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Abstract. The main reason for initiating a software development initia-
tive is to produce value for stakeholders. However, software projects vary
in their degrees of success in delivering the intended value. Since software
projects can consume a significant amount of resources, a lack of focus on
delivering value can result in bad investments. Research suggests that the
absence of frameworks and techniques to support organizations in ben-
efits management activities may be the reason for the lack of focus on
value creation in daily development life. To increase the motivation for,
and the focus on, benefits management, we implemented a generalized
version of a set of published benefit estimation and tracking techniques so
that they are accessible in an extensively used development management
platform (Jira). The techniques are for declaring goals and goal struc-
tures and for expressing estimates of the system’s contribution to the
goals. The usability of the system was tested with IT professionals, the
preliminary results are promising for further development on the present
functionality and for other pieces of benefits management functionality
in the future.

Keywords: Goal Structures · Benefits Management · Software Devel-
opment · Project Management · Jira

1 Motivation

Development initiatives are often complex. When the public sector or a pri-
vate enterprise develops portfolios of services for citizens or customers, a host of
concerns must be taken into consideration regarding the design of the services,
their integration with existing services, the cost of development, deployment and
maintenance, the timespan and the benefits of the services and which goals are
to be met by the service portfolio. If digitalization comes into the picture, as
it inevitably does—not only in pure information systems, but also in systems
with physical infrastructure such as roads and other constructions, further con-
cerns regarding digital inclusion, universal accessibility and automated service
provision come into play.
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Managing development initiatives to success has proven hard; especially for
large information-technological systems. Even under the auspices of agile de-
velopment and management which explicitly put value for the customer in the
high seat, there is a strong focus on the traditional control metrics of time, cost
and scope to the detriment of a focus on the system’s benefits toward fulfilling
goals [1]. One of the basic ideas in improving on this situation is that benefit
should be estimated, tracked and measured with the same rigor as one routinely
does with cost. Several techniques and methods have been presented for associ-
ating benefit estimates to the product elements of development initiatives [2,3,4];
specifically, Large Scale Scrum (LeSS) [5], Scaled Agile Framework (SAFe) [6,7]
and Benefit Points [8,9,10,11,12]—an analogy to story points for cost estimates.

It is essential, however, that professionals are able to use these techniques
readily in daily work life. In project management tools there is usually functional-
ity for recording and tracking cost estimates, but not so for benefit estimates for
tracking progress toward goals. To overcome this shortcoming, an endeavor was
initiated with the aim to integrate benefit estimation and tracking functionality
in commonly used development management tools. Although the basic ideas of
benefit estimation and tracking are simple, their more advanced use in calcula-
tions of benefit/cost ratios and in prioritizing which product elements to develop
first, can quickly become intractable in practice in the midst of the complexity
of development work—a plight shared by benefits management in general [13].
The postulate of the endeavor is that this is, to a substantial degree, a human
interface problem, due to the lack of integrative tools that keep the simplicity of
the concepts intact and hide complex calculations from users.

2 Benefit Estimation and Goal Management

Here, we describe the design and development of a particular part of benefit
estimation and tracking that concerns what we will call Benefit Estimation and
Goal Management (BEGM). For full details, see [14]. The techniques in BEGM
are generalizations of a core set of techniques for Benefit/Cost-Driven Agile
Development (BCDAS) in [10], which is a compilation of ideas put forth in
[8,9,12]. The BEGM functionality was implemented as an extension to Jira, a
widely-used project management and issue tracking tool.3

Benefit estimation is more complex than cost estimation, in that benefit is
assessed as the system under development’s potential to achieve a set of specified
goals. Moreover, goals can be organized in tiered structures; examples being
Objectives and Key Results (OKR) [15], Lean Value Tree (LVT) [16] and also
more traditional project goal hierarchies.

Figure 1 illustrates the BEGM goal structure in the Jira extension (J-BEGM),
together with Epics (which are represented in Jira proper). The Epics (green)
are high-level user stories specifying integral pieces of system functionality (min-
imum marketable features [17] or minimum viable products [18]). Above the epics

3https://www.atlassian.com/software/jira
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Fig. 1. Product elements (epics) and goal structure of BEGM as implemented in the
Jira extension

are goals in collections on various tiers. The curved lines represent possible re-
lationships for benefit assessments. Thus, the epics are assessed by assigning
benefit points for their potential effects on each goal in Goal Collection 1 (which
could be project objectives or effect goals expressing the desired effects of the
system on the stakeholders’ business and life processes). The goals in Goal Col-
lection 1 can, in turn, affect the higher-tier goals in Goal Collection 2 (which
could be organizational goals), and these can, in turn, affect higher-tier goals still
(for example, societal goals). The effects that goals have on higher-tier goals are
also expressed giving benefits points. One can have as many tiers as one wants,
but one must have at least one goal tier for evaluating the benefit of epics.

The lines in the figure shows all possible benefit relations; for example, all
goals in Goal Collection 1 can be given benefit points according to their relative
contribution to every goal in Goal Collection 2. However, some goal structures
might be hierarchical (such as OKR), and elements (epics or goals) on a tier
would relate to a single goal on the next tier, rather than to many. In any case,
the total benefit of a goal or an epic is the result of a weighted sum of the benefit
points assigned to that goal or epic. The goal collection at the uppermost tier
must be given benefit assessments directly, since they are not given benefit points
via their contribution to higher-tiered goals.

Benefit points are relative money-agnostic estimates designed to express rel-
ative contributions, rather than absolute calculations of monetary value. Mone-
tary value can, however be assigned to goals if desired.

Figure 2 shows an example of how this looks like in J-BEGM, where three
goals EFFE-1, EFFE-2 and EFFE-3 have been declared in an uppermost goal tier.
The left-hand screen shows benefit points (weights) assigned, while the right-
hand screen shows the choice to assign monetary values.
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Fig. 2. Setting benefit for the uppermost goal tier: weights (left), monetary value (right)

Goals can be expressed in nominal, ordinal, interval and ratio terms. Exam-
ples are, respectively, Receive media attention as the enterprise most successful
in digital transformation (nominal), Increase customer satisfaction by one me-
dian point (ordinal), Increase drop-out age for user proficiency in senior category
(60yrs–90yrs) by 10 years (interval), and Reduce current average case process-
ing time of 150 hours by 30% (ratio). With benefit points, also achievement on
qualitative (non-financial) goals can be measured. Qualitative goals are often
the main reason for initiating development initiatives—especially in the public
sector—even though it is the financial goals that are often used, together with
the investment cost, to justify an initiative. Financial goals tend to be efficiency
goals. It is therefore important to include qualitative goals explicitly for benefit
assessment in order to balance the abundance of efficiency goals off with “true”
goals; e.g., public well-fare goals [19,20].

Figure 2 (leftmost table) then shows three epics BN-1, BN-2 and BN-3, which
have been assigned benefit points for each of the three objectives. The monetary

Fig. 3. Assigning benefit points to epics: Project (left), portfolio of two projects (right)
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values of the three objectives are shown in the leftmost (purple) tags under each
objective; here, monetary values of 25, 40 and 55 million, respectively, which
gives weights 25/120 = 0.21, 40/120 = 0.33 and 55/120 = 0.46, respectively.
The leftmost (blue) tags for each epic show the total number of benefit points
assigned to that epic (115, 107 and 78, respectively), while the rightmost (purple)
tags show the weighted sum of benefit points for the epic; e.g., 50 ∗ 0.21 + 28 ∗
0.33 + 37 ∗ 0.46 ≈ 37 for BN-1. Figure 2 (rightmost table) shows two projects in
a portfolio with shared goals.

3 Design Approach

The endeavor of developing tool support for benefit estimation and tracking
follows the following design principles:

Concreteness: The techniques should be designed for performing concrete
tasks; a lack thereof will leave professionals in the dark as to what to do,
even if they grasp the general idea of benefit estimation and tracking.

Noninvasiveness: The techniques should be designed to be used in the exist-
ing process flow. If methods are too complex or too invasive in day-to-day
work, they will not be employed.

Satisficing : The techniques should be designed to be good enough for the tasks
at hand and in line with satisficing [21], rather than optimizing.

Support for cognitive processes: The techniques should be designed to suit
the nature of the cognitive processes involved in assessment [22,23].

Recognizability : The techniques should be reminiscent of existing techniques
of state of practice to facilitate adoption.

The central tenet in observing these design principles is that the practition-
ers should concentrate on assessing one benefit relation at a time, in a relative
manner. For example, one should give benefit points to each epic for its rela-
tive contribution compared to the other epics, to one goal at a time in Goal
Collection 1 and then move on to the next goal. The same procedure should
be used for the relations between Goal Collection i and Goal Collection i + 1.
Note that the relations between different tiers may be the domains of different
stakeholders. The relations can be assessed disjointedly, and at different times,
and updated when new information is available. All the weighted sums will be
automatically recalculated with any change. Thus, each task is simple and the
tool should enforce this simplicity. The totality, however, is complex, and the
tool should automatically calculate and recalculate the benefit points of each
element according to whatever the individual assessments are. In the end, each
epic receives a single benefit points value adjusted for all the goal assessments,
which can be used in calculations of benefit/cost ratios and in Earned Business
Value Management [9] and benefits uncertainty assessments [12].
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4 Evaluation

The objective for the type of tools discussed in this article is that they will aid
practitioners in performing benefits management activities; in particular, benefit
estimation and tracking activities. To evaluate the degree to which such tools
meet this objective, we pose the following two propositions:

Proposition 1: Support for benefit estimation and tracking activities can be
implemented in project management tools.

Proposition 2: The support for benefit estimation and tracking activities as
implemented in project management tools are useful in practice.

The present Jira extension (J-BEGM) is a first minimal marketable feature
MMF [24].4 Several other MMFs are planned which will extend the functionality
in the present MMF. The two propositions above will be applied to all of them.

5 Study

For the the evaluation of the present Jira extension, we operationalized the
propositions above as follows:

Proposition 1 Operationalization:
– J-BEGM faithfully implements BCDAS techniques for managing goal

structures
– J-BEGM faithfully implements BCDAS techniques of benefit estimation
– The terminology used in J-BEGM is consistent with that of BCDAS

Proposition 2 Operationalization:
– Product elements and goal structures used in development initiatives can

be expressed in Jira
– The terminology is comprehensible
– The added functionality in Jira will motivate benefit estimation and

tracking
– The added functionality in Jira will assist in benefits management

5.1 Method

The tool is designed to be used throughout the lifecycle of a software system
under development, and the best approach would be to evaluate J-BEGM in
a natural setting. However, this would require a production-ready version of
J-BEGM and a fully prepared development project, which was not feasible due
to time constraints. Therefore, an artificial controlled setting was chosen for this
evaluation.

4In incremental development, a MMF is arguably a more suitable formulation of
a small integral part of value-adding functionality than a Minimum Viable Product
(MVP).
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Usability testing [25] was selected as the method for evaluation. The testing
concerns how the application is experienced and understood during use and was
facilitated by the first author. The specific method used was expert/task-based
usability testing. The usability test has two parts, one for each proposition. In
the first part, IT professionals are asked to perform a set of defined tasks in
J-BEGM that involve using J-BEGM’s most important techniques and features.
In the second part, IT professionals are asked to test a goal structure that they
are using or have used in a project recently. To assess the application’s usability
during the usability testing, participants are observed, and potential miss-steps
and struggles are noted.

5.2 Participants

The evaluation on Proposition 1 requires participants who have knowledge and
experience in benefits management and, optimally, experience with BEGM. Since
BEGM is a part of the current development (a generalization of BCDAS), no
persons had experience with BEGM, but we asked two of the authors behind
BCDAS, as well as a person involved in early stages of the development, to assess
how faithful J-BEGM implements the techniques and terminology of BCDAS.

The evaluation on Proposition 2 requires participants who are familiar with
Jira and who have used goal structures in their work, but preferably with no
knowledge of BCDAS or BEGM (or J-BEGM). For this evaluation it was not
possible to gather participants with these qualities, and we had to use the same
persons to evaluate on both propositions.

Thus, three experienced IT professionals were obtained as participants for
the evaluation. All the participants were picked because of their experience with
the original framework, benefits management, and their experience in using Jira.

5.3 Materials

To conduct the usability testing, it was important to have an application at a
sufficiently high level of maturity in which the user could perform a set of tasks.
Tasks were designed so the participants could utilize all the techniques imple-
mented from the BEGM framework as experiences through the most important
features of J-BEGM. The set of tasks (translated from Norwegian) for Proposi-
tion 1 is given in Fig. 4. For Proposition 2, oral instructions were given to declare
a user-defined goal structure in J-BEGM, without further detailed instructions.

In a real-life scenario, estimating the benefit in terms of distributing benefit
points between epics and goals and between goals in different goal tiers can
be time-consuming, and it also requires knowledge about the different goals to
assess. Since the first part of the usability test (for Proposition 1) aimed at
evaluating how well techniques of BCDAS were implemented, and not how well
the techniques fit in a real-life scenario, a set of data was given for the tasks
(Fig. 4), which the user could insert. The data was derived from the examples
in [10] with some adjustments. Further, because projects and epics are managed
in Jira proper (not in the J-BEGM extension), Jira projects and epics were
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1. Click on Benefit Estimation under Apps
2. Initiate the project by selecting:

(a) Epic as the Product Element, and
(b) Todo, and In progress as Issue Statuses.

3. Create Objectives as a Goal Collection to the Benefit Calculator projects’s Goal Structure:

Name Description

Objectives The system’s intended effects on stakeholders’ work/life-processes

4. Declare the following three objectives:

Obj1 Reduce the average case processing time by 30%
Obj2 Reduce the number of wrong case decisions by 90%
Obj3 Reduce the average client-case processor interaction time by 70%

5. Set benefit points to estimate the benefit of the seven epics for each objective:

Obj1 Obj2 Obj3

E1 16 13 14
E2 25 35 11
E3 25 10 12
E4 10 13 7
E5 3 5 35
E6 6 11 9
E7 15 13 12

6. Create a Portfolio named The Benefits Management Agency.
7. Connect the current project (Benefit Calculator) and the projects dns.no and Benefits DB to

The Benefits Management Agency portfolio.
8. Create Returns as a Goal Collection to The Benefits Management Agency’s Goal Structure:

Name Description

Returns The organization’s long-term goals

9. Declare the following three returns (higher-level goals):

Ret1 Reduce number of man-hours
Ret2 Reduce number of compensations
Ret3 Improved public image of the organization

10. Set benefit points to estimate the benefit of the portfolio items (objectives) for each return:

Benefit Calculator Ret1 Ret2 Ret3

Obj1 12 13 15
Obj2 9 11 6
Obj3 35 5 3

dns.no

Obj1 7 13 10
Obj2 12 10 25

Benefits DB

Obj1 11 35 25
Obj2 14 13 16

11. Set monetary values for each return
12. Go back to the project to see if the benefit points have changed

Fig. 4. Evaluation Tasks for Proposition 1
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predeclared for the tasks. One of the tasks involved connecting three projects to
a portfolio, and two projects were pre-declared for this task to save time.

The usability test was observed by the facilitator (the first author), and
notes were taken when the participant struggled; e.g., if a participant struggled
to perform a task, or if the participant asked to find a specific use case. As
none of the participants had any experience using J-BEGM, some mis-clicks and
wrong navigation were expected.

In addition to the observations by the facilitator, questionnaires (Google
Forms) for the two parts of the usability test were given to the participants. The
questionnaires addressed the operationalizations of the propositions directly; see
Fig. 5 (translated from Norwegian). Further, to gather feedback on the appli-
cation’s general usability, The System Usability Scale was used [26]; see Fig. 5
(lowermost part).

Each question marked with * was assessed on a scale from 1–5, where 1 signifies “Strongly
Disagree”, while 5 signifies “Strongly Agree”.

Questionnaire for Usability Test under Proposition 1

1. To what degree are the techniques for goal structures reflected in the system?*
– Please explain your answer:

2. To what degree are the techniques for benefit estimation reflected in the system?*
– Please explain your answer

3. To what degree is the terminology in BCDAS reflected in the system?*
– Please explain your answer

4. Which aspects of the system did you appreciate?
5. Which aspects of the system can be improved?

Questionnaire for Usability Test under Proposition 2

1. To what extent can goal structures in your line of work be expressed in the system?*
– Please explain your answer:

2. To what extent can you perform benefits assessments that are relevant for your work in
the system?*

– Please explain your answer:
3. To what extent is the terminology in the system comprehensible*

– Please explain your answer:
4. To what extent do you think the system can motivate the use of benefits assessments?*

– Please explain your answer:
5. To what extent do you think the system is helpful for assisting in benefits assessments?*

– Please explain your answer:

The System Usability Scale

1. I think that I would like to use this system frequently*
2. I found the system unnecessarily complex*
3. I thought the system was easy to use*
4. I think that I would need the support of a technical person to be able to use this system*
5. I found the various functions in this system were well integrated*
6. I thought there was too much inconsistency in this system*
7. I would imagine that most people would learn to use this system very quickly*
8. I found the system very cumbersome to use*
9. I felt very confident using the system*

10. I needed to learn a lot of things before I could get going with this system*

Fig. 5. Usability Test Questionnaires
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5.4 Procedure

The usability tests were arranged separately for each individual and split in two
sessions; one for Proposition 1 and another for Proposition 2 and the SUS. One
participant completed the test online via Microsoft Teams. Each session was
scheduled to last about 60 minutes and was started by informing the participant
about the focus for that session. When the participant was ready, the facilitator
handed out the set of tasks and initiated the J-BEGM application with the
appropriate context. If the participants experienced any confusion during the
test, they were allowed to ask questions, and the confusions were then discussed
at the end of the session.

In the first session, the participants were first instructed to initialize a project,
set a goal collection with corresponding goals, and then estimate benefit points
for the epics using the goals in the goal collection. Then, they were instructed to
create a portfolio and connect it with the their project and two other projects
declared by the facilitator. To test the estimation module’s portfolio items mode,
the participants were also instructed to create a goal collection with correspond-
ing goals for the portfolio. Then, the participants could estimate the projects
(portfolio items) using the newly created goal collection’s goals. At the end, to
test setting monetary value, the participants were asked to set some monetary
value to the goals of the portfolio’s goal collection. When the tasks were done,
the participants were given the first questionnaire.

Then, the second part of the usability test was initiated, where the participant
could freely use the application to set up a goal structure from a current or
previous project they had knowledge about and assess it. When the participant
felt done, or if the goal structure could not be reflected in J-BEGM, the second
set of questionnaires were handed out, including the SUS.

At the end, an open discussion was initiated by the facilitator, where the
participants could openly discuss their experiences and thoughts on J-BEGM.
The participants were allowed to use the application further during the discussion
to point out issues and for asking questions.

6 Results

We present the result for each proposition. Feedback from the questionnaire and
the open discussions, including the notes from observation, will be discussed
where relevant. In addition, some observed issues that do not relate to the propo-
sitions are discussed at the end. As the evaluation was conducted in Norwegian,
the responses and feedback have been translated into English.

6.1 Results for Proposition 1

- J-BEGM faithfully implements the BCDAS techniques for managing goal
structures: All the participants agreed that the BCDAS goal-managing tech-
niques were faithfully implemented in J-BEGM. The scores on Question 1 in the
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questionnaire for Proposition 1 (Fig. 5) given by the three participants were,
respectively, 4, 5, and 5, resulting in an average score of 4.6. From the two par-
ticipants who gave a rating of 5, there was no particular feedback other than
“Don’t see anything missing”.

However, the participant who gave a rating of 4, expressed that the Goal
Tier tab should have had a better introduction. However, once the participant
got the hang of it, the flow increased for the rest of the session. The participant
in question was, however, not alone in having issues with the Goal Structure and
Goal Tier tabs. All participants had issues in finding where to insert the goals
for the goal collection they created, although the other participants gave full
scores on this question.

- J-BEGM faithfully implements the BCDAS techniques of benefit estima-
tion: The participants also agreed that J-BEGM faithfully implemented BC-
DAS’s techniques for benefit estimation, as the scores given by the participants
on Question 2 were the same as for the previous question. Two participants ex-
pressed joy in using the estimation table in J-BEGM. One of the participants
mentioned the estimation table as one of the best aspects of the system: “I liked
the estimation process the most”.

However, they had some suggestions for improvements. One of the partici-
pants suggested that the benefit estimates should be carried forward to Jira’s
standard epic view. In the current state of J-BEGM, the benefit points are stored
as a parameter for the issues but are not visible outside J-BEGM. Another par-
ticipant suggested that, in addition to the table, a bar chart view for each goal
(on which the epics are assessed) would be useful. According to the participant
in question, this could perhaps visualize the differences between each epic to a
greater extent than numbers in a table, and it would enable the user to distribute
points to one goal before the next, which is the approach suggested by BCDAS
[10, p. 24]. Beyond this, the participants seemed very satisfied with J-BEGM’s
implementation of the techniques.

- The terminology used in J-BEGM is consistent with that of BCDAS : For
the terminology, the participants were less satisfied; the scores given by the par-
ticipants on Question 3 were 3, 4, and 5, resulting in an average score of 4. This
is also reflected by the observations of completing the tasks and the participants’
justification of their scores. The terms that the participants commented on were
Goal Structure, -Tier, -Collection, and Portfolio Item. Since these terms arose
when generalizing the goal structure in BCDAS to BEGM, these are not fully
consistent with the ones used in the BCDAS techniques in [10]. To improve on
the situation, one of the participants suggested implementing profiles, or tem-
plates tailored to different contexts. The terms regarding the estimation module,
however, were familiar to the participants.

6.2 Results for Proposition 2

- Product elements and goal structures used in development initiatives can
be expressed in Jira: This was only answered by two of the participants. The
scores on Question 1 in the questionnaire for Proposition 2 (Fig. 5) given by
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the participants were 4 and 5, resulting in an average score of 4.5. One of the
participants missed functionality for using non-financial goals in J-BEGM. The
BCDAS framework supports setting monetary value to qualitative returns (non-
financial gains) based on relative comparisons using a model for integrating soft
and hard returns (MISHRI) [8][10, p. 31]. Since J-BEGM supports the setting
of weights in addition to, or instead of, monetary value, combining financial and
non-financial goals can be achieved using weights. Indeed, this generalizes the
techniques for handling soft returns in [10], although this may not have been
apparent to the participants. Other than that, both participants stated that
they were able to reflect their goal structures in J-BEGM and assess on them.

- The terminology is comprehensible: As with the terminology statement for
Proposition 1, the response on Question 3 for Proposition 2 on how the over-
all terminology of J-BEGM was understandable for more general use did not
indicate satisfaction. The scores given by the participants were 3, 4, and 4, re-
sulting in an average score of 3.6. Also here, the participants expressed confusion
concerning the more general terminology introduced in the BEGM framework:
“Goal Tier is a key concept and should have been given a more thorough intro-
duction”.

One of the participants stated that the termsGoal Structure, -Tier, -Collection,
and Portfolio Item seemed rather too generic and that these are not usually used
in real-life contexts. Another participant argued that his lack of knowledge of the
newly introduced terminology, which also increased his navigation problems, was
linked to the fact that there was no introduction or explanation of these terms in
J-BEGM. The participant suggested that J-BEGM could introduce and explain
the new terms to make the system more understandable, and also suggested to
combine the Goal Structure and Goal Tier tabs to avoid confusion.

- The added functionality in Jira will motivate benefit estimation and track-
ing. The response regarding whether J-BEGM can motivate to increase the use
of benefit estimation and tracking received relatively high scores. The scores
given by the participants on Question 4 were 4, 5, and 5, resulting in an aver-
age score of 4.6. However, one of the participants stated that the application’s
current state might “require a user who is passionate about the idea”.

As the participants struggled with the introduced terminology from the
BEGM framework, and to some degree with the goal managing practices as
implemented in J-BEGM, one participant stated that there is a certain user
threshold, but once overcome, the application should provide significant utility.

- The added functionality in Jira will assist in benefits management The
response to Question 5 received the same scores as the previous question. In ad-
dition, Question 2 is relevant here, and the participants scored 4 and 5, resulting
in an average of 4.5.

One participant enjoyed that J-BEGM was integrated with Jira, which en-
ables a familiar workspace, where the backlog can be directly integrated. The
latter was also expressed by another participant, who stated that the process en-
abled easier assessment than traditional Excel sheets, which offer no integration
with Jira.
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6.3 Observed issues

As stated previously, for some of the given tasks, all the participants struggled
to navigate in J-BEGM to find where they could perform the tasks. Some of the
most frequently occurring issues were declaring goals in a created goal collection,
setting monetary value to the goals of a goal collection, and connecting portfolio
items. The intuition of all participants was that goals might be created by clicking
the action button of the Goal Collection in the Goal Structure tab. Only one
of the participants was able to locate the New Goal button on their own. The
rest of the participants needed guidance. The same intuition was at play when
setting the monetary value of the goals. On this task, all participants needed
guidance.

All the participants also needed guidance for connecting projects to portfo-
lios. This involved a lot of navigation throughout the application. All participants
checked the portfolio’s Goal Structure tab, while some checked the project’s Set-
tings tab.

One of the participants, who conducted the usability testing through Mi-
crosoft Teams, had a low screen resolution, which resulted in a too-low browser
height limit. Because of this, during the first estimation the participant had to
scroll down, which hid the navigation bar making it difficult find the way back.
One solution to this could be to use a fixed position on the navigation bar. The
navigation bar is important for navigating through the different functionalities
in the application.

6.4 The System Usability Scale

To calculate the System Usability Scale score (SUS score), an individual’s ratings
(scale positions) are converted into a score contribution. This is done as follows:
For scores on an odd-numbered question (questions 1, 3, 5, 7, and 9), the score
contribution is calculated by the scale position minus one. For even-numbered
questions, the score contribution is calculated by five minus the score position.
Then, the individual’s score contributions are added and multiplied by 2.5. After
doing this for each participant’s answers, one can calculate the average score,
which is the resulting SUS score. Figure 6 shows a spreadsheet used to calculate
the SUS score of the usability test.

A score of above 68 is considered above average.5 Our SUS score of 72.5 is
slightly above average which is a positive result for the first evaluation of the
application.

6.5 Results Summary

The evaluation results indicate mostly positive feedback regarding the state-
ments in the propositions and for the usability of J-BEGM. However, the feed-
back provided by the participants identifies some aspects of J-BEGM that are

5https://www.usability.gov/how-to-and-tools/methods/system-usability-
scale.html
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Fig. 6. SUS Results

confusing, and that can be improved in the next iteration of J-BEGM’s devel-
opment. Nevertheless, since this was the first application evaluation, the results
indicate that J-BEGM has the potential to motivate and be a helpful assistance
in benefits management.

7 Discussion

Research, e.g., [1] and anecdotal evidence suggest that practitioners think that
benefits considerations do not play an important enough role in project decisions
and that considerations of time, cost, and scope take up too much space in
comparison. Initiatives have been, and are, under way to guide digitalization
agencies and funding bodies in integrating benefits considerations to a greater
extent in governmental guidelines. The BCDAS framework has been given as part
of a course for IT professionals over several years, but although participants have
expressed enthusiasm over guidelines and frameworks, few practitioners have
adopted the techniques in daily work; a tendency also observed years ago [13].

Making benefits management techniques accessible in Jira could enable prac-
titioners to adopt and adapt benefits management activities into their daily work
routines, and hopefully make them more likely to perceive themselves as success-
ful in delivering benefits [27]. The current development is intended to be a first
step in that direction for benefit estimation and tracking activities. Overall, the
usability tests suggest that the Jira extension contributes to making techniques
accessible in daily work, but improvements and enhancements must be done.

As stated by one of the participants, adopting benefits management prac-
tices with the Jira extension as it is now might require users who are, at the
outset, passionate about the idea of estimating and monitoring benefits. Hence,
passionate benefits management practitioners might be the early adopters of the
application, while most organizations and their potential users may take the role
of the late majority who might not use the application “unless everyone else in
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the business does so”. Early adopters, on the other hand, might use an applica-
tion even when it is not optimized in usability or not even fully functional [28]. To
enable easier adoption and to encourage the late majority to use the J-BEGM,
shortcomings and issues regarding the current state of the application must be
resolved.

In addition to the shortcoming aready mentioned, the participants suggested
further development along the following lines:

Templates and information views. To assist navigation and to explain the
concept in the tool, templates might help; e.g., for various goal structures (OKR,
LVT and more traditional structures). Information views could be available on
each tab to explain the concepts and their use.

Enhanced visualization. To help the user to distribute points for one goal at
a time [10, p. 24] and to include an enhanced visualization of the differences
in points distributed for each goal to be estimated, one participant suggested a
view in which the estimation tables were split for each goal.

Benefit-cost index and ranking of the backlog. For now, the only way to see
the benefit points is through J-BEGM, and there is no way of seeing them in
the actual backlog or in Jira’s standard issue view. Therefore, to fully integrate
the benefit points in the Jira backlog, there is still some work to be done. Since
Jira has a ranking system for issues, the estimated benefit points could be used
together with the story points to calculate a benefit-cost index [10, p. 29] to
prioritize backlog elements based on benefit and cost estimates.

8 Threats to validity

We discuss threats to internal and external validity and reliability, as those most
relevant for this usability study.6

8.1 Internal Validity

Internal validity in the context of usability testing refers to the degree to which
the study design biases participants toward a certain response or behavior.

Questions. The questions in the questionnaires ask directly whether the ap-
plication succeeds in fulfilling desired objectives. As the facilitator was present
while some participants were filling out the forms, and because the participants
knew that the facilitator would read their answers, a potential threat is that they
gave a high score out of politeness (acquiescence bias, social acceptability bias,
researcher bias, and interview bias). Another threat is that the first part of the
usability test, along with the questionnaire, took much longer than anticipated.
The questions were quite comprehensive, leading participants to investigate the
application more thoroughly before providing answers. This could pose a threat
to the evaluation’s internal validity as the work of participants regarding the
first questionnaire might be tiresome, which could result in less motivation for
the second part of the usability test.

6https://www.nngroup.com/articles/internal-vs-external-validity/
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Tasks. Because the participants were first instructed to complete a set of
tasks, the participants inhabited knowledge and user experience before they
were asked to express a goal structure of a current or previous project of their
knowledge. The first usability test might ease the participants’ ability to express
their goal structure compared to a study without those tasks.

8.2 External Validity

External validity refers to the extent to which results apply to relevant behaviors
or situations in the target audience, different from those applied in the study.

Time. Because the evaluation was scheduled to last about 60 minutes, it is
important to note that the participants, although experts in benefits manage-
ment and therefore expected to detect any deviations, might have overlooked
some features that do not faithfully implement the goal managing and estima-
tion techniques of BCDAS. Another consideration is that one of the participants
took the test after a long day at work and found it hard to concentrate after
completing the first part of the test. Further, that particular test instance was
conducted online through Microsoft Teams, and the participant was provided
access to the Jira test site where the tasks were performed. This enabled the
participant to complete the questionnaire at will in spare time. This might have
made it easier for the participant to be more thorough in his investigation. Be-
cause the response from the evaluation arrived some days after the initial session,
the participant might have forgotten some aspects of the tool. While this also
has bearings on internal validity (above), the fact that the study was conducted
with somewhat primed participants in an artificial setting compared to a daily
work situation might pose a threat to external validity

Use of goal structures. For the second part of the study, participants were
asked to evaluate the goal structure of a project they had previously worked on
or were working on. However, one of the participants had no prior experience
using goal structures in their work. Therefore, the second part of the usability
test was skipped, and the first two questions of the second questionnaire were
omitted since they required the participant to reflect on their work setting while
using J-BEGM. This highlights the question as to whether J-BEGM should be
used to encourage the use of goal structures in settings where an organization
currently does not use goal structures, or whether J-BEGM should only be used
to express goal structures already in place in organizations. The external validity
of this study depends, in part, on what standpoint one takes on these questions.

Timing of the SUS. According to guidelines, the SUS should be used after the
respondents have had an opportunity to use the evaluated system and before any
debriefing or discussion takes place. The latter is to prevent “... the respondents
from thinking about items for a long time”, and most likely to avoid a facilitator
influencing their answers. However, the SUS was, in fact, introduced as the
last questionnaire. Because the usability test was divided into two parts, we
wanted the participants to spend more time using the system, giving them more
experience with the application that could be useful when filling out the SUS.
However, as two questionnaires and some discussion took place in between, the
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results from the SUS might contain some bias, which poses a threat to external
validity, but also to internal validity (above).

8.3 Threats to Reliability

Reliability concerns how well a study design produces the same results on sepa-
rate occasions under the same circumstances [29].

Question interpretations. In the first question of the questionnaire, one par-
ticipant gave a lower score than the other participants because of issues related
to the goal tier term and tab. However, all the participants discussed these is-
sues giving the impression of similar perceptions. A reason for unequal scores
under seemingly equal perceptions could be misinterpretations of the questions.
This might suggest that the tasks and questions were not clearly enough defined,
which may introduce variability in answers and poses a threat to the reliabil-
ity of the evaluation. This could potentially have been avoided if the questions
were broken down into smaller sub-questions that were more easily understood.
However, the writing of well-written, non-biased questions can be challenging
[30].

Time. As stated in the external validity section, one participant was tired
after a long day of work, which resulted in more time spent to complete the
evaluation. This poses a threat to the reliability of the evaluation, as the time
given might have influenced the participant’s answers. However, as this was the
initial evaluation of J-BEGM, getting feedback was prioritized over reliability.

Number and nature of participants. Because the number of practitioners of
BCDAS is unknown, it was difficult to get in touch with further participants
for the evaluation. Because the participants used to evaluate the solution had
knowledge of the BCDAS framework, the results for Proposition 1 would seem
reliable. The results for Proposition 2, however, may not be reliable, specifically
regarding J-BEGM’s ability to reflect various goal structures used in develop-
ment initiatives. As the second part of the usability test was completed only by
two participants, the test only shows J-BEGM’s ability to reflect two different
goal structures compared to the variety of those that might exist in different
organizations and development initiatives. Because of this, Proposition 2 needs
more investigation.

9 Conclusion

Further research and development on the human-computer interface for benefits-
management tool support is needed. Nevertheless, our preliminary findings, to-
gether with preliminary findings from prototyping related functionality [11] (also
based on [10]), indicate a certain enthusiasm for the usefulness of such tool sup-
port. Benefits management involves activities that are inherently complex. The
present study therefore tests the effect of designing and implementing a human
interface to a complex totality, according to design principles that are geared
toward helping practitioners to keep the task simple.
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Future research and development should include easier navigation in the
present tool along with enhanced visualization features and even deeper inte-
gration with the standard features of Jira. Further development is underway by
several teams, and the hope for the future is that J-BEGM and other exten-
sions that implement other techniques will be complete products that can be
distributed on the Atlassian Marketplace to allow organizations and users to
install them on their Jira site. This would enable IT professionals to visualize
their project’s benefits potential and to prioritize with a benefits/cost perspec-
tive. Our society depends on the successful management of development projects
in terms of goals that reflect the true societal values for its citizens.
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