth
implementation phases due to sufficiently trained staff
who are capable of developing during the transitional
strategy and meeting the expected productivity imply
adequate judgment (an accurate estimation of high IT
performance). In each case, accurate perception of
either high or low IT performance presupposes that
circumstances are judged rationally, evidence-based,
and locational.

In less favorable cases, however, judgment does not
consider actual impact factors sufficiently (inaccurate

perception): Not only exaggerated expectations but
also the so-called pro-innovation bias [37] may cause
discounted aspects. In addition to mere overvaluation
of usefulness versus an underrated grasp of limitations
concerning innovations, the premature replacement of
current economically efficient systems may occur
(underestimation of IT performance). Additionally,
inaccurate perception in terms of unequivocal success
expectancy may be due to principles following the
availability heuristic that labels an assumption based
on “the ease with which instances or occurrences can
be brought to mind” [36]. Successful implementations
in terms of uneventful transitions may be more
prominent than those falling behind first expectations
thus biasing present and future changeover processes
and country-individual adjustments. In addition, high
anticipation generated by successful transitions may
generate the phenomenon of anchoring bias [36]. In
other words, an anticipated aim (the successful
implementation of the TMS and its causative increase
in productivity) that was initially set would not be
adjusted properly in relation to confounding factors, so
that outcome expectations were placed recklessly in
relation to the initial expectancy (overestimation of IT
performance).

7. Implications, limitations, and concluding
remarks

We first argued that the concept of midlife crisis
could be used as a metaphor to describe the relation
between decision makers and IT systems. As shown by
the case study, at some point in an IT system’s life
cycle, decision makers believe something should
happen to their IT system or its infrastructure.
Sometimes, such beliefs are warranted, as existing
systems have low effects, compared to possible
alternatives. However, in other cases, bringing in new
IT systems would lead only to decreases in efficiency
as well as lower the return on prior IT investments.

This paper has two main theoretical implications.
First, this paper addresses a rarely investigated
research perspective on the value of IT, namely, the
possible misperception of the effectiveness of an IT
implementation, which we examined as a single in-
depth case study. Two types of inaccuracy in
perception, over- and underestimation of the IT effect,
were identified. Such managers’ misperceptions may
obviously lead to inadequate decision, which are based
on an inappropriate interpretation of reality. The
second contribution of this paper is the explanation for
the misperceptions. The difference between the
perceived and actual IT effects can be explained by
managers’ cognitive bias. Cognitive bias is an
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extensive research area; however, it was applied in this
context as an attempt to explain the misperception of
IT effect and thus, in a wider context adding to the
discussion about the value of IT. This means that
applying a psychological lens in this context could be
an attempt to explain the still popular question about
the value of IT. This could be explained by cognitive
bias of some decision makers, who either tend to
prematurely replace valuable IT (reducing return on IT
investment) or overestimate the IT effect and thus,
cannot live up to promises.

The practical implications of this paper concern
raising awareness that actual and perceived IT effects
can diverge. This, in turn, means that managers may
make inadequate decisions based on inaccurate
interpretations. Therefore, the two-by-two matrix
(Figure 5) could be one way to help organizations
classify their IT projects accordingly and react
accordingly. This means, for example, that a perceived
low performance should be measured before taking any
measurements. In the case of actual low performance,
the described contextual factors should be considered
for better implementation or adoption of the IT system
and thus, harvesting the full potential of the IT
investment. In the case of a misperception, meaning
that the actual IT effect is high but perceived as low,
unnecessary IT replacements can be avoided. In
contrast, when the perception of IT effectiveness is
high, but the actual effect is low, then managers should
initiate further investigations to discover whether the
reasons for the actual underperformance are
insufficiencies during implementation or optimization,
whether the IT system is at the end of life cycle (Phase
D) or whether the IT effect was simply overpromised.
Needless to say, when perceived and actual IT effects
are high, then managers can move their resources and
attention to projects where it is actually needed.

Limitations of this research are the single case
study and may pose doubts in terms of generalizability
in the statistical sense. Nevertheless, generalizability of
the findings are discussed in a theoretical way by
linking the findings to previous research. Furthermore,
perception is by nature subjective, and if different
interviewees had been chosen, they likely would have
provided different answers. Nevertheless, the purpose
of this paper was not to determine specific
characteristics of managers that point toward specific
cognitive biases. Instead, this research aims to shed
light on the difference between actual and perceived IT
effects, and thus, we strongly advocate for more fact-
based decision making. Therefore, future researcher
should investigate the severity of such a misperception,
to quantify the “lost potential” of the IT effect with
misjudgment of performance as over- and
underestimated. Furthermore, this research only

confirms the necessity of previous and current research
efforts to improve accuracy in measuring the IT effect,
be it tangible or intangible, by improving the
understanding of the differential IT effect. Last, as
measuring everything is difficult, future research
should investigate specific characteristics, whether
personal traits or the relation of the employee to the IT
project, which may indicate managers’ perceptions of
an IT project. Thus, based on such advances in
understanding, priority could be given to IT projects to
establish measurements first, where based on judging
the perception in relation to specific traits could
indicate severe misperceptions.
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