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Abstract—Software investments are traditionally implemented
using project organization, which often leads project participants
to focus on time, cost and scope, rather than the intended benefits
of the investment. We conducted a survey to compare work
organized as projects against work organized as Continuous
Product Development (CPD). Our results indicate that: 1. Both
project organization and CPD are commonly used in practice. 2.
Agile is very popular, but DevOps and the use of linear models
for organizing work are also frequent. 3. CPD is perceived to
outperform projects in realization of benefits. 4. We found no
difference in perceived realization of benefits between those using
or not using a set of ways of organizing work (including linear
models, agile, DevOps, BizDev or program organization). We
conclude that organizing work using CPD is a viable alternative
to project organization, especially in situations where failure
must be avoided. Also, we suggest that more research should
be conducted to better understand what factors of the different
ways of organizing work affects the realization of benefits.

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

I. INTRODUCTION

Traditionally, software investments are implemented
through projects or programs – sometimes managed using
portfolio management. Once a project is finished, the solution
is transferred to IT operations, who takes over responsibility
for the solution, including its maintenance. This approach
fits nicely into financial management, where the temporary
organization of projects are considered capital expenditure,
and the continuous maintenance done by IT operations are
considered operational expenses.

Although there are clearly organizations that are successful
in developing software solutions using project organization [1],
many studies raise concerns about the low degree of success
in software projects [2]–[4].

To better understand project success, Baccarini suggests that
project success = project management success + product suc-
cess [5]. In this way of thinking, project management success
is concerned with delivering a project according to the agreed
time, cost and scope, while product success is concerned with
the realization of benefits of investments. When the temporary
project organization is dismantled before realization of the
benefits of the product begins, project participants tend to
prioritize what they can be measured on [6] – which is project
management success [7]. Thus, the way software investments
are financed is likely to limit the realization of benefits.

An alternative approach to financing software investments,
that seems to be popular when talking with practitioners, is
the use of Continuous Product Development (CPD). In CPD,
the team or organization is tasked to work on a product, or
product area, with no defined end date, often as a solid line
organization. The cost side of the investment is managed by
the amount of people allocated to the product organization,
allowing the people involved to focus on the product and the
benefits of the product.

There are two important differences between software in-
vestments organized as projects vs. CPD. First, although the
success criteria should be the same, they often end up being
different. While projects have a tendency to focus on project
management success, CPD organizations has to deal with the
product’s success or failure over time. Second, unpredictably
is handled differently. While projects have a defined end date
within which the agreed scope should be delivered, CPD is
often used to deliver product features continuously, handling
changes as they come.

As CPD seems a popular way of organizing software work,
we wish to explore the degree of adoption of project and CPD.
Also, we wish to explore the degree to which one way of
organizing work performs better in realizing benefits of the
investment. To explore these topics, we conducted a survey
among practitioners in the Norwegian IT-industry.

The next section presents work relevant for the research
topic, before the research questions are presented in Sec-
tion III. The research method is presented in Section IV and
the results in Section V. After that, we discuss and conclude.

II. BACKGROUND

The organizing of software work has evolved over the
years driven by a need to make use of the information and
understanding that is gained during the software process, for
the purpose of meeting stakeholder needs better. Even the
earliest process models had a focus on producing a system
that is useful for the customer.

One of the earliest process models for software development
was described in 1956 [8], later coined the waterfall model [9].
The waterfall model is a linear model, where requirements
are communicated clearly in the beginning of a project, and
the project is planned from initiation to completion, providing
stability, structure and predictability [10]. In 1970, Royce [11]
suggested that understanding gained in one phase, can result
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in the need to redo work from a previous phase. Royce’s take
on this problem, was that moving back to previous project
phases is costly, and should be avoided by better preparations.

Iterative process models take a different approach to chang-
ing understanding. Rather than considering changed under-
standing as a deviation from the plan, iterative models are
designed so that understanding acquired in one iteration of
software development, can be utilized in the following itera-
tions. Rather than trying to eliminate the need for adaptation,
iterative approaches are designed to handle change proactively,
rather than reactively. Although iterative organization of soft-
ware work has reportedly taken place as early as 1957, the
first publications on the topic were only due in 1988 [12].

Although early iterative models helped practitioners to uti-
lize new understanding acquired during development, feedback
from users often came late, due to infrequent, perhaps only
yearly, releases. From around the year 2000, release cycles
started to shorten, and by 2010 companies were releasing
software multiple times a day [13]. It is likely that this change
has been aided both by agile development and management,
and the emergence of approaches such as DevOps.

Agile software development is all about feedback and
change [14]. This is aided by principles such as “early
and continuous delivery of valuable software”, “welcoming
changing requirements”, and “business people and developers
working together daily” [15]. Projects using agile practices,
have been found to see themselves as more successful in
realizing benefits than other projects [16], especially those with
flexible scope and frequent delivery to the client.

DevOps, and later BizDev, were designed to increase
information sharing and collaboration among organizational
units: “DevOps integrates the two worlds of development and
operations, using automated development, deployment, and
infrastructure monitoring. It’s an organizational shift in which,
instead of distributed siloed groups performing functions sepa-
rately, cross-functional teams work on continuous operational
feature deliveries” [17]. This means that those who develop
become integrated into where benefit are experienced, which
ostensibly, should foster increased understanding of benefits
during development. Moreover, just as DevOps brings the
organizational units responsible for development and opera-
tions closer together, BizDev suggests to bring those making
business decisions closer to those developing software solu-
tions, through continuous planning and continuous budgeting.
On the face of it, this is perfect for evolving and utilizing
understanding of benefits. Combining DevOps and BizDev
into BizDevOps [18] would seem better still.

Practices such as agile, DevOps and BizDev fit nicely
into CPD organization, because the practices are geared to-
wards continuously learning and delivering value, without the
constraints imposed by project organization and more linear
approaches. An approach that shares many similarities with
CPD is Continuous Software Engineering (CSE) [18]. In CSE
it is suggested that software engineering should be considered
as a set of continuous processes, including continuous plan-
ning, budgeting, integration, delivery, deployment, verification,

testing, compliance, security, evolution, use, trust, run-time
monitoring, improvement, innovation and experimentation.
While all of these processes fit nicely into CPD, they are not
a requirement for CPD. What CPD adds to the picture is the
explicit lifecycle-focus on product and the discard of the time-
bounded project as organizational form.

III. RESEARCH QUESTIONS

Our first objective is to understand how common different
ways of organizing software work are. We look into the
adoption of project vs. CPD, and the adoption of ways of
organizing, such as the use of linear models, agile, DevOps,
BizDev and program organization.

Our second objective is to understand if there are differences
in the perceived realization of benefits when using the above
ways of organizing.

We pose the following research questions:
RQ1 How common is CPD compared to project organiza-

tion?
RQ2 How common are the following ways of organizing

work: linear model (waterfall, v-model, etc.), agile,
DevOps, BizDev and program organization?

RQ3 Is the realization of benefits perceived to be higher
in work organized as project or as CPD?

RQ4 Are there differences in the perceived benefits among
those organizing work using linear models, agile,
DevOps, BizDev or program organization?

IV. RESEARCH METHOD

We conducted a survey consisting of an online question-
naire to address the research questions. Data was collected
during a webinar titled Digitalization as Continuous Product
Development in June 2021. During this webinar selected IT-
professionals presented experiences and reflections on CPD.

Respondents were asked to base all answers on the latest
IT system product development they had taken part in (either
organized as project or CPD), where the product or part of
the product had been taken into use. As discussed in [19],
selecting the last project (in this case the last IT product
development) “... reduces the risk that the sample of projects
is biased towards the most successful or the largest software
projects ...” [19]. This is relevant, because we want to compare
characteristics of the reported work with perceived success in
realizing benefits.

Comparing the sizes of projects and CPD is not straight-
forward, since CPD does not have a defined end-date, and
consequently not a comparable amount of man-hours to com-
pare with projects. Nevertheless, for a description of the size
of the work, we asked respondents to provide the number of
people involved in the work at most. Then, when including
size in the analysis, we used the categories of organization
sizes proposed by the European Commission [20].

A. Survey Questions
The survey questions most relevant to answering the re-

search questions are presented in Table I. A complete list of
survey questions and responses are available at [21].
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TABLE I: SURVEY QUESTIONS

Question Answer options
SQ1
How was this work organized?

Select one:
-Project
-CPD
-Other, explain: [text field]

SQ2
Approximately how many peo-
ple was/are actively involved
in the work at most? - both
from the product owner side
and the product developer side

[text field]

SQ3
By and large, how well do you
consider that you succeeded in
realizing benefits as a result of
the product?

Five-point ordinal:
(Very Successful 1–5 Very Unsuccess-
ful + 6 Don’t know)

SQ4
Was the product owned by
public or private sector?

Select one:
-Public sector
-Private Sector

SQ5
Which ways of
working/organizing was
used?

Multiple choice:
-Linear model (waterfall, V-model, etc.)
-Agile
-DevOps
-BizDev
-Organized as program
-Other: [text field]

B. Respondents and Response Rate

A total of 140 people were present at the seminar at the point
in time when the survey started. Of these, 131 participated in
the survey, but 19 stopped after providing demographic data
only. These 19 are not included in the survey results. In total
npartial=112 (85%) people completed the first three pages of
the survey, and ncomplete=94 (72%) finished the entire survey.
The size of work reported on are in the following categories:
20% micro (<10 people involved), 55% small (10–49 people
involved), 20% medium (50–249 people involved) and 4%
large (>250 people involved).

Figure 1 shows an overview of the success in realizing
benefits. Compared to what is reported in similar studies (see
[19]), it seems that respondents in this survey reported on work
that is more successful in realizing benefits.

Among the npartial respondents, 36% represented the product
owner side exclusively, 49% represented the product de-
veloper side exclusively, while 15% represented both sides.
The respondents’ average experience with creation of digital
solutions ranged from under a year to 50 years, with a mean
of 17.6 years and median of 20 years. The number of years

Fig. 1: Degree of Realization of Benefits

of experience as a manager in this field ranged from one to
30 years, with a mean of 10.5 years and median of 9 years.
Further, 51.8% of the respondents reported to organize work
as projects, while 40.2% reported to organize work as CPD,
and 8% reported to organize work as “other” (most of these
were combinations of project and CPD). Finally, 68% of the
respondents reported on products owned by the public sector,
while 32% reported on products owned by the private sector.

C. Analysis

For each of the four research questions, we present de-
scriptive statistics for the corresponding survey questions. For
RQ3 and RQ4, where we look at relations between variables,
we also present significance values and effect sizes for the
comparisons.

When comparing projects and CPD with respect to the
realization of benefits (RQ3 and RQ4), we exclude data from
work organized as “other” and data where the respondents
reported not to know the degree of benefits realization. We
use a t-test to calculate significance values and effect sizes
[22]. Although the data is not normally distributed, the sample
size is large enough for the t-test even with a skewed sample
(condition: n≥40 [22, p. 516], current sample: nproject=56,
nCPD=45). For effect sizes we use Cohen’s d with the following
rules of thumb [23]: <0.1 (very small), 0.1 – <0.3 (small), 0.3
– <0.5 (medium), 0.5 – <1.2 (large), 1.2 – <2.0 (very large)
and >=2.0 (huge). We use a two-tailed test [22], because we
make no assumptions on projects performing better or worse
than CPD.

When comparing other ways of organizing work with re-
spect to the realization of benefits, we exclude only the data
where respondents reported not to know the degree of benefits
realization. Because some of the ways of organizing work have
few reported occurrences, we use the Fisher’s exact test [24]
to calculate significance values.

V. RESULTS

A. Organization of work (RQ1 and RQ2)

Figure 2 summarizes the results on the different ways of
organizing work. Figure 2a shows the data from SQ1, where
we see that project organization is more common than CPD.
Those selecting the “other”-category, were combining project
organization and CPD, or using program organization; often
organizing work using CPD-like aspects within a project.

Figure 2b shows work organization (SQ1) differentiated by
size (SQ2). We observe that the micro and large endeavors use
CPD more often than project organization. When looking at
the small- and medium-sized endeavors, project organization
is more common than CPD. It is interesting to note that
large endeavors observed here are either organized as CPD or
using program organization (reported as other, with program
organization written in the freetext field).

Figure 2c shows differences between endeavors in the public
sector versus the private sector (SQ4) in selection of work
organization (SQ1). Visual inspection indicates no substantial
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(a) Use of Organization Method (n=112) (b) Use of Organization Method Grouped by Size (n=110)

(c) Use of Organization Method Grouped by Owner (n=110) (d) Use of Way of Organizing Work (n=94)

Fig. 2: Organization of work

differences between work organization in efforts owned by the
public versus the private sector.

Figure 2d shows which ways of organizing are most com-
monly applied (SQ5). SQ5 is a multiple choice question,
allowing respondents to select several ways of organizing
work. Respondents report the use of agile to be very common,
with 84% of respondents reporting to use agile in their latest
completed endeavor. DevOps is the second most common way
of working (32% adoption). Interestingly, linear models are
also somewhat frequently used (23% adoption), and 21.5% of
those using agile, also use a linear model.

B. Comparing the Use of Practices with Realization of Bene-
fits (RQ3 and RQ4)

Table II shows the realization of benefits (SQ3) when
organizing work as projects versus CPD (SQ1), by percentage
of responses in each benefits realization category. Our data
shows that work organized as CPD is perceived to be signif-
icantly (two-tailed t-test p=.020) more successful in realizing
benefits than work organized as projects. The effect size of
the comparison is Cohen’s d=0.475, which is considered a
medium effect size. Although this does suggest that CPD

outperforms projects, there are other takeaways from Table II
worth highlighting:

• 55% of the projects were reported to be successful or
very successful (78% for CPD).

• Projects are more distributed on the success-scale than
CPD.

• Work organized as CPD was always reported to be neutral
or better.

In summary, work organized as CPD was perceived to
be more successful than projects, but there are also many
successful projects. Among the work reported to use CPD,
there were no unsuccessful occurrences.

TABLE II: PERCEIVED REALIZATION OF BENEFITS FOR WORK
ORGANIZED AS PROJECT VS CPD (n=101)

Benefits realization Project CPD
Very Successful ∼ 12% ∼ 9%
Successful ∼ 43% ∼ 69%
Neutral ∼ 29% ∼ 22%
Unsuccessful ∼ 11% 0%
Very Unsuccessful ∼ 5% 0%
Two tailed t-test p=.020
Effect size d=0.475
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TABLE III: REALIZATION OF BENEFITS FOR EACH WAY OF ORGANIZING WORK (n=93)

Linear Agile DevOps Program
No Yes No Yes No Yes No Yes

Benefits realization (n=71) (n=22) (n=14) (n=79) (n=63) (n=30) (n=80) (n=13)
Very Successful 13% 9% 7% 13% 14% 7% 13% 8%
Successful 58% 50% 57% 56% 51% 67% 55% 62%
Neutral 24% 27% 29% 24% 27% 20% 26% 15%
Unsuccessful 5% 5% 0% 6% 6% 3% 5% 8%
Very Unsuccessful 0% 9% 7% 1% 2% 3% 1% 8%
Fisher’s exact test p=0.208 p=0.594 p=0.589 p=0.462

Table III shows comparisons between the other categories
for organizing work (SQ5) with respect to benefits realization
(SQ3). Using the Fisher’s exact test (bottom row in Table III),
we see that our data does not show significant differences in
the realization of benefits between those using or not using
any of the ways of organizing work. Thus, our data data does
not support the current trends in software engineering, where
linear models are considered inferior, and agile and DevOps
has become very popular.

VI. DISCUSSION

The observation that CPD outperforms projects when it
comes to the realization benefits, is relevant for several groups.

First, it is relevant for those making investment decisions.
By organizing investment into projects there might be a
perceived predictability of time, cost and scope, but this seems
to come at he expense of reduced benefits realization.

Second, it is relevant for those working to create software
products and realize the benefits of those products. Organizing
work in a manner that increases the probability of realizing
benefits, helps team members achieving the purpose of their
work, which is likely to provide improved job satisfaction.

Third, it is relevant for researchers, because it raises the
awareness that several ways of organizing IT development and
lifecycle work can lead to success; even though some modes
of organizing work are currently in vogue. Researchers should
not become evangelists for one approach or the other. Rather,
one should conduct research that helps us understand the
characteristics of situations where various ways of organizing
work – and in particular, project or CPD – is most suitable.

We are puzzled to observe that neither the use, nor non-use,
of linear models, agile, DevOps or program organization, had
any significant effect on the realization of benefits. Given that
further studies with larger power (see next section) corroborate
this, one might contrast this to what seems to be the main-
stream opinions in the software industry, where linear models
are considered bad, and agile is very popular. We speculate that
this could be due, either to practitioners making good choices
about various ways of organizing work, or, conversely, that
practitioners are not successful in using the different ways of
organizing work. Both of these situations could explain the
lack of differences, and more in-depth studies are called for
to unravel the connections between various nuances in ways
of organizing work and success in benefits realization. In the
mean time one might speculate as follows:

Looking at the results under the assumption that practition-
ers are making good choices of ways of organizing work,
one can speculate that practitioners employ linear models in
situations of low uncertainty (where this approach would fit)
and agile approaches when there is more uncertainty. This
assumption is supported by the observation that the overall
degree of realization of benefits reported here, is higher than
in similar studies [19] (see Section IV-B and Figure 1).

Alternatively, looking at the results from the view that
practitioners are not able to utilize the different ways of
organizing work, could help explain why using agile, DevOps
and program organization does not seem to lead to higher
realization of benefits. This view finds support in challenges
reported when introducing agile, DevOps and program organi-
zation. Introducing new ways of working can be a challenging
task [25], including resistance to change [26] and pressure to
use traditional approaches [27]. For DevOps, there is lacking
consensus on the best way of organizing work to ensure
collaboration between development and operations [28].

VII. LIMITATIONS

A. Statistical Conclusion Validity

The low number of respondents (112) in this survey, gives
low statistical power with a low probability of observing
significant results that are actually present in the population.
Replicating studies using a larger sample may find effects that
were not uncovered in our data.

It is possible that a webinar on CPD attracts people who
are already using CPD. If this is the case, the percentage
of respondents using CPD would be higher here than in
the population of software product development initiatives.
However, the resulting near equal group sizes for projects
versus CPD was beneficial for the purpose of answering our
research questions via the present survey.

B. External Validity

Based on demographic data in this study, one can generalize
the results to populations with similar characteristics. For our
sample, this can be problematic for three reasons:

1) We have limited demographic information of the work
reported on in this study. Limited information was
collected due to time limitations duration the webinar.

2) It is possible that practitioners attending a seminar on
CPD think differently about organization of software
work than others. As such, it is likely that the number
of respondents reporting to organize work using CPD is
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higher in our sample than in the population of software
development endeavors in the industry.

3) A webinar and survey conducted in Norwegian, limits
the effects of cultural difference, and difference in
respondents background. It is possible that respondents
with a different background would yield different results.

C. Construct Validity

A recent study of the use of linear models and agile method-
ology [29] found that work organization only accounts for 40%
of observed activities in organizations, while the remaining
60% are a result of method incompleteness, peoples skills
and habits, organizational noise and similar factors. Thus,
when practitioners report to use a linear model, agile, DevOps,
BizDev or program organization, it is not clear exactly to what
extent, or how, these ways of organizing are implemented.

We observed that the number of respondents reporting to
use BizDev was very small. Our impression after talking with
practitioners, is that many of the practices in BizDev are
commonly used. If this is the case, it seems BizDev is not
known to practitioners, resulting in a low count in the survey.

VIII. CONCLUSION AND FURTHER RESEARCH

Based on the above results and discussion, we conclude
that CPD is a very viable alternative to organizing software
investments as projects, especially in situations where failure
to realize benefits must be avoided. Also, we believe that
more research is needed to understand in what situations
practitioners would benefit from selecting eithe project or CPD
organization, or a combinaton of both.

We did not find any evidence for or against the use of linear
models, agile, DevOps, BizDev or program organization. Still,
we believe that all of these has previously been used to realize
the benefits of software investments successfully. We suggest
that more research is needed to understand better these ways
of organizing work, especially focusing on how the different
ways of organizing work perform in different situations. This
we hope will provide practitioners with actionable guidance
on the selection of ways of organizing work.
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