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ABSTRACT

Almost all software vendors use methods and techniques in their sofiware development and production
processes. In order to improve the maturity of their processes, an incremental method engineering approach
can be followed to adapt and improve methods and techniques. In order to ensure the suitability of selected
methods, the authors propose the concept of situational fit to balance environmental characteristics, company
characteristics, and information system development methods. They carried out a case study to illustrate the
process of incremental method engineering. Furthermore, the authors performed a quantitative analysis on
a data set of 38 companies to evaluate the use of situational fit.
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INTRODUCTION and ISO models such as CMM and SPICE as

Many software companies struggle with im-
proving their information system development
methods (cf. Conradi, Fernstrom, & Fuggetta,
1993; Niazi, Wilson, & Zowghi, 2005; Coleman
& O’Connor, 2008). Pino, Garcia, and Piattini
(2008, p. 253) found in a systematic literature
review that “the software engineering com-
munity has shown an ever-increasing interest
in tackling software process improvement in
SMEs”. However, they also found that small
companies find it hard to use the standard SEI
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they need to be adapted in order to be used
successfully.

The domain in which we carry out our
research is the domain of software product
management (SPM). SPM is the discipline that
governs a software product over its whole life
cycle, from its inception to customer delivery,
in order to generate the biggest possible value
to the business (Ebert, 2007). Also in the case
of SPM, companies find it hard to bring their
processes to a higher level (van de Weerd,
Versendaal, & Brinkkemper, 2006). To im-
prove their processes, they need to design new
methods or adapt the existing ones, while there
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is little education available in SPM domain
(van de Weerd, Brinkkemper, Nieuwenhuis,
Versendaal, & Bijlsma, 2006). Several authors
proposed method engineering approaches to
create or adapt methods to the company or situ-
ation at hand (cf. Brinkkemper, 1996; Aydin &
Harmsen, 2002; Ralyté, Deneckere, & Rolland,
2003; Agerfalk et al., 2003). Van de Weerd,
Brinkkemper, and Versendaal (2007) introduced
the term incremental method engineering to
describe the implementation of method adapta-
tions over time, in order to improve the overall
performance of a method. A method increment
is defined “a collection of method fragments
that have been introduced in the method during
the method adaptations between t and ™ (van
de Weerd, Brinkkemper, & Versendaal, 2007,
p-474). An important factor here is whether the
methods or method fragments fitthe situation of
the company or project for which it is selected.
We call this term situational fit. Situational fitis
not a new term. In literature on organizational
design, situational fit is defined as “the balance
of the environmental conditions, the strategy,
the management style, the climate, the size, and
the technology” (Burton, Lauridsen, & Obel,
2002, p. 1463). Translating this to the method
engineering domain, we define situational fitas
the balance of the environmental characteris-
tics, company characteristics, and information
system development methods.

The aim of this study is to deliver a proof of
concept of how situational fit and incremental
method engineering can be used as a selection
mechanism for process improvement in soft-
ware companies. The main research question
in this study is formulated accordingly:

“How canwe use situational fit and incremental
method engineering to support process improve-
ment in the software industry?”’

By answering this question we aim to
contribute to the field of method engineering
by showing how the adaptation of a method can
lead to a higher maturity level of that method.
We elaborate on how method increments,
based on situational fit of the method and the

company, can improve the processes in the
software companies.

In the following section, we first give an
overview of related work. Then, we describe our
research approach. In the subsequent sections,
we present the results of the different steps fol-
lowed in this approach: method selection and
analysis; an exploratory case study in which we
explore how incremental method engineering
can be used to support process improvement;
and a quantitative analysis to evaluate the con-
cept of situational fit. Finally, we present our
conclusions and directions for future research.

Related Work

Clark (2000, p. 65) stresses the importance of
a clear assessment of process maturity effects,
since “software project managers have no way
of determining how much improvement is
due to process maturity versus other factors”
and describes many factors that influence the
level of maturity. Also other authors present
situational factors, such as Harter et al. (2000)
and Schackmann and Lichter (2006). These
lists of situational factors are mostly informal
and not exhaustive. Therefore, Bekkers et al.
(2008) carried out a more systematic research,
in which they presented a list of 27 situational
factors relevant to SPM, with the level of influ-
ence they have on method fragments.

Nejmeh and Riddle (2005) underline the
importance of situational factors in process
change. They state that an organization’s con-
text is of crucial importance in process change
cycles. The ‘one size fits all’ approach cannot
be used, since each organization operates in
its own context. Van de Weerd, Brinkkemper,
and Versendaal (2010) underline this in their
retrospective case study in which they analyzed
method evolution in an organization over a
period of 12 years. They found that changing
economic situations required their case com-
pany to adapt its methods frequently.

We see that several approaches have been
introduced to make it easier for companies to
change their development methods (Kumar &
Welke, 1992; Tolvanen, 1998; Aydin & Harm-
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sen, 2002). To help companies select a proper
approach to adapt an existing method, Ralyté,
Deneckere, and Rolland (2003) present a generic
model for situational method engineering. In
their approach, the method engineer is able
to combine the approaches that fit the method
engineering project the best by setting inten-
tions (goals) and connect these with strategies.
Agerfalk et al. (2003) also present a method to
help method engineers with the configuration
and adaptation of methods. They propose the
use of pre-made reusable configurations of a
base method suitable fora specific characteristic
of a development situation. Rossi, Ramesh,
Lyytinen, and Tolvanen (2004) claim that
method users, but especially method engineers,
need to be aware of the rationale of the method
in order to coordinate the development and
evolution of an existing method base.

Vlaanderen, van de Weerd, and Brink-
kemper (2011) use the concept of incremental
method engineering as a principle in their Online
Method Engine. Incremental method engineer-
ing is a specific type of situational method
engineering, where development methods are
overtime incrementally adapted to the changing
conditions. This principle is used in the Online
Method Engine, which enables organizations to
acquire a custom-made advice to improve their
processes incrementally. An important part of
the Online Method Engine is the method base,
whichisloaded with existing method fragments.
Accordingly to the situational factors and ma-
turity level of a company, method fragments
are chosen out of the method base in order to
create a more mature method.

The domain for which the Online Method
Engine is initially proposed is Software Prod-
uct Management. By developing the Software
Product Management Competence Model, Bek-
kers, van de Weerd, Spruit, and Brinkkemper
(2010) provide an overview and structure to
the software product management domain. The
model, presented in Figure 1, divides the inter-
nal functions of software product management
into four business functions: portfolio manage-
ment, product planning, release planning and
requirements management, which contain a

total of 15 focus areas, such as ‘requirements
prioritization’ and ‘product roadmapping.’
Furthermore, a maturity matrix for SPM was
developed, in which for each focus area three
to six capabilities were defined. The maturity
matrix is depicted in Table 1. If all are imple-
mented, full maturity is reached.

Research Approach

This research follows a mixed methods ap-
proach, in which we combine both quantitative
and qualitative research techniques (Johnson &
Onwuegbuzie, 2004). The reason we follow this
approach is that in this way we can combine
qualitative research strengths such as to cre-
ate an in-depth, rich account (Yin, 2009) and
quantitative research strengths such as being
able to investigate a larger amount of cases,
which increases the generalizability of the re-
search findings. Our research consists of three
main steps: 1) method selection and analysis,
2) a qualitative analysis, and 3) a quantitative
analysis. In the remainder of this section, we
elaborate on each step.

1. Method Selection and Analysis

For both the qualitative part and quantita-
tive part, we need methods that we can analyze
and map to situational factors and maturity
levels. During our analyses, we focus on a
small part of the release planning stage in the
SPM Competence Model, namely requirements
prioritization. We have chosen this particular
process since we are familiar with the literature
and existing methods in this focus area.

We analyze eight requirements prioritiza-
tion methods. The analysis is performed by
measuring their maturity according to the Com-
petence Model, developed in earlier research
(Bekkers, vande Weerd, Spruit, & Brinkkemper,
2010). Additionally, we describe the situational
factors per method, based on work by Bekkers,
vande Weerd, Brinkkemper, and Mahieu (2008).

2. Qualitative Analysis
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Figure 1. Software product management competence model
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The qualitative part of our research con-
sists of an exploratory case study in which we
show how incremental method engineering can
support process improvement. We analyze the
prioritization method that is used by the case
company, as well as its maturity level and situ-
ational factors. Based on this information, we
map the method fragments found in the previous
step to the case company and select the best
one. Finally, we propose how to implement
this method fragment.

We chose the case study approach because
we are inquiring about a contemporary set of
events, over which we have no control (Yin,
2009). The objective of this case study is to
show how situational fit can be achieved by
linking method fragments to maturity levels
and situational factors. The unit of analysis
is a software vendor called Teezir, a ‘search
solutions’ company. The type of case study
we set up has a single-case design, in which
we believe the company is a typical case of
which the lessons learned are assumed to be

informative about the experience of average
companies (Yin, 2009).

3. Quantitative Analysis

The quantitative part of our research cov-
ers an analysis on a database of existing case
studies gathered in earlier research. In order to
confirm the findings from the exploratory case
study, we carry out a quantitative analysis on
the data of 38 software product management
assessments, which are gathered in previous
research. With this analysis we show that situ-
ational factors are an adequate instrument to
select methods from a database and map these
to companies based on their situational profile
and maturity level.

METHOD SELECTION
AND ANALYSIS

The methods that are selected for this research
are extracted from the SPM domain, in par-
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Table 1. SPM maturity matrix

o[t ]2]s3]a]s|e][7]s8]9]r0

Requirements management

Requirements gathering A B C D E F
Requirements identification A B D
Requirements organizing A B
Release planning

Requirements prioritization A B C D E
Release definition A B D E
Release definition validation A C
Scope change management A B C D
Build validation A C
Launch preparation A B C D E F
Product planning
Roadmap intelligence A B D E
Core asset roadmapping A B C D
Product roadmapping A B C D E

Portfolio management
Market analysis A C
Partnering & contracting A C D
Product lifecycle management A B D

ticular from the focus area of requirements
prioritization. Different ways exist to priori-
tize requirements. Some existing methods are
very complex and involve many stakeholders,
while others are simple. First, the requirements
prioritization focus area and its capabilities are
introduced. Then, an overview of the selected
prioritization methods is presented. Finally, the
situational factors of each method are listed.

Requirements Prioritization
Capabilities

Table 1 presents the SPM maturity matrix,
consisting of the 15 focus areas, each with its
own number of capabilities. The focus area
specific maturity levels are represented by
the letters A-F in Table 1 and are spread over
maturity level 1 to 10 (the topmost row in
Table 1). The capabilities are distributed across
the maturity levels to indicate a best practice

order, in which capabilities in the maturity ma-
trix are implemented left to right. For example,
before the A capability of ‘Requirements iden-
tification’ is implemented, first the A capability
of ‘Requirements gathering should be in place.
The levels indicate how mature a company
is; the higher the level, the more mature the
company is.

In this research we focus on requirements
prioritization. This focus area contains five
capabilities (denoted with letters A-E) (Bekkers,
van de Weerd, Spruit, & Brinkkemper, 2010).

The five requirements prioritization capa-
bilities and their goals are:

A. Internal stakeholder involvement.

Goal: Improved product quality & in-
creased involvement of internal
stakeholders in the product manage-
ment process.
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Table 2. Requirements prioritization methods

Method Implemented Capabilities
Binary Priority List (Bebensee, van de Weerd, & Brinkkemper, | A B
2010)
Quality Function Deployment (Mizuno & Akao, 1990) A B C
WinWin requirements negotiation model (Boehm, 1988) A B C
MOSCOW (Stapleton, 2002) A B C D
Cost Value Approach (Karlsson & Ryan, 1997) A B C D
Requirements Triage (Davis, 2003) A B C
Integer linear programming approach (van den Akker, Brink- | A B C D
kemper, Diepen, & Versendaal, 2008)
Features Prioritization Matrix (Wiegers, 1999) A B C D E

Action: All relevant internal stakeholders
indicate the requirements that should
be incorporated in future releases by
assigning priorities to the require-
ments.

B. Prioritization method.

Goal: Structure the requirement prioritiza-
tion process and therewith provide a
solid prioritization which is balanced
and clear to all parties involved.

Action: A structured technique is used.

C. Customer involvement.

Goal: Incorporation of customer needs and
wishes in the product.

Action: Customers and prospects indicate
the requirements that should be incor-
porated in future releases by assigning
priorities to the requirements from
their point of view. Customers can also
be represented by delegates.

D. Cost revenue consideration.

Goal: Create a financial basis for the pri-
oritization.

Action: Information about costs and reve-
nues of each (group of) requirement(s)
is taken into account during the re-
quirements prioritization (costs can be
expressed in other means than money).

E. Partner involvement.

Goal: Improved product quality & in-

creased involvement of external

stakeholders in the product manage-
ment process.

Action: Partner companies indicate require-
ments that should be incorporated in
future releases by assigning priorities
to the requirements.

Each capability can be implemented in the
organization by using existing requirements
prioritization methods. Some of these methods
will cover all of the capabilities, whereas others
only cover a few.

Requirements Prioritization
Methods

The eight requirements prioritization methods
were selected based on the availability of lit-
erature of each method. The methods are shown
in Table 2, along with the capabilities that are
implemented by them. When combining the
information available in Table 1 and Table 2,
we can see that for example the Binary Priority
List method has a maturity level of 4. We can
conclude this, since Table 2 shows that capabil-
ity A and B are implemented in this method.
According to Table 1, an implementation up
to capability B has a maturity level score of 4.

When methods miss a capability, the ma-
turity level only scores up to the capability
before the first missing capability. For the
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Requirements Triage method (Davis, 2003) this
means that we measure the maturity level only
up to capability C. This results in a maturity
level of 5.

We modeled all the selected methods in
Process Deliverable Diagrams (PDDs). APDD
is a diagram that integrates an activity diagram
on the left-hand side and a deliverable view on
the right-hand side (van de Weerd & Brink-
kemper, 2008). An example of such a PDD can
be seen in Figure 3. For all eight requirements
prioritization methods such a PDD and a cor-
responding concept table and activity table
were created.

Situational Factors

Bekkers, van de Weerd, Brinkkemper, and
Mabhieu (2008) present in a case study among
14 software product companies, alistof 31 situ-
ational factors which need to be kept in mind
when configuring or choosing a development
method. “A situational factor [3] is any factor
relevant for product development and product
services” (van de Weerd, Versendaal, & Brink-
kemper, 2006, p. 101). Examples of situational
factors are company size, the development
philosophy that is followed, and the number of
requirements that are submitted by customers
each month. For each of the selected methods
we have marked whether the value of the situ-
ational factor is of any importance and if so,
what value would suit the method best.

QUALITATIVE ANALYSIS

Forour qualitative analysis, we carried outan ex-
ploratory case study at a software vendor called
Teezir, a ‘search solutions’ company (hereafter
called ‘the case company’). Their main prod-
uct is a web based dashboard that integrates
various widgets containing representations of
the online reputation of a specific brand name
(for example term clouds, sentiment analysis,
volume of mentions, etc.). The dashboard is a
standard product which can be customized by
the user himself. By dragging and dropping the
preferred widgets on the dashboard, a suitable

application for the situation or customer at hand
can be generated.

Data Collection Procedure

By carrying out interviews at the case company,
we create a complete overview of the used
prioritization method, situational factors and
maturity level. This overview enables us to
select the best fitting candidate method that,
once implemented, will bring the case company
to a higher maturity level.

In the interviews at the case company, we
analyzed the requirements prioritization method
that was used. We described their method and
visualized it in a PDD. With this information
we were able to define the maturity level of the
case company. Additionally, we elaborated on
the case company’s situational factors.

Analysis Procedure

Once we knew at which maturity level the case
company was operating and which situational
factors influence the company, we could suggest
them to adopt (one ofthe) method fragments we
analyzed in order for them to grow and develop
their method towards a higher maturity level.
Then, the method fragment which suited the
case company best was implemented in the
original method.

Figure 2 illustrates how the process of
fitting methods works. The process of com-
paring the situational factors of the candidate
method to the case company’s method can be
seen as trying to fit a key on a keyhole. In a
way we have created a keyhole by defining
the situational factors of the case company.
The different values of the situational factors
are the holes in the keyhole’s cylinder. All the
candidate methods are keys, of which the situ-
ational factors are pins that need to match into
the holes of the keyhole’s cylinder. The situ-
ational factors of the candidate methods need
to be as equal as possible to those of the case
company (however, not all situational factors
are relevant in this case). All we need to do is
find the key that matches the keyhole.
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Case Study Results

The case company uses the Dynamic Systems
Development Method (DSDM) (Stapleton,
1999). The requirements prioritization method
that is used in DSDM (and by the case com-
pany) is the MOSCOW method, as depicted
in Figure 3.

The MOSCOW requirements prioritization
method contains maturity levels A to D, since
it contains internal stakeholder involvement, a
requirements prioritization method, customer
involvement and a cost revenue consideration
(measured in time). In addition, we have
analyzed the situational factors for the case
company, as is presented in Table 3.

Therequirement prioritization method used
at the case company nowadays is MOSCOW.
If the case company’s method would evolve,
activities that contain level E should be added
tothe method. Level E contains partner involve-
ment, and its goal is to improve product qual-
ity and to increase involvement of external
stakeholders in the product management pro-
cess.

Of the eight methods we analyzed in this
research, three contain activities thatimplement
maturity level E. These are Requirements Triage
(Davis, 2003), Integer Linear Programming (van
den Akker, Brinkkemper, Diepen, & Versendaal,
2008), and the Features Prioritization Matrix
(Wiegers, 1999). Based on the situational fac-
tors of these three methods and those of the
case company, we can now define which of
these would suit the case company’s method
best (which key fits in the keyhole). In addi-
tion to the situational factor values of the case
company (the keyhole), Table 3 also shows the
values of the situational factors (the pins of the
keys) of the three mature methods. The bottom
rows of Table 3 shows how many pins of the
candidate methods’ keys fit into the keyhole
and thus how many situational factors match
to the situational factors of the case company.

The situational factors of which the value
does not affect the functionality of the method
and can contain any value are left blank in
Table 3. Additionally, we printed the situational

factors that do not match the case company in
italic. The cells that contain plain text do match
the situational factors of the case company. At
the bottom of Table 3 we sum up how many
matches and mismatches each method contains.

Table 3 shows that Wiegers’ Features Pri-
oritization Matrix is not dependent on a lot of
factors and it has only one mismatching factor
with the case company. On the other hand, the
Integer Linear Programming approach and Re-
quirements Triage have both four mismatching
situational factors. They are both suitable for
large projects, with a large amount of incoming
requirements. Requirements Triage focuses on
projects in which large amounts of requirements
are involved. The method is designed specifi-
cally to deal with a ‘chaos’ of requirements,
since it originates from the medical domain,
where patients need to be ‘sorted’ or ‘triaged’
as quickly as possible. Additionally, it tries
to involve as many stakeholders as possible
(e.g., customers, developers, financial and
legal representatives, etc.), which explains
why company policy, legislation and partner
involvement all have a high influence on the
method. This suggests that the method deals
with large projects, in which a large number of
end-users are involved. Concluding, it seems
obvious to choose the Features Prioritization
Matrix method to expand the case company’s
current method to maturity level E.

The case company could evolveits require-
ments prioritization method by applying the
multiple stakeholder sheet of Wiegers’ Features
Prioritization Matrix. This would mean that
all stakeholders, including partners, would
be involved in the requirements prioritization
method. Ifthe multiple stakeholder sheet would
be used, all requirements first get a value based
on the opinion of all stakeholders. The require-
ments thathave the highest calculated value will
be implemented. Figure 4 illustrates how the
additional activities could be added to the PDD
of the case company method and how the de-
liverables change. Changes are marked in grey.

As can be seen in Figure 4, in Wiegers’
Features Prioritization Matrix, the value of a
requirement is calculated by estimating the
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Figure 2. Fitting the candidate methods to the case company s method

prioritization

Figure 3. Process-deliverable diagram of the MOSCOW method
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Table 3. Situational factors case company

Situational Factor Case Company RT ILP FPM
Development philosophy Iterative
Size of business unit team 6 FTE Medium
Customer loyalty High
Customer satisfaction 6 (out of 10)
Customer variability 40% of customers have
customized features
Number of customers 25
Number of end-users 150 High
Type of customers All sorts of companies
Hosting demands Central hosting services
Localization demand Low
Market growth Growing
Market size 3500+ potential cus-
tomers
Release frequency Every 250 days Medium Medium
Sector Marketing
Standard dominance Medium request for
market standards
Variability of feature requests Low
Application age 2 years
Defects per year: total 0 per year
Defects per year: serious 0 per year
Development platform maturity | Fully developed High
New requirement rate 3 requests per year High High Low to medium
Number of products 1 High
Product lifetime 3 year
Product size 350 KLOC Large Large Small to medium
Product tolerance High (not sensitive to
bugs)
Software Platform NET
Company policy High level of influence | High
Customer involvement Medium involvement
Legislation Loose Strict
Partner involvement High level of influence | High High Low
Matches 26 26 29
Mismatches 4 4 1
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Figure 4. Method increment with prioritization using Wiegers matrix
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Validity Threats

In an exploratory case study, the quality of the
methodology should be judged on the basis of
three types of validity (Yin, 2009). Firstly, the
construct validity concerns the validity of the
used research method. We ensured this by us-
ing different sources of data (interviewees and
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documents) to guarantee that problems related
to subjectivity and bias of data were avoided.

Secondly, the external validity is about the
domain to which the results can be general-
ized. The research domain of this case study
is software product management in software
vendors. Although we cannot claim that our
findings in the case study can be generalized
to all software vendors, we do believe that the
case itselfis a typical case and that the findings
canbe generalized to theory (Lee & Baskerville,
2003), in this case the theory of incremental
method engineering and situational fit.

Finally, the reliability of the case study is
about demonstrating that the results of the study
can be replicated. This threat is mitigated by
clearly describing each step in the case study in
such a way it can be replicated, by maintaining
acase study database with the information used
in the case study.

Discussion

Using the multiple stakeholder sheet ofthe Fea-
tures Prioritization Matrix seems to be a useful
way of integrating the opinion of all stakehold-
ers, including partners, into the requirements
prioritization method. The main advantage of
adapting the method this way is thatall involved
stakeholders get an opportunity to influence
the requirements prioritization. Additionally,
the classification of requirements is turned into
a calculated result out of estimating variables
instead of an estimation of the importance of
the overall requirement. This results most likely
into a more accurate and realistic requirement
prioritization.

QUANTITATIVE ANALYSIS

We carried out a quantitative analysis on a set
of 38 assessments. These assessments were
carried out in the period September 2010 until
November2011. Eachassessment contains two
parts: a part that lists the situational factors of
the company and a part that contains the capa-
bilities that are implemented in the company.
For each case, the product manager or person

in a similar role was interviewed. During this
interview of approximately two hours, first the
situational factors were retrieved, which were
later cross-checked by checking the company
website and, if provided, company documenta-
tion. The second part of each interview focused
on the capabilities. First, the product managers
were givenashortintroduction by presenting the
competence model for SPM. This ensured that
the interviewee was aware of the terminology
used in the interview.

In Figure 5, an excerpt is illustrated from
the situational factor list. The situational fac-
tors are divided in five categories: Business
unit characteristics, Customer characteristics,
Market characteristics, Product characteristics,
and Stakeholder characteristics.

Figure 6 shows an excerpt of the list of
capabilities. Capabilities are divided over the
15 focus areas of the SPM Competence Model
(Figure 1). Each capability can be designated
with a “Yes’ (the capability is implemented in
the company) or ‘No’ (the capability is not
implemented in the company).

Recoding of the Situational
Factors

The first step was recoding the situational factor
variables. Situational factors all had different
measurement scales such as FTE for Business
unit size, amount of requirements for Require-
ments rate and so on. In the case study, the
comparison of the situational factors was done
manually, but in the quantitative analysis, this
was not possible. In order to make the cases and
techniques easily comparable, we recoded the
following situational factors:

1. Size of business unit terms (measured in
FTE).

2. Number of customers.

Release frequency (measured in days).

4. New requirements rate (per year).

w

Table 4 shows how the factors are recoded.
Please note that the recoding of the variables
is done only for the purpose of simplifying the
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Figure 5. Excerpt of the situational factor list

Description

Business unit characteristics

The category of development philosophy the

Development philosophy business unit follows. E.g. SCRUM, which is agile. Is agile: Ne
The total number of employees working at the
business unit, expressed in FTE's (full-time Accumulated FTE of

Size of business unitteam  equivalent). An FTE of 1.0 means that the person is all business unit 40

equivalent to a full-time worker, while an FTEof  employees:
0.5 signals that the worker is only half-time.

Customer characteristics

The loyalty of the customer, determined by Low /

Customer loyalty judging the likelihood that customers will not Medium / High
switch to another software supplier. High
The level of customer satisfaction, measured on a

Customer satisfaction scale of 1 to 10, where 1is the lowest and 10 is the Scale (1-10) 8

highest level of satisfaction.
The percentage of customers that have customer  Percentage of
Customer variability specific features or adaptations of features customers that have 0%
implemented. customized features
The number of customers that currently hold a

A Mumber of customers 153
license to the product.

Mumber of customers

Figure 6. Excerpt of the capability list

iﬂ Cap. ﬂ Statement ﬂ Answﬂ
Requirements gathering
1 A Requirements are being gathered and registered. Yes
- : All incoming requirements are stored in a central database, which is —
accessible to all relevant stakeholders.

All incoming requirements are automatically stored in a central

3 ¢ database (e.g. by means of an online helpdesk). ves
Requirements are gathered from all relevant internal stakeholders:

- - support, services, development, sales & marketing, research & —
development (parties not present in your organization can be
ignored).
Customer’s and prospect’s requirements are being gathered and

5 E  registered, and the customer or prospect is informed of the status of Yes
their requirements.

5] F

Requirements are systematically gathered from partner companies.
Requirements identifying
Market Requirements are rewritten to Product Requirements using a
7 A pre-defined template if the Market Requirement is applicabletoa  Yes
product.
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Table 4. Recoded situational factors

Old New Oold New (0)(i} New
Size of business unit team <10 Small 10-49 Medium >=50 Large
Number of customers <100 Small 100-999 Medium >=1000 Large
Release frequency <31 Small 31-182 Medium >=183 Large
New requirements rate <120 Low 120-599 Medium >=600 High

fitting process. The thresholds used are chosen
to the best insight of the authors.

After a first pilot run in which all cases
were compared with the prioritization meth-
ods, we found out that the situational factors
provided were too restrictive. Methods were
rejected since too many mismatches occurred,
often with situational factors that had (as we
believed) hardly an influence on the method
prioritization choice, such as sector and product
size. Therefore, we decreased the amount of
situational factors that was being used in the
comparison by including only those factors
which we believed were required in the selec-
tion process. Table 5 shows the resulting list
of situational factors per prioritization method.

Assessing the Situational Fit and
Maturity Fit

In Table 6, a fragment is listed of the table in
which the situational fit and process improve-
ment fit of each case with the eight methods.
We use an ‘x’ to indicate this method could
actually be used to improve the maturity of the
prioritization process. We use grey shading to
show which technique(s) has the best fit with
case. When we look for example at Case 1,
we see that although there is a situational fit,
none of the techniques can be used to improve
the maturity in this particular case. Reason for
this is that Case 1 already had all capabilities
for the Requirements prioritization technique
implemented. When we look at Case 2, we see
that two techniques (Integer Linear Program-
ming and Feature Prioritization) are suitable
from both a situational as well as an improve-

Table 5. Situational factors of the prioritization methods

BSL | QFD | WinWin | Moscow C-v RT ILP FPM
Size of business unit Large Small Medium Medium
team
Number of customers High
Release frequency Low Low High Medium Medium | Medium
Variability of feature | Low | Low Low
requests
Development platform High
maturity
New requirements rate | High | Low Low Medium | Low High High Medium
Company policy High Low High
Customer involvement | Low | High | High High
Partner involvement Low High High High Low
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Table 6. Excerpt of situational fit and process improvement fit table

Case # BPL QFD Winwin | Moscow g:ls‘:; Triage ILP FPM
1

2 X X X X X

3 X X X X X X X X

4 X X X X X X X X

5 X X X X X X X

6 X X X X X X X

7 X X X X X X X

Table 7. Summary of the case-method mapping
Number of suitable methods 0 1 2 8 4

Amount of cases 6 17 9 5 1

ment perspective. This also holds for the other
cases in the example.

Selection of the Best Fitted
Method(s)

InTable 7 we show the summary of the 38 cases.
The average amount of methods that had a fit
(number of suitable techniques) with a case
was 1.46, with a minimum of 0 (in six cases)
and a maximum of 4 (in one case). Four of the
six cases with O suitable techniques already
achieved full maturity on the Requirements
Prioritization process. In the other two cases
there was amisfitbetween situational profile and
suggested methods based on the maturity level.

Table 8 shows how many cases fitted each
prioritization method. The features prioritiza-
tion matrix is linked to most cases. Most im-
portant reason is that it is one of the two
methods that covers all five capabilities. This
ensures that the method is suitable for all cases,
also those that are quite mature. The other
method that covers all cases is the Integer
Linear Programming approach. This method is
only linked to two cases. Mostimportant reason
for this is that this method is especially suitable
for companies with a high partner involvement,

which was not the case for many companies in
the data set. The same holds for the cost-value
approach. Three other methods that scored low
are the Quality Function Deploymentapproach,
the Binary Priority List and the Moscow ap-
proach. Main reason for this is that the methods
only cover two or three SPM capabilities.
Moreover, in the case of the Quality Function
Deployment, seven situational factors have
been assigned, whereas the others have three
to five factors assigned to them. The more fac-
tors are assigned to a method, the more difficult
it is to find a situational fit.

DISCUSSION

The results show that situational fit can be used
asaselection mechanism for methods or method
fragments. However, this is only a first explo-
ration and several limitations should be taken
into account. First, assigning the situational
factor values to the prioritization methods has
been done by the authors. This designation was
done based on experience and on the indicators
in the documentation in which the methods
were described, but there might be discussion
about some of the values. The same holds for
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Table 8. Situational and process improvement fit table

Methods BPL QFD Winwin

Moscow

Cost-value | Triage ILP FP

Cases 2 0 10 2

0 13 2 25

the thresholds in Table 4. However, since the
objective of this research is to show how the
mechanism of situational fit and incremental
method engineering works, we do not see this
as a threat to the reliability of this research.

Secondly, the amount of situational factors
that has been assigned to a method has a direct
influence on how often the method is linked to
a case. The reason is that in this research, the
situational factor effects are very strictly used.
In the case of the cost-value approach this can
be seen by looking at the values of customer
involvement and partner involvement. Both
these values have been assigned with ‘High’,
which means that cases with low customer
and partner involvement did not meet these
criteria. However, this particular method is also
very well usable by companies with low and
medium involvement. A distinction should be
made between situational factors thatare restric-
tive (i.e., using the method in cases with no fit
would lead to problems) and situational factors
that are encouraging (i.e., using the method in
cases with no fit would not lead to problems,
but the method will lead to extra good results
if there is a fit).

CONCLUSION AND
FURTHER RESEARCH

In this research we used a mixed method ap-
proach to answer our research question: “How
canwe use situational fitand incremental meth-
od engineering to support process improvement
in the software industry?” First, we carried out
a case study that showed that situational fit can
be used to let company improve their software
processes. We found that three out of the eight
methods we analyzed were from a maturity point

of view interesting for the case company. By
comparing the situational factors of these three
methods with the situational factors of the case
company, we found that one method (Wiegers’
Features Prioritization Matrix) has a situational
fit with the company and could be used to
improve the current prioritization process. By
integrating the Wiegers method fragments in
the existing release planning methods, a process
improvement step could be made.

The case study carried out is a first
evaluation of the principle of situational fit
in incremental method engineering. Although
often described in literature, not many practical
examples have been presented. Therefore, we
believe that although this is just a single case
study, it is an important contribution to the
method engineering field. However, in order
to strengthen our argument more, we carried
out a complementary quantitative analysis on
a data set of 38 cases. The analysis showed us
that based on maturity and situational fit, most
cases could be linked to one or multiple suitable
techniques. In further research, the fitting pro-
cess needs refining to prevent a too restrictive
effect of the situational factors.

Furthermore, it might be interesting to
instead of using the current situational factors
ofthe case company, use situational factors that
the company predicts or aims to reach in the
near future. For example, if a company wishes
to expand its number of employees this could
be registered in the list of situational factors
while matching them to a suitable method. By
doing this the company might be less likely to
outgrow its method in a short time.

A last important issue for further research
is the evaluation of the method fragment
implementation at the case company. Currently,
we link this implementation to an increase in
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maturity. However, more interesting is whether
the increment also leads to an increase in per-
formance. Indicators that could be used for this
are duration of the decision process, customer
satisfaction or time-to-market.
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