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Abstract—Although substantial research has provided guid-
ance on how to identify and manage the benefits of new software
solutions, ensuring the realization of those benefits remains a
challenge. Inspired by the notion of code smells for software
quality, we develop a concept of project smells for benefits real-
ization. We conducted 22 in-depth interviews with participants
in nine public-sector digitalization projects, and elicited seven
project smells: 1. Dilemma between enthusiasm and formality,
2. Situational differences, 3. Resistance to realization, 4. Slipping
opportunities, 5. Loss of focus due to project size, 6. Lacking
commitment, 7 Insufficient contact with recipients. We argue
that these project smells are a complement to traditional project
metrics which focus on time, cost and scope, or the evaluation
of benefits after a project is finished. Each smell comes with
a set of questions intended to help practitioners identify the
odour of their projects. The intention is that project smells can
function as low-cost, early indicators helping practitioners adjust
work readily and rapidly to ensure benefits realization of their
software development investments, thereby focusing actively on
the project’s product, rather than myopically on the project itself.

Keywords— Software Project; Continuous Product Development;
Benefits Realization; Agile; DevOps; BizDev.

I. INTRODUCTION

Keeping track of the status of a software engineering
initiative is important for all who have stakes in investing,
developing and benefiting from the system under development.
The purpose of such monitoring is to ensure project and
product success.

The iron-triangle metrics time, cost and scope are often
habitually monitored during software development. However,
keeping track of the benefit of the system under development is
not regularly done [[1]]. This may result in suboptimal choices
in terms of what functionality to develop early and may
lead to poor decisions on development progress, and even
termination, based on time, cost and scope alone. Indeed, a
recent study found that software professionals perceive that
important decisions in software development are mostly based
on rationales in terms of time, cost and scope, rather than on
benefit or the benefit/cost ratio, but that they think decisions
should be based on benefit or the benefit/cost ratio to a greater
extent [2].
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Early on, Baccarini made the distinction between project
management success and product success and defined overall
project success as a healthy balance between the two [3].
Project management success is delivering on time, cost and
scope, while product success is delivering software that gen-
erates value, or benefit. In other words, software engineering
is, in many cases, suffering from myopia on project manage-
ment success, even though practitioners, policy makers and
academics call for a greater focus on organizing work to ensure
that the software is capable of delivering benefit.

The field of benefits management arose to address the
lack of attention on benefits in development initiatives [4]—
[10]. Even though studies suggest that projects that engage
in benefits management activities during project execution [/1]]
are more successful on delivering benefit (but also on time,
cost and scope), the adoption of such activities has been low
[1]], [11]]. Of several reasons for this, we highlight that benefits
management is for the most part formulated at the portfolio
and project program level (such as in Managing Successful
Programs®), and benefits management activities during devel-
opment mostly relate to strategic and organizational aspects,
such as paying attention to the business case and the benefits
realization plan, but with no operational means for doing so.

Considerations of the benefit of a system under development
may belong at the strategic level of business cases and at the
organizational level for planning how to use a system under
development to produce value in organizations and in society.
Nevertheless, it has been argued convincingly that to realize
such high-level plans, one must also move benefits considera-
tions from the strategic level onto the operational level. A step
on this route is to measure the realization of intended benefits
[4]], (50, [10]. If this is done in an incremental-development
setting, measurements on how beneficial an increment is
can be fed back to provide project learning on benefit for
successive increments. However, such data is usually not used
in this way, but rather collected after a project is completed
as part of reporting [5]], [10].

Methods have been developed for monitoring how well the
project is doing in producing valuable software during project
execution, for example, using lead indicators of benefits [5],
[12]. Another approach is to use benefits points (and related
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techniques) [[13]-[|16] to estimate and keep track of a system’s
potential for realizing benefits during project execution [17].
This includes using lag indicators to update lead indicators to
take advantage of learning during project execution. However,
getting industry to take such techniques into use in a broad
scale requires integrated tools for managing daily work (e.g.,
Jira), which are under development but not operational [18]],
and an appropriate organizational mindset, which seems to
depend more on vogue grey literature than academic studies.

In this article, we approach the problem of keeping track
of software engineering work, and specifically with respect to
benefits creation, not from a managerial standpoint, but from
the point of view of the working software engineer. To update
lead and lag indicators for benefit one needs ground truth
from those close to development and close to stakeholders
affected by the system. To provide a lower threshold utility,
and inspired by the work of Fowler et al. on code smells [[19],
we elicit and elaborate the notion of project smells for benefits
realization. While code smells help to identify software design
flaws, these project smells help to identify concerns regarding
the benefits from software projects. We will argue that project
smells can help provide a shared view of project status between
software engineering teams and their managers. This addresses
the issue that project participants may be aware of projects that
are in trouble, while management is unaware [20]]. This topic
has been studied under the term employee silence — when
individuals remains silent about project concerns or problems,
resulting in a situation where the project’s true status is not
known [21]. Project smells for benefits realization can help
give voice to such concerns.

Section presents relevant background. Section de-
scribes the development of the project smells notion, moving
from interviews, through coding and concept development to
concept operationalization in smells. We present and discuss
the results in Sections [V] and [Vl We consider limitations in
Section [VIl and conclude in Section

II. BACKGROUND AND PREVIOUS WORK

The term project smells has been used previously, with
different meanings. The first academic mention of project
smells in 2007 focused on end-of-project retrospectives. No
elaborations of the project smells were provided, but the
proposed purpose of project smells is to “... alert us to a broken
or ill-fitting process” [22].

Three months later, the term project smells was used again,
in the context of software testing. Three categories of test
smells were proposed: 1) test code smells, 2) automated test
behaviour smells, and 3) project smells [23]. Factors to identify
project smells in this context are: 1) buggy tests, ii) developers
not writing tests, iii) high costs of test maintenance, and iv)
bugs in production. The purpose of project smells in this
context is that “... project smells are likely to be the first
hint they get that something may be less than perfect in test
automation land” [23]].

The third academic reference for project smells was pub-
lished recently, within machine-learning project management

[24], where project smells are presented as a holistic view
of software quality in machine learning projects, and code
smells are considered to be a part of project smells. Here,
characteristics of project smells are lack of 1) dependency
management, 2) version control, 3) unit testing, 4) proper
configuration of continuous integration, and 5) effective static
analysis tooling [24]. Project smells are evaluated using a
static analysis tool on the source code, the data and the tools
configuration in the projects. The purpose of project smells
in this setting is thus to provide feedback to practitioners on
their use of a set of practices for machine-learning quality
assurance.

Smells have also been used for the assessment of agile
practices in organizations. Agile smells [25] constitute a
catalogue of practices that are considered suboptimal in an
agile context. Simlilarly, Mike Cohn, has written an article
about scrum smells [26] — a catalogue of suboptimal practices
in scrum.

The above smells revolve around appropriate work practices
and delivering on time, cost and scope, and also software
(intrinsic) quality. What is absent, then, from our vantage
point, are smells concerning the benefits of the software.

The field of managerial problem solving brings relevant
perspectives to the table and regards problem solving as
consisting of two parts: 1. problem formulation and 2. problem
solving [27]. Project smells for the early detection of problems
(ground truth) with benefits realization falls into a subset of
the first category, specifically problem detection, concerning
observations “... that events are taking an unacceptable trajec-
tory and may require action” [28]]. Once a problem is detected,
people can choose from a set of option categories: look for
more information, pay more attention to related events, attempt
to identify the underlying problem, discuss the concern with
others, explain away the observation or take action to manage
the problem by mitigating actions or accepting a change in
situation and updating plans and goals [28].

However, the above options are only available once the
problem has been identified. An interesting aspect of man-
agerial problem detection is its contrast to the detection of
managerial opportunities and crises in terms of the relevant
stimuli. While both opportunities and crises are often stimu-
lated by one single idea or triggering event, problems often
require multiple stimuli, and problem-stimuli are often milder
than stimuli from opportunities and crises [29]. Also, decision
makers have a tendency to desire more information about
problems before they act [30]. This makes problem detection
more complex and less clearly delineated than other critical
events in management.

Then, the three most important factors for identifying a
problem is: expertise, stance and attention management [28)]].
While expertise is intuitively understood, and most would
agree that an experienced project manager is more likely to
spot project problems, stance and attention management war-
rants a short description. Stance is a person’s position towards
a situation [31]]. Stance (or general alertness) can range from
denial (nothing can go wrong) to being confident that any
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obstacle can be overcome, to an alertness that problems may
arise, to hysteria (over-reacting to every minor indication) [[28|].
Attention management, on the other hand, focuses on what is
monitored (and ignored) [28]]. This is central to our discussion,
because we have a tendency to overlook relevant information,
even when it is just in front of us [32], [33]. Although the
project smells are unlikely to affect people’s expertise and
stance, it is our hope that the project smells can help guide
practitioners’ attention to factors that help them with early
detection of problems with benefits realization.

III. RESEARCH METHOD

The present study is an elaboration of a particular concept
that was elicited in a larger qualitative study based on thematic
analysis of interview data. Several concepts emerged in that
larger study, and it is the further elaboration of the concept
Characteristics of projects that affects the realization of ben-
efits that is presented here. More information about the full
study can be found at [34]. Focusing on a single concept from
a larger study is recommended to allow one to go into detail
in that particular concept [35]]. That concept is the basis for
the seven project smells for benefits realization that will be
presented in Section

The research was conducted using the Stepwise-Deductive
Induction (SDI) method [36]. The SDI method is a struc-
tured qualitative method for building concepts and theories,
grounded in empirical data. Our intention is not to develop
new theories, so the last step of the SDI method — theory
development — is omitted. The phases of the SDI method used
here are:

1) Case selection and data generation

2) Processing of raw data

3) Coding

4) Code grouping

5) Concept development
Moving from one phase to the next is an inductive move.
Deduction is used to test the results from each phase by
comparing the results to the data that formed the input to
the phase. Abduction is used in the latter phases (primarily
during concept development), to find plausible explanations
for the observations [37]].

In addition to the phases of the SDI method we added a
sixth phase, which operationalizes the developed concepts into
actionable tools; in this case, project smells and questions to
keep in mind to become aware of the smells:

6) Operationalization of the concept

Braun & Clarke [38] distinguish between different ap-
proaches to thematic analysis. The neopositivst approach, at
one end of the scale, focuses on objective and unbiased
coding. In that approach, it is common to use a predefined
codebook and have multiple coders, so that agreement between
coders can be measured numerically as a measure of coding
reliability [39]. At the other end of the scale is the reflexive
approach, where coding is “... open and organic ...” [38]], with
no predefined codebook. An important distinction between

the two ends of the scale is when themes or concepts are
developed. In the neopositivst approach, themes are developed
early, often prior to coding, while in the reflexive approach,
themes and concepts are the final outcome of the analysis. The
SDI method used here is at the reflexive end of the scale, where
codes are developed inductively from the data. Still, coding
reliability, which is often not a concern in reflexive thematic
analysis, has a strong focus in the SDI method. While the
neopositivist thematic analysis approach to coding reliability is
often handled by codebook design and using multiple coders,
coding reliability in the SDI method is handled by adhering
to strict coding rules (see Section [[II-C).

Coding for this study was conducted by the first author
only. To ensure conceptual clarity at the higher levels (Steps
5 and 6), the code groups of the concept under study and
their operationalization in smells were discussed extensively
between both authors.

The following sections describe how the the six phases were
applied in this study.

A. Case Selection and Data Generation

Due to the low adoption of benefits management in practice
[40], it is challenging to find organizations where its use can be
studied. The Norwegian Digitalization Agency has a funding
program for public-sector digitalization projects, where one of
the conditions for funding is the active use of certain benefits
management practices, as described in [41].

We invited all the projects that received funding in 2016 to
participate in the study. Nine out of twelve projects chose to
participate. All included projects had a duration of three years,
except one, which had a duration of two years, and funding
was granted up to 50% of the net project costs with an upper
bound to funding at NOK 15 million (approx. USD 1.9 million
at project completion time).

All the studied projects involved the creation of a new
software solution for digitalization in the public sector. The
new software included solutions for:

« data sharing,

o unique data storage (to avoid a situation where data is
duplicated and out of sync across organizations),

o providing individuals and organizations with self-service
to public-sector data and applications,

e automating previously manual and/or paper-based case
processing,

o guiding individuals and organizations on how to use
public-sector services.

Examples of benefits from the new software solutions
included more efficient use of resources in the public sector,
improved quality of data in the public sector, faster response
times when interacting with the public sector and improved
rules of law.

Data was collected through 22 face-to-face interviews with
professionals involved in the projects. The interview questions
are available at [34]]. We chose a semi-structured approach in
order to follow (other) topics that respondents brought up as
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relevant to benefits management and realization. Interview par-
ticipants included project sponsors, project managers, people
responsible for benefits realization, project team members and
one benefits recipient.

Interview duration ranged from 25 to 120 minutes, depend-
ing on the amount of relevant information the respondent had
to provide. For all interviews, two researchers and one re-
spondent took part, except for five interviews. Four interviews
were conducted with one researcher and one respondent, and
one interview was conducted with one researcher and two
respondents. Interviews were conducted face-to-face, in the
premises of the studied organizations.

All interviews were recorded using an audio recorder and
notes were taken. Due to strict confidentiality agreements,
none of the collected raw data is made available; neither are
organization names nor exact project topics.

B. Processing of Raw Data

The recorded audio files were transcribed, resulting in 612
pages of transcribed text. After transcription was completed
all audio files were listened to while simultaneously reading
the transcribed texts to ensure correct transcriptions.

C. Coding

All the transcribed texts were coded using NVivo (release
1.7.1). In total, 274 codes related to the concept focused on
in this study were created.

A two-step code test was applied to all codes to ensure
that the codes represented the respondents’ statements [36].
This approach is designed to reduce the potential biases of
having only one coder [39]], when relevant. The applied code
tests suggested by [36]] emphasize groundedness in data, and
semantic codes, rather than mere sorting codes: 1. If the
code could have been created prior to seeing the data, this
is considered an a priori code, and a different code should be
created based on the data. 2. If the code only labels topics in
the data, e.g. “quantification of benefits”, this is considered
an unnecessary sorting code, and a different code should
be created that reflects what the respondent expressed, e.g.,
“Numbers makes people lose interest”.

To give the reader an impression of the codes and the
respondents’ statements that the codes represent, examples
of codes and corresponding extracts from the interviews are
included in the results section (Section [[V).

D. Code Grouping

Codes were grouped thematically, using a code grouping
test. Rather than applying this test at the end of the phase (as
suggested by [36]), the grouping test was used as a guide or
condition when placing codes into groups. The grouping test
checks that when adding a code to a group, the group should
still be thematically different from the other groups and the
content of the group should still be consistent. If a code cannot
be placed in any group (and still fulfil these conditions), a new
group should be created.

Due to the large number, the code groups were divided into
two levels. This approach is supported by [36, p. 210], who

suggests that when there are more than 3-5 code groups, it
can be useful to organize them into more than one level. The
five high-level and eight low-level code groups are the primary
building blocks of the concept under elaboration here, and the
results section (Section is organized accordingly.

E. Concept Development

The concept Characteristics of projects that affects the
realization of benefits evolved using abduction — moving back
and forth between the code groups and relevant background
knowledge and theories [42] to consolidate the concept. Recall
that the abduction process was performed in the context of
the larger study, and the concept was generated in relation
to the other concepts in that encompassing study. All these
were tested by considering how well they described different
subsets of code groups.

F. Operationalization of the Concept

From that concept we distilled the project smells for benefits
realization. Within each high-level code group, this was done
by operationalizing the lower-level code groups into actionable
tools for practitioners; namely indicators (smells) and actions
(questions to be asked). These proposed indicators and actions
can be found as subsections of Section [[V]| starting with
“Smell:”.

We tested the notion project smells with other candidate
denotations, such as “characteristics of benefits”, “project
heuristics”, “product smells” and “project status detectors” by
presenting them to practitioners with experience from software
projects, with continuous product development [43]], [44]], and
with project managers of construction projects, to get feedback
and see how well the different denotation resonated in the
different settings. The denotation “project smells for benefits
realization” was kept.

IV. RESULTS

The total SDI-analysis resulted in several conceptual topics,
where one of these concepts is Characteristics of projects that
affects the realization of benefits, which is the topic of this
paper. The concept is built on the following high-level code
groups (1-5) and low-level code groups (a—d):

1) Motivation

a) The importance of caring about benefits
b) Factors that affects peoples’ motivation for benefits
2) Understanding
a) Familiarity
b) Proximity to domain
c) The ability to understand resistance to benefits
realization
d) The ability to understand possibilities
3) Project size
4) Dependencies
a) Changes in regulations
b) Contributions from other organizations
5) The need and ability to reach benefits recipients
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In the following subsections we describe the code groups,
exemplifying them with extracts from the interviews and the
accompanying codes. The project smells are given after the
corresponding code groups have been presented.

A. Motivation

1) The importance of caring about benefits: Simply caring
about the benefits of the system under development is reported
to be important, both to motivate people to conduct mea-
surements and to make the necessary adaptions when needed,
as exemplified in the following excerpt (code: Caring affects
effort):

It is important that you care about realizing the
benefits. If not, you will neither collect the necessary
measurements, nor take the necessary actions when
deviations from the plan occur.
While the above example illustrates that caring about the
benefits is important for those working to provide them,
caring is also important for those receiving benefits. After
explaining an unanticipated benefit that was raised by an
external organization, the following respondent stated that
the benefits recipients’ motivation was important in making
this benefit materialize (code: Interested recipients lead to
unanticipated benefits):
They [the benefits recipients] are perhaps more than
average interested ... and it turns out that they found
benefits that we had not anticipated.
This observation is important, because it indicates that highly
motivated recipients can lead to more, or further, benefits than
anticipated.

2) Factors that affects peoples’ motivation for benefits:
Respondents report that people are easily motivated to work
for society, as in the following excerpt (code: Easy to motivate
people for societal benefits):

It is not difficult to motivate [role] to work for
society because they see that this is beneficial. They
are driven by ... that is, they get energy from it.
This is not merely an academic exercise, this is
production of benefits for society.
In addition to the type of benefit, such as societal benefits in
the above example, the way information about the benefits
is shared also seems to affect peoples’ enthusiasm for the
benefits. In particular, verbalizing benefits, without emphasiz-
ing metrics and returns has been advocated (code: Talk about
benefits but not the numbers):
I think it helps just to talk about the benefits. Turn
them into something concrete. That is, without fo-
cusing on the numbers, that is perhaps not something
that motivates people.
Indeed, quantifying benefits seems to be a proper turn-off
(code: Numbers makes people lose interest):
Talking about the numbers in the excel sheet makes
many people lose interest.
The above demonstrates a preference for verbal descriptions
of the benefits over the numbers relating to benefits. This is

further corroborated by the following statement highlighting
story-telling (code: Storytelling provided common direction):

I believe the pilot project was very important. But
I was the only person who took part in that and
the current project, and I think it was the story that
was developed in the pilot project that people bought
into. They immediately understood where we wanted
to go, or the direction we were going in.

There also seems to be more engagement in benefits that
people can envision thorough their daily work over the benefits
reported in the benefits plans (code: Driven by real, not
artificial benefits):

Respondent: It has been a collaboration. And she
has worked with them very much, also with the
municipalities, in order to realize the benefits. But
it’s not... I don’t think the benefits is what drives
her. I think it is... That is, she genuinely cares about
people, including the municipalities ... There are
many qualitative benefits here that she is able to
realize as a result of dialogue with the municipalities
and other agencies.

Interviewer: When you say that she was not driven
by benefits, but that she genuinely cared. What is the
difference between the two?

Respondent: 1 think there is a difference between
the benefits in the benefits plan and the benefits
talked about in daily work, but I don’t know how
to explain it. One of them [the benefits] is perhaps
something you have under your skin. Something
you feel ownership of. You feel an ownership of
a product, and by... You understand that this can
lead to a process improvement for example, or that
this simplifies things, makes them more efficient etc.
That is, we spend much time in the domain and
understand what is good for the user ... While the
benefits in the benefits plan are much more narrow.
And perhaps a bit artificial.

The engagement and enthusiasm that good stories and personal
experience create seems to be pivotal for the motivation to real-
ize benefits. Structured, and perhaps quantified, specifications
of benefits do not seem to motivate to the same degree and
even seem to demotivate.

Somehow, though, size (quantification) still matters (code:
Small benefits feels meaningless):

Sometimes the benefits are small, and that feels
meaningless ...

Although the motivation for benefits realization might hinge
on engagement and enthusiasm rather than more formal spec-
ifications, we will not conclude that the former should be
chosen over the latter. However, the findings suggest that it
is important to be aware of this possible dilemma, since sug-
gested methodologies both by academia and governing bodies
emphasize the explicit, clear and measureable specification
of benefits. To make this dilemma explicit, we declare the
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following smell, and propose to make a habit of asking the
accompanying question:

3) Smell: Dilemma between enthusiasm and formality,
Questions to ask:: Are the benefits and the motivation of the
relevant stakeholders in harmony? How do the specified and
the unspecified benefits relate to each other?

B. Understanding

1) Familiarity: Having experience from previous work that
is similar to what lies ahead is reported as a success factor
in realizing benefits (code: Previous experience from similar
project aided in realizing benefits):

We had a similar project for another internal por-
tal... which had many similarities. The majority of
challenges were in areas where the projects were
different.

2) Proximity to domain: When benefits span multiple or-
ganizations, the ability to recognize possibilities seems to
decrease when a stakeholder’s distance to the relevant domain
increases (code: Distance between domains reduces under-
standing):

They are further away, so you need more frequent
meetings ... they might not have the same semantic
understanding of the information provided to them
... It’s like using a topographic map to navigate at
sea, which can have grave consequences. If you
are within the same agency, you usually have a
pretty good understanding. If you are within the
same sector, you might still have a pretty good
understanding. When we start to talk about services
that go across sectors, understanding starts to be
reduced, and when you move into the private or
municipal sector it is even worse.

Both familiarity with similar work and proximity to domain
are well-known success factors when it comes to controlling
the iron triangle factors cost, scope and time, and caution has
been raised toward using data and experience from earlier ini-
tiatives that are not very similar [45]]. Here, these perspectives
appear for benefits realization as well.

3) Smell: Situational differences, Questions to ask:: Do
those who need to understand the benefits, the conditions for
the benefits, and the relevant situational factors have sufficient
understanding? Do we have the necessary conditions (such as
time and mindset) and data (on situational factors) to increase
our understanding?

4) The ability to understand resistance to benefits realiza-
tion: When encountering impediments or resistance to benefits
realization, understanding the domain where resistance occurs
is important in order to evaluate 1) if the resistance is war-
ranted or based on false assumptions and 2) how to mitigate
the impediments/resistance.

An example of warranted resistance can be seen in the
following excerpt. Here the new process resulted in loss of
access to information for a user group. This information was
necessary for the users to complete their job assignments.

Through dialogue with the users and understanding of the
users domain, a solution was found by changing regulations
and changing the new software solution so it would provide an
aggregated version of the data to the users (code: Resistance
mitigated by providing new functionality):

And this brings us to the [name of user group].

We had not thought about them. Losing access to

the data from the previous process, they could not

complete their responsibility of [responsibility] ...

The ministry of health and care services helped us

change the relevant regulations, providing us with

the legal basis for including the statistics that [name

of user group] needed.

Resistance to the new solution can also be unwarranted. One
organization that lost access to information when introducing
a new software solution saw this as a problem, because the
information was important for their tasks. However, it turned
out that the process used by the organization was not in
accordance with current regulations. Even though representa-
tivies from the organization had wanted to continue using the
old process when the new software solution was introduced,
they learned that this was not an option, without changes to
regulations (code: Resistance mitigated by understanding and
sharing information):

They were very worried about losing access to [in-

formation name] ... We prepared well and invited the

[organization name] to a meeting, with our lawyers.

In the meeting we explained that the processes they

followed today were not in accordance with the

relevant regulations. And if they need to continue

as before, they need a change in regulations in their

sector. So during the meeting they did not get any

of what they wanted, but it was still a positive

meeting, and they thanked us for informing them

and preparing and presented the case well. The key

was involvement, and that functioned well.

In both the above examples, understanding — and working
to understand — was key to 1) evaluate if the resistance was
warranted, and 2) decide how to handle the resistance.

5) Smell: Resistance to realization, Questions to ask::
What resistance to benefits realization are there among stake-
holders? How warranted is that resistance?

6) The ability to understand possibilities: The ability to
understand possibilities is reported as important for successful
benefits realization. A challenge raised in this regards is that
many people seem to have a “linear” way of thinking, which
limits their perception of new possibilities (code: Some have
a linear way of thinking).

We were struggling to get ownership in the line orga-
nization. We still struggle with that ... When we have
new needs, they don’t consider self service to be an
option. They recreate their work process in a modern
architecture. So if we are talking about processing
of [case type anonymized], such as changing the
name of a [anonymized object type], they expect a
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more efficient system for registering this ... While
in reality, the users can do it by themselves ... It is
characterised by not thinking about new ways to do
things. A linear way of thinking based on how we
used to work.

The ability to recognize opportunities requires personal chrac-
teristics, including competence on digitalization and on the
relevant domains (code: Need digitalization and domain com-
petence to see possibilities):

To look up and see the possibilities, then you need
a person that is able to look outward, and onward.
Understand how data can be used and understand
user needs ... You are dependent on a person who
can think in terms of digitalization, think new ...
And you need to understand the tools ... You need
IT competence and you need domain competence in
order to understand the user.

7) Smell: Slipping opportunities, Questions to ask:: Do
we have the conditions necessary for recognizing new op-
portunities for benefits realization? Do those who are in
position to recognize new opportunities have the necessary
understanding of those conditions and the competence of the
relevant domains?

C. Project Size

In general, respondents report that it is more challenging to
succeed with realizing the benefits from larger projects than
from smaller projects. Reasons include that smaller projects
require less followup and that it is easier to make people
interact when the project is small. Further, larger projects have
more tasks that are unrelated to benefits creation, and there are
more things that can go wrong in larger projects

Still, smaller projects can suffer from a lack of priority,
having key resources who are allocated late or shared with
other projects, and difficulties in obtaining assistance.

As the statements related to project size are straight-forward,
we do not include excerpts here. However, what seems to be
the common denominator mentioned with regards to project
size is the challenge to maintaining a focus on benefits.

1) Smell: Loss of focus due to project size, Questions to
ask:: Is the project maintaining a focus on benefits realization
in the face of organizational size issues, such as overhead and
complexity (large initiatives) and lack of priority and visibility
(small initiatives)?

D. Dependencies

Dependencies at work outside of the project or within the
organization can affect benefits realization negatively.

1) Changes in regulations: Digitalization in the public
sector often involves the processing of personal data. In
the digitalization projects we studied, it happened that the
project uncovered that processes were not defined according
to regulations or that the new process required changes in
regulations (both of which are exemplified in Section [[V-B).
Dependencies on changes in regulations puts benefits at risk,
especially when there are uncertainties about the regulations.

2) Contributions from other organizations: The observed
collaborations have been less focused on contractual agree-
ments and more focused on pragmatic collaboration to realize
benefits. An effect of this collaborative basis is that people’s
and organizations’ contributions are based on the different
stakeholders’ perceptions of benefits, rather than on a set of
agreed-upon common benefits to be achieved.

Respondents reported problems with this collaborative basis
when other organizations did not contribute with what was
necessary. However, one project which seemed especially suc-
cessful in ensuring contributions from the other organizations
described how they worked actively to keep organizations
involved (code: Ensured contribution by keeping organizations
involved):

This work [ensuring external organizations’ con-
tribution] started at day one. When we wrote the
mandate for the pilot project, we collaborated with
[contributing organization]. And all the contributing
organizations were involved in the pilot project.
We had defined seven domains and spent a week
exploring each of them to understand the situation
... So they had taken part in describing the problem,
as much as they had contributed to designing the
solution. And then we had them with us. Since then
we have had a regular meeting every Wednesday ...
to work with the needs, look at and comment designs
and user stories, and to test each iteration before final
user testing. These meetings has continued even after
the project was finished.

The degree of involvement that makes sense for each
contributing organization is likely to vary from situation to
situation, but being aware of the potential fragility of their
involvement and contribution has been raised as a concern.

3) Smell: Lacking commitment, Questions to ask:: Which
external parties are we dependent upon and how confident are
we in their (continued) involvement and contribution?

E. The Need and Ability to Reach Benefits Recipients

It is often necessary to interact with those who are supposed
to benefit from a system (the benefits recipients) to help or
make them use the system in their work or life processes.
Direct benefits recipients are those who get benefits from the
system itself, while indirect recipients get benefits as follow-
on effects of the effects that the direct recipients experience.
Constellations of those who receive the benefits of a system
vary from a few direct recipients, through many direct recip-
ients to a mix of direct and indirect recipients. When there
are only a few benefits recipients, spending time on each
recipient might not represent a large cost. When the number of
recipients is large, the amount of time spent on each recipients
is often expected to be low. This can pose a problem when
adoption does not go as expected; especially when the diversity
among benefits recipients is large. That is, the cost of reaching
all recipients is large when there are many, or they cannot
be reached directly, such as when benefits recipients are a
peripheral part of the process far away from the organization
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owning the new process/solution (code: We cannot get in touch
with all recipients):

When creating a self service solution, we cannot

get in touch with all [anonymized profession], or

all citizens of Norway, to make them use the new

solution.

1) Smell: Insufficient contact with recipients, Questions to

ask:: Do we need to, and do we have the resources to, reach
the benefits recipients to ensure benefits realization?

V. DISCUSSION

The benefits of a system impacts work and life processes
and are (or should be) rooted in business, organizational and
societal goals. Understanding how a system will contribute
to those goals — that is, understanding the system’s benefits
— through shifting and evolving technological, organizational
and psychosocial mechanisms is to understand a complex and
opaque problem (Section [I). According to one school of
thought, human beings have evolved to make good enough
(satisficing [46]]) judgements on minimal cues in complex
situations [47], [48]. However, due to this complexity and
opacity, practitioners often lack data and/or the appropriate
verbalizations to back those perceptions and judgements. As
a result, actions might be taken late or not at all.

The projects smells that emerged in this study can be seen
as empirically-based encapsulations of practitioner insights
for ensuring better benefits realization. The smells embody
good-enough actions in a complex and opaque environment.
Relating again to managerial problem-solving (Section [),
the three most important factors for people in identifying a
problem — expertise, stance and attention management [28]
— can function as impediments to problem detection. While
influencing people’s expertise and stance can be costly and
time consuming, we believe the project smells can be a low
cost solution to focusing people’s attention on factors that
are important for realizing the benefits of software projects.
If organizations include project smells for early detection of
problems with benefits realization as part of what they keep
track of — and pay attention to — the threshold for problem-
stimuli to actually be detected may become lower. This should
put practitioners in a situation where they can react timely to
problem-stimuli.

If adopted in an organization or in a project, project smells
could provide important reflection points for software engi-
neers with a legitimacy for concerns raised by those closest
to were relevant observations are made. The time horizon for
actions based on project smells should not be in the future, at
the stratgeic level, but rather, in the short term or immediately.

Smells are not termination indicators. They are indicators
that something must be done to make a situation better, but
this has to happen on time. Projects who practice benefits
management activities during project execution seem to be
more successful on benefits realization, and also on other
success criteria [1]]. Brooks famously said: “How does a
project get to be a year late? ... One day at a time” [49].
Thinking analogously for benefits realization, the need for

day-to-day adjustments becomes pertinent. These day-to-day
adjustments can only be done if software engineering teams
and their managers understand what is going on. The project
smells, we argue, helps teams identify and understand what
is going on regarding benefits realization and can help prac-
titioners to identify the right time to take action. Rather than
the project smells being binary warning lights that managers
should monitor at the cost of everything else, we think people
should hold them in mind to guide them when talking with
people or otherwise observing their projects.

There are a myriad of recommended sensible actions one
can take in development initiatives with the aim to get good
results, but it is hard to tell what, of all these things, to do
and when to do it, before it is too late. In hindsight, there are
often few surprises to what went well or wrong, but the trick
is to do something before the fact, and the project smells are
an empirically-based contribution to that.

We do not address the follow-up question of what to do for
each project smell and who should do it. While this may seem
as an omission, trying to list all the sensible ways to react to
each smell quickly comes out of hand. Indeed, whereas the
smells are generic, the ways to take action must be specific
and depend on the details of the initiative’s organization and
culture. These specific details will also influence how the
interaction of events which might lead to a mix of smells.

VI. LIMITATIONS

The main threats to validity to the empirical study are
construct validity and external validity [50], [51].

A. Construct Validity

Construct validity for the SDI method concerns the extent to
which the concepts are well-defined (accuracy) and whether
they are validly founded in the data (reliability) [36]], [51].
As mentioned, the concept under elaboration in this article
(“characteristics of projects that affects the realization of
benefits”) is one of several concepts elicited in a larger study.
Although the reflexive approach does not see a single reviewer
at lower levels of coding as threat to validity, scholars versed
in the neopositivist tradition might still consider this a threat
to construct validity. The SDI method itself has safeguards to
heighten validity, even when using one reviewer. Moreover, the
fact that many concepts were elicited in the larger study, which
demands extensive adjusting of the various concepts to gain
a level of integrity and distinction for each concept relative
to the other concepts, also gives credibility for accuracy and
reliability for the concept under elaboration here. In this
study, the concept was also refined further by both authors. In
our case, construct validity justifies generalizability, roughly
speaking, to situations for which the concept, including the
project smells which are derived from the concept, applies.

B. External Validity

This concerns the extent to which the results obtained for the
study’s sample and situation hold across other samples and sit-
uations. The sample is designed, rather than random, in that the
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projects were incentivized to perform benefits management.
In the outset, this poses threats to generalizability. However,
the sample is particularly relevant to the topic of interest,
which increases the construct validity of the responses. This is
advantageous for conceptual development, which is our aim in
this study. Also, the sample is critical [52], in that challenges
with benefits management, and project smells, that appear in
the sample are arguably even more present in non-incentivized
settings. On the other hand, external validity may be reduced,
since our sample may be biased by special interest in the topic
and that the sample is from the Norwegian public sector. To
validate the concept and the smells, further studies should
be conducted with other samples and in other development
contexts.

VII. CONCLUSION AND FURTHER RESEARCH

Further studies that observe the use of the smells will tell the
extent to which the proposed seven project smells for benefits
realization are useful. Observational studies, in similar and
related context, will hopefully lead to refinements of the smells
and the identification of further smells.

Benefits realization concerns the effects of using a software
product, and the idea is that the project smells will facilitate
a product focus in projects. Further, it is natural to study the
smells in product-centric development, where cross-functional
autonomous teams are responsible for the entire lifecycle of
functional areas.

The notion of code smells inspired, in form, our notion of
project smells. Work on code smells has been ongoing for
close to 25 years, and both manual and static approaches to
identifying code smells have been applied [53]]. Project smells
for early detection of problems with benefits realization, as
presented here, is not even at the level of the first publication
on code smells [[19], which have names and labels for a large
set of different smells. Although labelling the identified project
smells is easy enough, we propose to postpone that exercise,
and rather focus on the understanding that lies behind each
project smell. That way, the labels (which are less important
than the understanding) can come at a later point, when
the categories of smells has congealed as a result of further
research.
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