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Abstract

Software release planning is the process of deciding what
to include in future release(s) of a product. Basically the
problem can be seen as a company-wide optimization prob-
lem involving many stakeholders where the goal is to maxi-
mize utilization of the often limited resources of a company
and turn them into business benefit. Saliu and Ruhe have
proposed a set of key aspects for release planning methods,
of which only a subset have been validated in industry. In
this paper we use the Saliu and Ruhe key aspects as a start-
ing point for identifying key aspects of release planning. To
do this we have performed a multiple case study involving
7 international industrial companies, all producers of soft-
ware intensive products. Our contribution is 1) a more strict
meaning of a release planning key aspect, 2) validation of
some of the aspects proposed by Saliu and Ruhe, and 3) an
extension of the key aspects. We also capture state-of-the-
practice for release planning in industry.

1. Introduction

Release planning is a company-wide optimization prob-
lem involving many stakeholders where the goal is to maxi-
mize utilization of the often limited resources, such as bud-
get and developers, of a company and turn them into busi-
ness benefit [17]. The release planning results in a decision
of what to include in future release(s) of a product. In mak-
ing this decision one needs to consider how to make a prod-
uct profitable both in the short- and long-term. As input to
release planning are a set of needs that, when realized into a
product, provides some business/customer value. Normally
the cost of implementing all of the proposed needs is larger
than the budget allocated to a release, therefore a decision
needs to be made of what to include in a release and what
to postpone. Also, the set of needs are required to be pri-
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Figure 1. Overview of some relevant aspects
of release planning.

oritized in order to maximize business value of the needs
included in a release. In addition, there are constraints that
need to be considered during release planning [17]. For
example, time-to-market, dependencies between different
needs, required competencies, competitors’ product offer-
ings, new technology, market demand, and quality aspects,
as is illustrated in Figure 1.

A need is a proposal for a change that normally is nego-
tiable to some extent; needs later become project require-
ments. However, there can also be parts of a need that are
non-negotiable, i.e., constraints on the need. Examples of
such constraints are legislation, time-to-market, and num-
ber of available resources. Usually there is a grey-zone in
terms of what is negotiable and non-negotiable for a need.

The consequence of poor release planning can be, for
example, increased technical debts [9] which are costly to
address, increased need for replanning (resulting in project
change requests), poor product quality, and lost business op-
portunities (when missing important market dates or when
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having “wrong” product features and/or quality). These is-
sues often have impact on the profitability of a company.

In this paper we validate some of the release planning
key aspects proposed by Saliu and Ruhe in [19], and iden-
tify additional aspects not covered by the aspects proposed
by Saliu and Ruhe. To validate the importance of the pro-
posed key aspects we have performed a multiple case study
involving 7 industrial companies, most of them part of the
Forbes Global 2000 list [8], where our main source of data
is semi-structured interviews. Furthermore, as a part of this
work we also more explicitly express what is meant by a
release planning key aspect and, and we capture state-of-
the-practice for release planning in industry. Our interviews
have mainly been with product management, since product
management of a company normally is responsible for per-
forming release planning. The products developed by the
companies in our study, contains software, hardware, and
mechanics to different degrees; typically as part of an em-
bedded system. However, our focus is still on release plan-
ning of the software part of these products.

One motivation for this work is that by studying release
planning we can gain a better understanding for how invest-
ments in feature growth and quality improvements should
be balanced in order to maximize business benefit in the
long run, which is especially important for long-lived soft-
ware intensive systems. To balance this successfully one
must, e.g., be skilled in: requirements prioritization, “pre-
dicting” the market, and having flexible planning (in case
market predictions are uncertain). Our hypothesis is that
the companies that can handle the balance between invest-
ments in feature growth and quality improvements have a
competitive edge over their competitors.

The outline of this paper is as follows: Section 2 presents
the release planning key aspects proposed by Saliu and
Ruhe, Section 3 presents a selection of related work, Sec-
tion 4 presents details of our research method used in per-
forming this study, Section 5 relates the proposed key as-
pects with collected interview data and qualitatively judges
whether the proposed key aspects really are key aspects. Fi-
nally, Section 6 concludes the paper.

2. Reference Model

Saliu and Ruhe have proposed a set of key aspects for re-
lease planning methods in [19]. In lack of any more estab-
lished set of key aspects we have used their model as an aid
in comparing the release planning processes at the studied
companies. It should be noted that these key aspects were
proposed by Saliu and Ruhe in order to be able to compare
different release planning methods, where some, but not all,
of the aspects are supported by published work.

We use these key aspects for two different purposes, 1)
confirm whether the proposed key aspects are release plan-

ning key aspects, and 2) for identifying key aspects not cap-
tured by the Saliu and Ruhe aspects. For sake of complete-
ness we here briefly describe the Saliu and Ruhe key aspects
of release planning methods (presented in [19]):

Scope Multiple releases need to be considered during plan-
ning, since some stakeholders are likely to become dis-
appointed if their high prioritized requirements aren’t
included in the next release.

Time Horizon There are two ways of planning release in-
tervals, 1) release planning with fixed and predeter-
mined release intervals, and 2) release planning with
flexible release intervals.

Objectives There must be some notion of an objective for
release planning. “Typically it is a mixture of value, ur-
gency, and risk, satisfaction/dissatisfaction, return on
investment, etc.”[19].

Stakeholder Involvement A stakeholder is any person or
organization that has interest in a development project.
Typical stakeholders are users, customers, developers,
management, etc.

Prioritization Mechanism In typical organizations there
is rarely enough resources to, all at once, develop all
desired requirements. Therefore there needs to be
some prioritization mechanism.

Technological Constraints Release planning needs to
consider dependencies between requirements. An ex-
ample of a dependency, requirement x cannot be im-
plemented without requirement y.

Resource Constraints In development projects there are
different resource constraints, e.g., release schedule,
budget, and number resources such as programmers,
testers, and designers.

System Constraints Usually organizations have an exist-
ing product offering for which new releases are being
planned. The existing software architecture, code base,
defect history etc. have impact on the effort, risk, and
complexity trade-offs when adding new features.

Character and Quality of Solutions Offered From the
description in [19] it is not really clear what this
aspect is concerned with, we therefore quote the
original description: “This dimension addresses the
question of what is considered and accepted to be a
solution of the problem. The range is quite large: A
single solution versus a set of alternatives? An ad
hoc solution that is not necessarily feasible versus
a solution that is actually satisfying all (or most) of
the constraints? Or a solution with undefined quality
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versus a solution that achieves a predefined level of
optimality?”[19]

Tool Support Release planning is a non-trivial problem in-
volving lots of data, which can be simplified by the use
of tools.

3. Related Work

Research within release planning is mainly focused on
formalization of the release planning problem. This is typ-
ically done by formulating the problem as an optimiza-
tion problem where value, e.g., customer value, should be
maximized under a number of constraints; there are also
tools implementing these algorithms, a comparison of these
methods can be found in [19]. These methods are based on a
number of variables to be estimated by experts that are used
as input to these methods. In its most basic form customer
value and cost are estimated [11], while other work consider
more parameters [17]. In our study none of the companies
use such methods/tools, indicating that either industry is un-
aware of these methods or that the methods don’t provide
the support required by industry. Part of our work is to find
release planning aspects relevant for industry.

One exception to this line of research is Carlshamre [5]
which argues that release planning is a “wicked problem”,
since release planning has characteristics matching those
of wicked problems. Thereby making the release planning
problem hard to properly formulate as an optimization prob-
lem. One of the characteristics of wicked problems are:
“There is no definitive formulation of a wicked problem. To
define the problem is the same as defining the solution.”

Release planning has many similarities with product
planning and requirements prioritization. One example of a
method for requirements prioritization is presented in [12],
which is based on the decision method AHP [18]. Several
of the companies in the study use the tool Focal Point [7] as
an aid during requirements prioritization, which is based on
the method in [12]; we discuss this more in Section 5.5.

Wohlin and Aurum have investigated the importance of
13 different criteria used in deciding when to include a soft-
ware requirement in a project or release [21]. They used
brainstorming among researchers to derive their 13 critera
and then created a questionnaire to be sent out to respon-
dents. They conclude that business and management cri-
teria are ranked higher than system/evolvability critera and
that this is not an indication of this area being less impor-
tant, rather that there is a need for better tools and methods
for addressing these issues. In our work we have mainly
used semi-structured interviews as data collection method,
and hence have possibility of capturing additional crite-
ria/aspects.

The Agile community [1] promotes close customer con-
tact, regular planning meetings, and welcomes requirements

changes, which is different compared to “traditional” soft-
ware engineering approaches with more water-fall like or
iterative development processes. In a sense, the exact con-
tents of a release for an Agile project is decided during
the project, which allows customers to change requirements
late. This is simply a different development process; none
of the companies in the study use this approach.

In earlier work we have looked into how software archi-
tects are involved in the release planning process in industry
today [14], while this paper is focused on the release plan-
ning process. Both this paper and [14] are largely based on
our collected interview data presented in [13].

4. Research Method

We have followed the recommendations by Yin [22] for
multiple case studies.

In our study we have used semi-structured interviews
as the primary data collection method, sometimes comple-
mented by documents received from the interviewees. The
main alternative, direct observations, has not been used due
to the topic being studied containing company sensitive in-
formation and partly due to practical limitations.

We have addressed construct validity in multiple ways.
First, there have always been two researchers present during
each interview in order to reduce possibilities of misunder-
standings. Second, interview notes have been taken during
each interview, which have been sent to interviewees for
approval. These notes have later been merged to a single
description per company [13]. Third, we have had two test
interviews to improve our interview setup. In total we have
interviewed 16 people (excluding test interviews), typically
2–4 persons per company to achieve data triangulation.

To strengthen the internal validity of our study we have
used multiple researchers when performing analysis and
made use of pattern-matching techniques, and we have con-
sidered rival explanations.

To increase reliability of our study, all collected data,
and derivations thereof, are stored in a database accessible
only to the researchers in the study, e.g., interview notes and
merged notes per company. In addition, the study design is
documented, which includes the interview questions. Using
this material it is possible to trace conclusions to collected
data, and vice verse.

Thanks to industrial contacts we have been able to find
a relatively large number of companies and persons will-
ing to participate in our study, which aids in increasing the
external validity of our results. Still, there is risk that the
selection is not fully generalizable to other domains and/or
nationalities/cultures.

To counter researcher bias we have been multiple re-
searchers at most of the steps of this study. Furthermore,
companies that the researchers in the study are affiliated
with are excluded from the study.
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Case 1 2 4 5 6 7
Volume VH H VH L M L-M
% Software L-M L-M H L-M M H
% Hardware M M H M M M
% Mech. H H L H M L
Employees H H VH L-M VL VL-L

% in R&D VL VL H L-M VL VL

Table 1. Charachteristics of companies in the
study, excluding Case 3, where VH = Very
high, H = High, M = Medium, L = Low, and
VL = Very low.

For confidentiality reasons there are no company names,
no names of interviewed people, and no absolute numbers
on, e.g., budget and number of developers, in this material,
but where possible we present relative figures.

4.1. Cases

Here we provide an overview of the seven companies in
the study, a more complete description of the companies,
and their release planning processes, can be found in [13].
Due to the size of these companies our study is limited to
specific parts within these companies.

Table 1 presents some relative data concerning the char-
acteristics of products developed, produced, and sold by the
studied companies in order to provide a feel for their main
characteristics. In Table 1 Volume refers to the produced
product volume, while the rows % Software, % Hardware,
and % Mech. is our subjective judgment of the products’
software, hardware, and mechanical content, which in turn
reflect the amount of resources these companies invest in
these areas. Case 3 is excluded from the table since it is a
consulting company that has no products.

5. Release Planning Key Aspects in Industry

In this section we relate data captured during our inter-
views with the key aspects proposed by Saliu and Ruhe [19]
and we qualitatively determine the industrial relevance of
these key aspects, i.e., judge whether these aspects really
are key aspects of release planning in industry. We also
identify additional aspects not covered in [19]. To be able
to determine this we need an approximate definition of a
release planning key aspect.

We consider an aspect to be a release planning
key aspect if, and only if, the consequences of
not considering the aspect can lead to additional
costs that are unacceptable.

The limit for “unacceptable costs” is clearly subjective
and context-dependent. The remainder of this section has

one sub-section per release planning aspect. For each re-
lease planning aspect we first describe data captured during
our interviews, and then discuss and qualitatively determine
if the aspect is a release planning key-aspect.

5.1. Time Horizon

Data: All of the companies in the study use a fixed re-
lease cycle; the release cycle varies from 6 to 18 months in
the studied companies. Also, most of the companies in the
study provide similar reasoning for the choice of the release
cycle, basically it is a trade-off between time-to-market and
organizational efficiency.

Most companies report a fixed release cycle being a good
way of “pacing” large organizations. The following descrip-
tion captures the reasoning of many of the companies in the
study quite well:

Case 6: The motivation for having 2 releases, instead of
5–6 as before, is primarily to improve internal effi-
ciency for the company as a whole. Having 2 releases
per year increases time-to-market, which can result in
lower revenue and increased costs, since product im-
provements will later become in use. However, at the
same time it will reduce the administrative overhead
associated with a release, e.g., updating of price lists,
update of manuals, educate the organization in the con-
tents of the release, such as, local sales offices and the
part of the company building application on top of the
standard software.

Most of the interviewees also provide similar reasoning
when there is trouble meeting a release date. The options
basically are 1) change scope of the release by reducing its
functionality, 2) post-pone the release date, or 3) if pos-
sible, redistribute resources within the organization (also
globally). However, when faced with such a decision most
companies prefer to reduce scope of the release to keep the
release date. The following description is illustrative:

Case 7: It is always preferred to keep the target date for
the release. The motivation for this is that it is more
important to reach the market with the functionality
that could be developed within 18 months, rather than
letting a few projects delay the entire release. The
project(s), or functionalities within projects, which are
late may cause loss of a few orders, still it is more im-
portant to reach the market with the other product im-
provements such that the effect of the large amount of
resources spent on the release becomes visible.

In addition to the main releases, the companies also
have maintenance releases, for bug fixes and minor im-
provements, which not necessarily have a fixed release cy-
cle. There can also be internal releases, as is the case for
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Case 4, where there are internal releases every 6th week go-
ing through system testing and then to the application part
of the organization.

Discussion: Time horizon basically is a tradeoff be-
tween time-to-market and internal efficiency. Time-to-
market controls when revenues can start growing for new
features, and is sometimes a crucial factor for product suc-
cess [4]. A company’s internal efficiency controls how well
the organization as a whole is able to develop, produce and
release new features to the market. For example, Case 6
and Case 7 have increased their release cycle such that more
time can be spent on development, in relation to overhead
activities such as update of price lists, training in using the
new release, and update of manuals. Clearly, the tradeoff
between time-to-market and internal efficiency will be cru-
cial to any company. We conclude Time horizon being a
release planning key aspect.

5.2. Scope

Data: The release being described by most interviewees
is the next release, few explicitly speak about the content of
future releases. Partly an exception to this is Case 2 which
during their integration test meetings discuss three releases:
1) the release decided during the previous meeting, 2) the
current release, and 3) future releases. However, all com-
panies in the study have product strategies and/or planned
features, which are beyond the release being planned.

Perhaps more importantly, the scope of the current re-
lease needs to be managed continuously during the release
project, since there may be unforeseen issues during a re-
lease project that needs to be dealt with. For example, there
can be customer requests or potential customer orders that
can have impact during a release project, such as, the need
to add some feature required by a specific customer. There
can also be technical difficulties that requires a release to
partly be replanned.

Case 4 has an interesting way of dealing with this.
One basic understanding concerning release planning at
the company is that there will be changes during a re-
lease project, e.g., there will always be needs which aren’t
thought of during initial planning. To cope with this the
initial release plan must not assign more than 50% of the
release budget, the remaining 50% is planned to be used for
needs and changes during the release project. Several other
companies in the study assign 100% of the release project’s
budget during initial planning, which usually result in some
change requests. Case 7 had one example where for one re-
lease about 30% of the initially planned requirements didn’t
make it to the final release. Furthermore, about 15% new re-
quirements where added during the release project.

Discussion: When discussing the “scope” aspect with
interviewees in the study the picture is not as clear as for
Time horizon. First of all what most people intuitively think

of when discussing “scope”, is the feature content of a re-
lease. For example, if a project is running behind schedule
its scope can be reduced, i.e., remove features from the cur-
rent release, such that the target release date can be met.
This implies that the choice of the word “scope”, and the
meaning suggested in [19], can lead to misunderstandings.

Second, in our interviews none of the interviewees dis-
cussed the importance of planning more than one release
at a time; still one finding in [5] is that planning only one
release at a time is not sufficient. However, what the inter-
viewees discuss is if a need cannot be included in the cur-
rent release, e.g., due to budget constraints, they postpone
it to the next release. Later when it is time to plan the next
release, the needs which didn’t make it into the previous re-
lease usually receive higher priority. The point is that the
investigated companies really don’t plan more than one re-
lease at a time. However, there may be differences between
different product domains and/or companies.

In terms of our interpretation of what a key aspect is,
the consequences of not considering Scope (as described
in [19]) is not sufficient to be classified as a key aspect. The
basis for this judgment is a qualitative assessment of what
the interviewees have discussed in relation to this.

5.3. Objectives

Data: Typically the primary objective of release plan-
ning at the studied companies is to obtain the best possible
return-of-investment. None of the companies, with the ex-
ception of Case 3, has an explicit function describing the
objectives as stated in [19], still there are objectives that the
companies aim for. Case 1 has attribute profiles that de-
scribe desired properties for their products which is based
on their company profile, for example, performance and
safety can be part of such a profile (details in [13]). Case 2
has 8 core values and 3 prestige values that are prioritized
higher. Case 3 proposes the use of the explicit function
measure of effectiveness (MoE) defined in IEEE 1220 [10].
Case 7 has a release profile, with roots in the long-term
product vision. Case 4, Case 5, and Case 6 generally start
from a more general business value viewpoint, i.e., how to
turn a need into business benefit.

Sometimes these objectives are related to a company
and/or product strategy, and often there are objectives aimed
at product feature content, product quality, and cost-cut
(mainly related to production cost). Examples of other as-
pects that are relevant during release planning is sales trends
for different products, number of sold product options (e.g.,
which options can be removed), and competitors product
offerings [13]. For these companies there is often a low-
est level of acceptable product quality and production cost
which must be achieved before a product can be released.

Discussion: The Objectives as stated in [19] in a sense
describe the desired properties for a product, or stated dif-
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ferently, the goals of the product. Naturally it is desired to
during release planning maximize the objectives, as is for
example done in research such as [11, 17]. Case 1, Case 2,
and Case 3 have a clear product strategy, i.e., their objec-
tives are clearly defined and each release aims for optimiz-
ing these values. There are objectives for Case 4, Case 5,
Case 6, and Case 7, but these are not as explicit as for
the other cases. Without Objectives there is no “vision” of
where the product should be aiming; without Objectives one
more or less rely on chance/randomness. Objectives is a key
aspect of release planning.

At the studied companies the objectives are often impre-
cisely defined and in lack of good data, people generally
use “gut-feeling” to different degrees in making judgments
concerning what to include in future releases.

5.4. Stakeholder Involvement

Data: It is clear that there are many different stakehold-
ers that have interest in the contents of a release. However,
there are relatively large differences between the companies
in terms of which stakeholders 1) propose new needs, 2) are
involved in making the release planning decisions, and 3)
are involved in preparing decision material for the release
planning decision. Below we discuss a few different exam-
ples of stakeholder involvement.

In Case 1 a relatively large focus is placed on captur-
ing the needs of end-customers, which, for example, is per-
formed using quarterly customer clinics and surveys; both
by the company itself and by independent contractors. In
terms of proposing new (internal) needs the company looks
at three different aspects, which are product features, qual-
ity, and cost-cut. These areas are handled by three different
parts of the organization. Before performing any product
development, R&D investigates the consequences of mak-
ing the product changes in pre-studies and returns the result
of the pre-study to product management, allowing them to
adjust prioritization of needs.

In Case 4 the investigated part of the company develops
a product platform which is used by two other parts of the
company, C1 and C2, when building products. Case 4 is fo-
cused on step wise refinement and step wise prioritization of
the proposed needs. R&D is involved in pre-studies, feasi-
bility studies, and, of course, project execution. When col-
lecting candidate needs for the product platform they em-
phasize that each part must “speak with one-voice”. What
they mean is that before the needs from C1 and C2 reach
product management for the platform they must internally
prioritize their needs. In addition, the system responsibles
from C1, C2, and for the product platform must, in the same
way, speak with one-voice to product management for the
product platform, as is illustrated in Figure 2.

In Case 5, Case 6, and Case 7 we see lower involvement
of R&D and more focus on product management or sales

Platform
release plan

Product
management
for Platform

- product management
- system responsibles

Order to
   R&D

- product management
- system responsibles

C2

Platform
- system responsibles

C1

Figure 2. Collection of needs using “one-
voice” from each organizational part.

representatives to propose new needs. Generally, in Case 4,
Case 5, Case 6 and Case 7 there seems to be low customer
involvement. More examples of stakeholder involvement in
our study is available in [13].

Another kind of stakeholder is upper management,
which usually decides the budget available to the develop-
ment of a new release and budget for the different parts
of the development organization. Hence, this further con-
strains the release planning problem, since this partly con-
trols the available resources and the available competence.
Usually upper-management can set some of the focus areas
for a new release, which further constrains release planning.
Hence, in a way, parts of the release planning decisions are
made while deciding the budget for the next year.

Discussion: Stakeholder involvement can be seen from
several different viewpoints. For example, an end-user may
be interested to know if his/her “most sought after feature”
will be included in the product, while a developer may be
interested in the release plan itself being sound, e.g., is the
assigned time and cost reasonable? In a way the Objec-
tives (see Section 5.3) captures part of this aspect, since, if
the Objectives are good the need for end-user involvement
can be lower. It can also be seen as the end-users “val-
idate” the objectives; if we are developing something the
customer is not interested in, then we are simply develop-
ing the “wrong” product. This again is a motivation for Ob-
jectives being a key aspect of release planning. Via stake-
holders involvement it is also possible to receive feedback
on how the current product is operating, e.g., is there a need
for quality improvements in an area? Without stakeholder
involvement there is risk of developing the wrong product
or the release plan being “unsound”, therefore stakeholder
involvement is a key aspect of release planning.

5.5. Prioritization Mechanism

Data: It is clear that the companies need to prioritize
what to include in a release, since often, according to data
collected in the study, the proposed set of needs often is
required to be reduced by a factor of 3 to 4 in order to
fit within the budget of the release project. At the stud-
ied companies prioritization is primarily handled by group
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discussions. The starting point for the prioritization are the
objectives discussed in Section 5.3.

Four of the studied companies report using the tool Fo-
cal Point [7] as an aid in prioritization. Focal Point is based
on the Analytic Hierarchy Process (AHP) [18, 12] and uses
pair-wise comparisons of cost and value. The interviewees
report being most pleased with Focal Point’s ability to struc-
ture discussions, gain better understanding of the needs, and
to reach group consensus.

Discussion: Data collected in the study indicate that
there often are 3–4 times as many proposals as can fit within
the budget of a release project. This combined with Objec-
tives and Resource constraints being key aspects of release
planning results in there being a need for prioritization,
where the goal is to maximize the benefits of the Objec-
tives and minimize negative effects from the Resource con-
straints. This reasoning motivates the Prioritization mech-
anism being a key aspect of release planning methods, but
not a key aspect for release planning. In our investigated
cases it is uncommon to use a strict prioritization mecha-
nism, or as one interviewee phrased it “it is not suitable to
by mathematics compute what needs to be done”.

Instead people generally resort to using “gut-feeling”.
This “gut-feeling” can be based on many different things
such as: what is of benefit for the company, benefit to
my own department, benefit to my own country (in case
of distributed development), and benefit to my own ca-
reer. There can be many such reasons that affect how peo-
ple argue/reason during release planning. To increase the
chances of their own proposals getting through, product
management, and supposedly people generally, use lobby-
ing, sell-in, and politics. Our study indicates that the release
planning decisions are to various degrees affected by gut-
feeling, lobbying, politics, and strong individuals. A few
illustrative examples from the interviews are given below
(more examples in [13]):

Case 1: “Decisions concerning how different aspects
should be prioritized is primarily handled by argumen-
tation”. To get your own will through it is important to
“lobby for your own case”.

Case 4: “Strong individuals and people in strong positions
more easily get their proposals through.”

Case 6: “Release planning decisions are often handled by
politics, trends, and opinions of upper management.”

This is rather different compared to research, such as [11,
17], where an explicit function is optimized.

5.6. Resource Constraints

Data: The resources available to a project, whether it
be money, equipment, designers, programmers, testers etc.,

have impact on the probability of meeting set project goals.
In most of the cases in this study the R&D organization is
responsible for reporting the number of available resources
to product management. This is an input required for deter-
mining how many needs can fit within a new release.

Below are some examples from the different cases sup-
porting that resource constraints are considered during re-
lease planning:

Case 4 Usually there are limited resources that are capable
of performing pre-studies, since these normally require
specific expertise. This resource constraint makes it
necessary to start pre-studies at different points in time.

Case 4 To be able to perform a good release plan it is re-
quired that the R&D organization keeps track of their
available engineering hours, and within the different
competence areas these hours exist, and the time re-
quired for competence build-up within other areas. In
practice product/release planning must consider com-
petencies available within different areas.

Case 5 The total amount of available resources within the
company, in form of development capacity, has impact
on planning and marketing. For example, during pe-
riods with high order volume, fewer resources can be
used for new development, which can possibly result
in older components being used during order construc-
tion; often it requires fewer engineering hours to use
existing components, rather than using new compo-
nents which can really be a better choice.

Case 6 When working on the budget for the next annual
year an engineer is treated as one engineer without
considering the competence of individual engineers.
The budget is set such that all engineers have 100%
work load. Later, during project planning and ex-
ecution some tasks need to be performed by engi-
neers with specific competence, since all engineers
aren’t capable of performing all tasks, it turns out there
aren’t sufficiently many engineers available with the
required competence. This is partly one of the causes
of projects running behind schedule.

Case 7 Another complicating resource issue is that bud-
gets for different development departments and release
time are decided before the content of the next release
has been decided. This makes it even harder to opti-
mize for customer value in the release.

Discussion: One important consideration brought up by
most of the interviewees is to keep track of the available
R&D resources, as well as their competencies. Since with-
out such knowledge it is not possible to determine how
many features is suitable to include for development in a
release. Simply, without any resources there will not be
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any release. Resource constraints is clearly a key aspect of
release planning, since without considering resource con-
straints the consequences can, e.g., be unrealistic release
plans and/or under-utilization of existing resources; high
R&D utilization is a strong focus area for Case 4 [13].

In our study there are additional constraints not men-
tioned in [19], which can be considered being resource con-
straints, that are relevant to consider during release plan-
ning. For example, there can be organizational aspects, as
is the case for distributed development, similar considera-
tions can also exist when sub-suppliers are used.

5.7. System Constraints

Data: We have earlier studied how system constraints
are considered during release planning [14]. In short,
system constraints are mainly considered via pre-studies,
which result in decision material. The decision material
sometimes results in product management adjusting the
proposed needs’ priorities.

It should be noted that the studied companies are rather
different in how they consider system constraints during
release planning. Some of the companies use pre-studies
(performed by R&D) to refine the proposed needs and for
investigating the consequences of those needs on, e.g., the
existing system. However, some of the companies use less
“structured” pre-studies, which have lower possibility rele-
vant aspects of the existing system [13].

Discussion: Today most product development is re-
quired to be based on existing systems for economical and
time-to-market reasons [15]. This forces existing systems
to be evolved by adding features or improving existing fea-
tures. Furthermore, this implies that in order to build some-
thing new one must have good knowledge of what can be
reused from existing systems, such that development costs
can be minimized. In our study the constraints imposed by
existing systems is determined by using pre-studies to in-
vestigate the consequences of proposed needs, as is done in
Case 1, Case 3, Case 4 and possibly Case 2. This aspect
seems to be weaker in Case 5, Case 6, and Case 7.

The purpose of the pre-studies is to refine the pro-
posed needs, increase the accuracy of cost and time esti-
mations, and estimate consequences on the existing system.
The consequence of not considering the existing system’s
constraints can result in cost and time estimations being
higher than can be tolerated (partly based on the conclu-
sions in [15]). Hence, System constraints is a release plan-
ning key aspect.

5.8. Technical Constraints

Data: In our study we have observed that for embedded
systems it can be the case that software release planning

has to adapt to planning made for electronics and/or me-
chanics. Since normally electronics and mechanics follow
a more water-fall like development cycle, while for software
there exist many iterative and Agile approaches to develop-
ment [1]. For electronics and mechanics there can be pro-
duction times or other aspects that hinder them from being
delivered faster and/or iteratively.

A few examples from the cases are presented below:

Case 2: As far as possible they try to keep projects apart
such that there are no dependencies between projects,
since there is a higher risk of failing to meet set target
dates in case there are project dependencies.

Case 4: The company is large and there are strong depen-
dencies between different parts of the company. For
example, the platform is required by A and B, and if
a release is delivered late, or with poor quality, it can
have significant impact on the success of A and B. As
one interviewee stated it, “quality must be there and it
must be delivered on time”.

Case 6: A difficulty is in handling the complexity of the
product, there are often many projects running in par-
allel with dependencies between them, and they can be
of different nature, e.g., hardware and software.

Discussion: One issue that was brought up by all com-
panies in the study is the problem with late detection of
project dependencies. The problem is not caused by lack
of methods for project follow up, but rather it is a problem
of scale. As one interviewee said, when referring to follow
up of projects and needs using an Excel sheet, “it is like
looking through a straw”. A release project within most of
these companies consists of 20 − 30 sub-projects, which in
total can be working on more than 150 needs. These needs
do have dependencies of various types, e.g., dependencies
between hardware and software. Dependencies that are de-
tected in time are normally no problem, since then it is pos-
sible to make plans that minimize/eliminate these problems.

Lately detected dependencies is a problem that degrades
the efficiency of development and can lead to project delays.
These consequences motivate Technical Constraints being
a key aspect of release planning. The problem is to early
identify all dependencies. Furthermore, for several of the
companies in the study software planning is subordinate to
planning of electronics and mechanics.

As a related example, Carlshamre et. al. [6] has per-
formed a survey where it has been discovered that only 20%
of the requirements are singular, i.e., independant, while the
remaining requirements do have interdependencies to other
requirements. Furthermore, 20% of the requirements stand
for 75% of the interdependencies. Thereby indicating the
scale of the problem in industry.
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5.9. Character and Quality of Solutions Offered

Data: We basically have no data collected during our
interviews which can be directly related to this, besides that
the interviewees consider different release plans.

Discussion: As “Character and Quality of Solutions Of-
fered” is described and used in [19] it seems as if it de-
scribes properties of the solution, or sets of solutions, pro-
duced by a tool/method. For example, do we get the top five
solutions, a single solution, or a solution (or solutions) that
come closest to meeting set constraints (in the case when
all constraints cannot be fulfilled)? Hence, this description
is related to properties of a solution of a release planning
method/tool and consequently can not be seen as a key as-
pect for release planning (but certainly for a release plan-
ning method).

5.10. Tool Support

Data: All companies report using tools to aid in their
release planning activities, but their uses of the tools differ.
Examples of tools used are Focal Point, Roadmapper, Ex-
cel, and various in-house developed tools. As an example,
in Section 5.5 we briefly discussed the benefits of using the
tool Focal Point.

The uses of the tools differ between the companies. For
example, some use the tools as a place for storing proposed
needs, as an aid in prioritization, and for ordering develop-
ment projects.

Discussion: It is clear that release planning is a non-
trivial task, knowledge intensive, involves many different
stakeholders, and many uncertain factors. Hence, if a tool
can help in improving the efficiency and/or reduce probabil-
ity of mistakes being made, this will for certain be appreci-
ated by product managers. However, even if a tool helps in
performing release planning, doesn’t mean that it makes it
a key aspect of release planning. The use of Tools as a “key
aspect” in [19] is to enable comparisons of different release
planning methods, and there it makes sense to compare the
tool support for different methods. According to our critera,
tool support is not a key aspect of release planning.

5.11. Short- and Long-Term Planning

In this section we discuss an aspect not covered by the
key aspects proposed in [19]. Within the software engineer-
ing community it is known that as a software system ages
the cost of change will increase [20, 16]. It is also known
that aging is inevitable, just as it is for humans. However,
there are methods that can be used to reduce the costs of ag-
ing, which is one aspect addressed by the Agile community
where focus is placed on testing and continuous refactor-
ing [1, 3, 9] in order to maintain good design and structure.
Technical debt refers to “software aging” costs that are not
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Table 2. Architectural awareness of intervie-
wees A–P, where H=High, M=Medium, L=Low,
Y=Yes, and N=No.

attended to [9], which hence need to repaid at a later time.
Parnas says that “our experience with software aging tells us
that we should be looking far beyond the first release to the
time when the product is old” [16], indicating there being a
need for considering long-term aspects.

In our study we have found there being little attention
to long-term planning for software aspects, such as, will
there be a need for an architectural change to accommodate
new changes [2]? Basically the companies in the study can
be divided into those that perform “structured” pre-studies,
where there is possibility of bringing up these issues, and
those that do not perform structured pre-studies [14]. In
this study Case 1, Case 3, Case 4, and possibly Case 2 use
structured pre-studies, while Case 5, Case 6, and Case 7
have little R&D involvement thereby also having low pos-
sibilities of addressing these issues. This conclusion is in
line with the results of Wohlin and Aurum [21].

We have discussed with the interviewees how they rea-
son when there is a need to chose between adding a feature
and performing an architectural improvement. Our conclu-
sion is that there, generally, is low awareness of these issues
among product management. One possible reason for this is
that product management today, in the studied product do-
main, seem not to have a background in software engineer-
ing, as is shown in Table 2. In Table 2 there are columns for
software development education (SW Edu.), software de-
velopment experience (SW Exp.), whether the interviewee
takes part in release planning (RP Role), and finally, our
qualitative conclusion concerning the architectural aware-
ness for each interviewee; the value low in the software ed-
ucation column means that the interviewee has taken a ba-
sic course in programming. (The gray table cells in Table 2
mark interviewees where we have had to resort to more de-
tailed analysis to come to our conclusion.)

As a result of this there seems to be few long-term con-
siderations in release planning in industry, which is related
to the problem of balancing investments in feature growth
with quality improvements as we have reported in [14].
If only short-term considerations are made in a release
there is considerable risk quality problems in later stages,
e.g., increased technical debts [9, 16] and/or problems poor
customer/stakeholder satisfaction. Deferring these kind of
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“debts” often has an associated interest rate, i.e., the longer
one waits to repay the debt, the higher its cost will be. We
consider this being a key aspect of release planning.

6. Conclusion

We have performed a multiple case study involving
seven different industrial companies and investigated their
release planning processes, with focus on the evolutionary
phase of development. Saliu and Ruhe have proposed a set
of key aspects that need to be considered by a release plan-
ning method, but some of these aspects have not been vali-
dated in industry. We have used their key aspects as a start-
ing point for identifying key aspects for release planning.

The contributions of this paper are: 1) a more explicit
formulation of what is meant by a release planning key as-
pect, 2) findings related to the key aspects proposed by Saliu
and Ruhe, 3) a description of state-of-the-practice for re-
lease planning in industry, and 4) identification of a new
key aspect for release planning (not part of the Saliu and
Ruhe key aspects). The key aspects of release planning are:
Objectives, Resource constraints, Technology constraints,
System constraints, Time horizon, Stakeholder involvement,
and Short- and Long-term Planning, where our contribution
is the latter key aspect. If only short-term considerations are
made in a release there is considerable risk of quality prob-
lems in later stages, e.g., increased technical debts and/or
problems with poor customer/stakeholder satisfaction. De-
ferring these costs can result in even higher costs at later
stages, it is therefore key to be able to balance investments
in feature growth with quality improvements. Today too lit-
tle attention is placed on this problem.

7. Future Work

Based on this paper it is hard to give practical advice
to practioners on how to improve their work practices. In
essence this work is a starting point for future work aiming
at developing useful guidelines for release planning. In this
section we propose four directions for future work. First,
would be to validate the conclusions made in this paper by
a quantitative survey; our study is qualitative. Second, it
would be interesting with a more detailed study of the ef-
fect of short- and long-term planning for companies devel-
oping products with different life-cycle lengths, e.g., com-
pare companies producing products with a life-cycle of 2
years with companies producing products with a life-cycle
of 15–20 years. Third, methods and/or guidelines should be
developed that aid in improving the balance between short-
and long-term planning. One fourth direction would be to
look into how different project models impact release plan-
ning, e.g., differences for organizations using Agile meth-
ods and Rational Unified Process. In our future work we
aim at addressing the third and possibly the fourth point.
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