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Abstract

Small companies in the software product business risk
rework and market failure due to shortcomings in inte-
grating a strategic perspective into management of prod-
uct development. Because little guidance exists for help-
ing such companies link business strategy with product
development, we propose that improvement should begin
with helping the key persons maintain the ‘big picture’ in
their everyday bustle of multiple, sometimes even contra-
dictory roles and responsibilities. We present a frame-
work of key decisions to address in order to reconcile the
perspectives of business strategy and product develop-
ment, based on strategic management, new product de-
velopment and software engineering literature. The
framework was tested and refined as part of a study aim-
ing to improve the NPD management practices in three
companies. Our findings indicate that using the frame-
work helped raise the companies’ awareness of the im-
portance of long-term planning in product development
and yielded relevant improvement suggestions regarding
daily product development activities.

1. Introduction

Success in the software product business demands
more than just developing products that are of high tech-
nical quality — building products at the right time with the
right features is at least as important. Shortened cycle
times often make effective planning and execution of new
product development the difference between survival and
ruin. Still, software companies are tempted to shortcut the
development process and bring products to market more
quickly by omitting the planning stages entirely [31]. To
contrast this, strategic new product development refers to
taking a deliberate and systematic approach to formulat-
ing and enacting product strategies [17]. Product strategy
links the company’s business strategy to product devel-
opment by providing a vision and competitive positioning
[30] for a specific product/service proposition and guide-
lines for organising the development efforts [12,36]. To

position this work and set up the context, business strat-
egy focuses on how to compete in a particular industry
or product/market segment, while corporate strategy
refers to a company’s overall direction in terms of its
various businesses, resources and general attitude to-
wards growth [36,41]. By software product business we
mean that the amount of customer-specific development
effort is (or is intended to be) relatively small [18]. In
compliance with the European Union standard, ‘small’
companies are considered those having less than 50 peo-
ple.

Existing research [4,41] as well as our own experi-
ence suggest that small companies find integrating a
strategic perspective into product development decision-
making more challenging than larger firms with more
established strategy processes. Important product devel-
opment decisions are often made based on the opinions
of key personnel rather than through deliberate or ex-
plicit planning, and consequently, small companies are
vulnerable to extensive rework and even market failure
[6,39]. While small companies may not need or even
afford having dedicated strategy personnel like larger
firms, we propose that maintaining the ‘big picture’ is
challenging for the key persons in the everyday bustle of
multiple and sometimes even contradictory roles and
responsibilities. Combined with unclear priorities due to
lack of long-range planning, overbooking of resources
becomes common while some important activities do
not receive enough attention. This means that although
important product development decisions do get made,
they are not necessarily taken deliberately, but rather
inadvertently, or even through inaction. Likewise, the
key personnel may not even be aware of the gamut of
important decisions they face in managing their efforts
in new product development.

Despite of the difficulties involved, small technol-
ogy-based companies have a crucial role in the industry
because of their innovativeness, popularisation of new
technologies, keeping established firms on their toes
[33], job creation and growth [41]. For the individual
company there often exists only one shot at success
[31], and statistics suggest that up to one half of busi-
nesses founded in any one year are not in business five



years later [41]. Because the underlying problem appears
to be an overall lack of strategic management [41], it is
important to find means for supporting strategic product
development in such companies, a task we have under-
taken in this paper.

Section 2 discusses the results of a literature review
conducted to collect existing support for strategic new
product development in small software product busi-
nesses. Section 3 presents a framework identifying what
should be paid attention to in managing new product de-
velopment in small software product businesses, and its
theoretical background. Section 4 discusses how the
framework was applied in three case companies in order
to test and refine it, as well as the results from this work.
Section 5 concludes the paper by outlining its contribu-
tion and presenting directions for further research.

2. Existing support for strategic new product
development in small software product busi-
nesses

We conducted a review of strategic management, new
product development management and software engineer-
ing literature to collect existing support for strategic new
product development in small companies in the software
product business. The areas of literature were chosen be-
cause they all address the management of new product
development from different perspectives. Our conclusions
were as follows:

e Most of current management theory cannot be ap-
plied directly in smaller companies because it is
founded upon a large company context [20,40]. Still,
even at the beginning of the life-cycle of a company,
planning should incorporate analytical elements and
become more formal and sophisticated as the com-
pany grows and matures [4].

e A large number of techniques, tools and methods for
aligning new product development efforts with strat-
egy exist [11]. However, these have been designed
from the perspective of large companies with multi-
ple business units, each with possibly several prod-
uct lines. Literature does not provide insight into
their applicability in small companies [2].

e Much of the literature on software engineering is
written from the viewpoint of large organisations
and companies doing individual projects for specific
customers [5,8,15,23,27]. Also, software engineer-
ing literature prefers the engineering point of view
and generally leaves the link to business manage-
ment for others to handle [37].

No context-specific guidance was found for helping
small software businesses to combine the perspectives
of business and product development. Techniques for
aligning new product development with business strat-
egy are not directly usable in the small software product
company context because of the difference in perspec-
tive; in a small software product company, the emphasis
of decision-making would most likely focus more on the
contents of a single product line or even a product over
several releases, rather than on deciding on a multitude
of development projects concerning different product
lines and their extensions [21].

Instead of tailoring techniques from literature to
support strategic management of new product develop-
ment in small software product businesses, we think that
it is more useful to increase the awareness of the under-
lying important decisions that are involved. This is be-
cause adapting existing techniques requires a context-
specific understanding of the underlying issues, and
applying different techniques is likely to require a case-
by-case justification — in small companies doing product
development, improvement efforts must be perceived
immediately useful if they are to receive attention
[27,32].

3. Key decisions in strategic new product
development

In this section, we present a framework identifying
what should be decided — the key decisions that the lit-
erature and our own experience in working with several
small software companies deem important for strategic
new product development.

3.1. Identification of the decisions

While the how-to-succeed in developing products
varies over time both within and across companies and
industries, what issues are being decided on remains
fairly constant at a certain level of abstraction [26]. We
found it useful to view product strategy as the result of
making important decisions in managing new product
development. This is because identifying such decisions
in the small software product business context would
provide managers with a ‘checklist” of what they should
be paying attention to. The starting point for our work in
compiling a framework of key product development
decisions for small software product businesses was a
list of generic new product development decisions, or
decision areas by Krishnan and Ulrich [26]. These areas
are product strategy and planning, product development
organisation and project management (decisions in set-



ting up a development project), and concept development,
supply chain design, product design, performance testing
and validation and production ramp-up and testing (deci-
sions within a project).

From the perspective of supporting strategic new
product development in small software product compa-
nies, the list contains issues of unclear relevance, it lacks
industry-specific detail, and gives an incomplete picture
of what kinds of decisions can have profound implica-
tions for a small organisation. For example, managing the
supply chain in the software business is profoundly dif-
ferent from the case of manufactured products and many
of the management issues critical for software develop-
ment, such as quality assurance are either not emphasised
correctly or discussed at all. Also, the naming of the deci-
sion areas as well as the ‘setting up projects’ — ‘within a
project’ categorisation imply a large company context,
possibly involving manufacturing as well. Despite of
these contextual shortcomings, Krishnan and Ulrich’s
model, as well as the decision perspective it provides
served as a comprehensive starting point for our work.

To overcome the difficulties, we tailored the original
decision areas to comply with characteristics of small
software companies in the product business as identified
in literature (see for example [10,16,38,40]) and our pre-
vious experience. The validity of our initial ‘key decision
areas’ for the small software product business context was
evaluated by examining whether describing real case
companies is meaningful using such a structure, and
whether relevant problems and challenges can be found
using the decision areas as a checklist. The results of this
test, our other empirical work related to the key decision
areas, and the role of these in defining the set of key deci-
sion areas presented in this paper are discussed in section
4. While it can hardly be said that any of the individual
key decisions would be specific to small companies, the
naming, structuring and content of the framework is
largely a result of the empirical context. Although the key
decision areas seem suitable to software product devel-
opment in general, we have not examined the scalability
of the framework to larger companies and make no claims
towards this.

3.2. Definition of the decisions

The key decisions framework helps to reconcile the
perspectives of business strategy and product develop-
ment by providing a list of elements that product strate-
gies should address. The key decisions have been grouped
into the decision areas of portfolio management, organi-
sation, development model, product management and
quality strategy. Although not all of the decisions de-

scribed are neither equally topical nor strategic to a
company at a given time, they should be recognised as
building blocks for product strategies. A company that
recognises the scope of strategic new product develop-
ment can explicitly decide not to address certain issues
at a given time, as opposed to not even being aware that
such issues could be important. The contents of the key
decision areas are summarised in Table 1 and explained
below in sections 3.2.1-3.2.5.

Table 1. Identified key decision areas

Decision Contents
area
Deciding about product and service proposi-
tions and their release strategies (release con-
Portfolio tents, roles, types, timing) based on the key a
manage- elements of the respective business models §
ment (revenue logic, marketing & sales, delivery). ]
(What and The constraints and requirements set by the 5
when?) business model and the development process 2
on each other should be reconciliated through §'
release strategy (see sections 3.2.1 and 5.2.). é'
Organisa- Organisational design; Roles and responsibili- |3
tion ties; Team staffing; Team physical arrange- :5.
ZiJ:JWhO"I’ ment find location; Competences; Use of out- =
where?) sourcing; Development infrastructure
Development rhythm:
Development Pacing & phasing;
model Development control:
(How to pro- Progress tracking and control; Communication  |Q
ceed?) mechanisms; Relative priority to and inter- 8
action with other development models E
Technology selection: i
Product Product architecture; Employed technologies; §
management Requirements engineering: pe
(What, specifi- Elicitation; Specification; Release planning; :.
cally?) Change management 2
Release and configuration management 3
. Defining “good-enough” quality; 4
Quality strat- | Risk management: N
cgy Release criteria; Release success evaluation; §
(Deliver with Test plannine:
what empha- p & .. .
sis?) Test types, Timing, Documentation,
Quality metrics

3.2.1. Portfolio management. This decision area con-
sists of formulating and enacting product strategies
across the portfolio of products and services offered by
the company [11] based on the requirements and con-
straints set by the other components of the respective
business models. A business model is a manifestation of
business strategy designed for a particular prod-
uct/market situation [36]. Its four main elements are
product strategy, revenue logic, marketing & sales and
delivery, with product strategy defining an offering and
its release strategy. This definition of product strategy is
consistent with the one given in section 1 because our



model implies that a release strategy sets guidelines for
how the development efforts should be organised. Decid-
ing about release strategies means managing the contents,
timing, roles and types of future product releases across
the product portfolio of the company [37]. A release
means passing a software build and associated documen-
tation on to one or more parties outside of development
[35].

In addition to product strategy, the other elements of
the business model are likely to impose constraints and
requirements for the release strategy, and subsequently
for the product development process as well. However,
the development process may or may not be able to re-
spond to these demands, and possible conflicts should be
settled in the release strategy. Thus, discussing the other
three business model elements is in order to understand
the inherent complexity of the portfolio management de-
cision area. Revenue logic refers to how a company ex-
tracts value from its operations — its mechanisms for cre-
ating revenue and profit, the basic ideas behind product
pricing, and utilising other possible sources of financing
[36]. Marketing & sales describes how the marketing and
sales of the offering have been organised, how the prod-
ucts are intended to reach their markets, and identifies the
respective actors and the sales process [36]. Marketing
refers to decisions on market segmentation, target mar-
ket(s) and presenting the products to the customers in a
way that enhances their perceived value [25]. In the soft-
ware product business, connecting marketing and product
development through decisions such as what new features
can be marketed (and how) at what stage of their con-
struction are of crucial importance. Also, small companies
must often employ indirect sales channels in addition to
direct sales. Delivery refers to how the offering will reach
its customes as a working solution and the actors and
processes involved, for example the physical distribution,
deployment, maintenance [36], tailoring or integration of
the offering. Thus, the amount of customer-specific effort
required stems from these decisions. The cost and benefits
of offering complementary services should be balanced,
and possible long-term implications should be kept in
mind [32].

3.2.2. Organisation. While organisational boundaries
may be less visible in small companies, organisation re-
mains one of the most important factors in determining
whether the company is capable of operating according to
its intended business model [28]. Organisational design
describes those organisational structures and associated
functions that are assumed stable over time unless explic-
itly changed. Defining roles and responsibilities is espe-
cially important in small companies because of low or-

ganisational hierarchy and the emphasised role of key
personnel such as senior management. Organisational
change is more often realised as re-defining roles and
responsibilities than changing the organisational struc-
tures themselves. Thus, acting under the ‘wrong’ role in
a given situation may result in fluctuation in the com-
pany’s business model [28]. Team staffing is the strong-
est mechanism in operationalising strategy — inadequate
practices in resource allocation can waste resources to
unimportant tasks, while simultaneuously starving the
issues that deserve attention [11,26]. The physical ar-
rangement and location of company personnel and
teams affects the effectiveness of communication, and
consequently, all work [14]. Because order-of-
magnitude differences can exist between team produc-
tivity [19,29], understanding competences and possibly
investing in team collaboration and capability can have
strategic implications. Outsourcing entails both consid-
erable risks and potential payoff regardless of its exact
nature, and decisions on how outsourcing should be
utilised and managed can be of strategic importance.
Development infrastructure deals with the selection,
acquiring and usage of development tools and environ-
ments and their sharing amongst projects. In small com-
panies development tool and infrastructure decisions can
have major implications because they easily shape the
development process [16] and are often coupled to the
technologies employed in the product as well. Tool and
infrastructure investments are also relatively costly to
small companies.

3.2.3 Development model. This decision area refers to
how the product development process is structured in
order to realise the intended release strategy, and con-
sists of development rhythm and development control.
Development rhythm refers to the general way develop-
ment efforts are structured for a certain kind of under-
taking, for instance a release project, and how the
rhythm of the development is supported or enforced
(pacing and phasing). Pacing means creating a rhythm
to the development efforts, for example by conducting
the entire development as projects with clear start and
end dates, and/or pacing the daily work with various
practices. Phasing defines the nature, emphasis and ob-
jectives of the periods of time created through pacing.
Development control refers to what measures are used to
track and control progress and what communication
mechanisms there are among development team mem-
bers and the rest of the organisation. Also, development
control guides how a development model should interact
with other development models or instances of the same



development model according to its relative priority (for
example, changes in resourcing).

3.2.4. Product management. Product management is a
term having different meanings for things to different
people. Here we focus on the aspect often referred to as
inbound product management [10], consisting of technol-
ogy selection, requirements engineering and release man-
agement. Technology selection consists of making techno-
logical and architectural decisions, and in small compa-
nies it is crucial that key personnel outside product devel-
opment should get involved. The product development
personnel should support this by taking a consulting role.
Technological and architectural decisions should be based
on the business requirements for the product and the
needs for incrementally developing the product or extend-
ing the product line. Also, most non-functional require-
ments directly affect the set of choices available and
should be made explicit to the extent possible. Require-
ments engineering, in other words deciding about the
principles and processes used in eliciting product and
feature ideas and prioritising them to transform the viable
ones as part of the product offering, is essential to strate-
gic new product development. This area consists of col-
lecting potential requirements (elicitation), properly
documenting them (specification), prioritising and
allocating to future product releases (release planning),
and keeping this allocation fit in the pressures of
changing requirements, defects found, schedule
constraints and the changes’ implications for the whole
product (change management). Release and configuration
management refers to the technical process and the
services, tools and methodologies used in releasing
versions of the product [3], as well as the basic principles
and processes applied in configuration management. The
latter includes keeping track of the configurations of the
product(s) on the market.

3.2.5. Quality strategy. Defining and operationalising
“good-enough” quality is one of the major strategic deci-
sions a software product company has to make on a con-
tinuous basis [18]. The somewhat controversial “good-
enough” implies an understanding of both the relative
priorities of the release in terms of quality attributes (for
example, the ISO 9126 standard on software product
quality) and the risks involved. Whilst most companies
see risk management as a key issue, risk is typically
treated tactically and most often in an ad-hoc or piece-
meal manner [9]. Existing research on software risk man-
agement is more concerned with the tactical perspective
of managing risk within a development project [34] or the
methods used [24] instead of the perspective of a com-

pany making product releases. However, two basic ways
to incorporate elements of risk management into quality
decision-making on the strategic level are determining
release criteria for the product, and measuring the suc-
cess of past product releases. Understanding the
strengths and weaknesses of past releases in terms of
added value from functionality and (absence of) defects
provides depth to release criteria and quality metrics
[13]. Quality metrics refer to quantitative information
characterising the state of the object being tested. This
information can be used, e.g., for progress tracking and
as the basis for release criteria. Test planning means
specifying which types of testing are to be utilised and
how, the level of documentation and reporting neces-
sary, and the quality metrics used. Management should
provide input on the consequences of different kinds of
failures in product quality and oversee that these are
evenly matched with different types of testing and their
usage. The amount and type of documentation utilised
and produced by testing should vary depending on the
context. In some cases, complete test case specifications
and comprehensive reporting are necessary, while in
others, exploratory testing [22] can be more appropriate.

4. Application experiences

To refine our initial framework as well as test it for
completeness, we conducted case studies in three small
software product businesses and arranged an experience
exchange workshop. These efforts and their results are
described in this section.

4.1. Approach and changes to the framework

After an initial outline of the key decision areas was
compiled based on Krishnan and Ulrich’s new product
development decisions and characteristics of small soft-
ware product businesses, semi-structured interviews
were conducted in three software product companies in
mass-market type business to understand how they han-
dled the respective decision areas and the related soft-
ware engineering practices. The case companies were
chosen because of their accessibility as industrial par-
ticipants to our research project, and they were in mass-
market type business. In all three of the companies,
called here Slipstream, Cielago and Cheops (having 20,
10 and 30 developers at the time of the interviews, re-
spectively), the head of product development was inter-
viewed, and at one of the companies this was comple-
mented with interviewing one project manager and two
product managers because of the extent of involvement
in our research project. The data from the interviews



was thematically coded using the elements of our initial
key decision areas, and where necessary, decision areas
(or parts thereof) were added, renamed and restructured to
better cover the issues of importance that surfaced during
the interviews.

Case descriptions structured according to the decision
areas illustrating the companies’ practices and highlight-
ing their strengths, weaknesses, problems and challenges
were written, checked for correctness and presented along
with improvement suggestions. The general findings were
presented to all of the companies in a joint session. After
this, company-specific observations and improvement
suggestions were discussed individually at the companies
in three-hour sessions, and soon thereafter, informal dis-
cussion-like interviews were conducted with the inter-
viewed persons to evaluate how useful they perceived the
analysis and the suggestions made. After an observation
period of four to six months (depending on the case in
question), a second round of interviews was conducted to
find out what action, if any, had resulted from the first
interviews and their dissemination. The heads of product
development were interviewed, and at Cheops, one prod-
uct manager, a project manager, a developer and the head
of quality assurance were interviewed as well. From the
perspective of the framework, the case studies resulted in
adding one-fourth of the total content present in current
version, and led to a make-over of the structure of the
decision areas as well as much of the naming used.

Four months after the final interviews, we arranged an
experience exchange workshop in which six small soft-
ware companies (including one of the case companies)
presented their current product development practices,
and their self-perceived strengths and challenges using
the structure of the framework. From the perspective of
the framework, the workshop resulted in some structural
changes and terminology changes to simplify the frame-
work and make it more intuitive.

4.2. Results in the case companies

This section briefly discusses the results of the case
studies from the perspective of the participating compa-
nies.

4.2.1. Improvement suggestions and feedback re-
ceived. The suggestions made at Slipstream address the
use of requirements documentation, development rhythm,
progress tracking, and quality strategy. The company
agreed on the importance of the suggestions, and im-
provements were already being made. One month after
the suggestions were presented, the interviewed senior
product manager reported of initiatives towards managing

the product portfolio through business case thinking,
starting systematic defect tracking and improving the
requirements process.

At Cielago, suggestions addressed communication
between sales and R&D, release planning, development
rhythm, progress tracking and quality strategy. Accord-
ing to the company, the interviews had helped them
identify weaknesses in their current way of working.
The product had been developed in a technology-push
manner and the R&D-sales relationship was not work-
ing well. This was to be improved, and during the up-
coming months, the entire from-idea-to-after-sales proc-
ess was to be defined complete with phases and associ-
ated inputs, outputs, roles and responsibilities. The most
important target for improvement efforts during the first
month had been how requirements for new products
were handled.

The suggestions made to Cheops concerned re-
quirements engineering and its connection to the devel-
opment model. Although the suggestions were received
well, the head of R&D did not initially consider their
value significant because he considered himself already
aware of these issues.

4.2.2. Changes during the observation period. The
most significant changes at the companies from the per-
spective of the decision areas are summarised in Table
2. At Slipstream, the requirements process and release
planning were made more systematic and project pro-
gress tracking was strenghtened. At Cielago, the roles
and responsibilities of some of the key personnel were
altered to stimulate interaction between R&D, sales and
the customers, phases were introduced to the product
development process and requirements for new products
were specified and analysed more rigorously. At
Cheops, the most significant improvements were in re-
quirements prioritisation, organising quality assurance
and project planning. Also, part of the development
work was outsourced.

In addition to the changes listed in Table 2, the com-
panies had worked towards solving minor problems and
challenges that had been identified together during the
interviews. Most of these had been successfully dealt
with.

Table 2. Changes during the observation period

Slipstream Cielago Cheops
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4.2.3. Benefits to the companies. At Slipstream, the ini-
tially discussed improvements did take place but we were
unable to trace cause-and-effect back to our study because
of personnel changes. At Cielago, conducting interviews
by going through the key decision areas was openly con-
sidered very useful by the management, and during the
follow-up period, the company had successfully tackled
almost all of the problems and challenges identified. At
Cheops, the interviewed R&D manager told that he was
both surprised and delighted at the amount of improve-
ments traceable back to participating in the study.

Based on the feedback given by the companies in the
follow-up interviews, using the key decisions framework
to structure the evaluations of the companies’ practices
helped raise the participants’ awareness of important de-
cisions in managing new product development and re-
sulted in relevant and actionable improvement sugges-
tions. The key decision areas were also found useful for
getting an overview of how a small software product
company operates for process improvement purposes.
Because the evaluation yielded suggestions and changes

to both product strategy and engineering processes, we
believe the framework is also suitable for identifying
areas for improvement in the software process.

5. Conclusion

This section concludes the paper by outlining the
contribution and presenting directions for further re-
search.

5.1. Contribution

This paper adds understanding to strategic decision-
making in the context of small software product busi-
nesses. The framework both illustrates the scope of is-
sues involved in strategic new product development for
small software product businesses and serves as a
checklist for managing, evaluating and improving man-
agement of product development as well as the devel-
opment processes themselves. Despite the fact that to-
day’s turbulent market and technological environment
make planning hard and there is a trend towards flexi-
ble, agile development [1], we think that explicit plan-
ning at product strategy level has distinct value. Even in
situations where planning is impossible, the planning
process in itself can be valuable since it forces the com-
pany to identify and evaluate various options [7]. Thus,
we see our framework as complementing modern devel-
opment approaches, not as contradictory or as a re-
placement for them.

5.2. Future work

In addition to applying the framework for integrating
a strategic perspective into product development, we are
currently examining if the viewpoint it provides on rec-
onciling strategy and product development can be used
to focus process improvement efforts. A company’s
product development process should support its in-
tended way of doing business, but explaining this rela-
tionship has to our knowledge received very little atten-
tion. We propose that the business strategy of the com-
pany should be reflected in its product development
processes through decision-making at the product strat-
egy level. For example, business needs provide con-
straints and requirements for future releases’ contents,
timing and quality, and achieving these goals can be
supported by proper development rhythm, requirements
processes and quality strategies.

Because the elements in the decision areas are inter-
related, changes in one area set constraints and require-
ments on how the other areas can and/or should be or-



ganised. For example, the need to release a product hav-
ing a near-zero tolerance for defects sets demands on the
quality strategy. This in turn places constraints on the
release strategy (for example, release cycle length), the
development model used, and so on. We hypothesise that
in well-organised software companies the degree and cau-
sality of these interactions and dependencies can be traced
to business needs. Exploring how companies’ business
environments and desired ways of conducting business
are reflected in their new product development could shed
light on what kind of development processes and prac-
tices are suitable for different business models, and how
development process capability in turn affects the set of
feasible business models. By understanding the key fac-
tors involved, software process improvement can focus on
the essentials, increasing the value of such work espe-
cially in those small companies having relatively ad hoc
practices to start with.
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