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Abstract

Knowledge transfer is one of the key problem areas in knowledge management. This paper
focuses on the transfer of knowledge about the software development process. There is an
aim to improve process knowledge and one way of doing it is to introduce commercial
development methods. However, doing this is not an easy task. We present a study of how
such an introduction of a widespread method was carried out in two large software
development organisations. We conclude that a new method has to be adapted and
implemented in the organisation in order to make it a part of the organisation specific
knowledge base. The new method has to become an integrated part of the existing
development process knowledge of the organisation, meaning that it has to be adapted to fit
with other organisation specific processes. The ability to do so is the absorptive capacity: the
capability to identify and recognise the value of new external knowledge, assimilate it, and

apply it.

Keywords

Knowledge management, knowledge transfer, method adaptation, software development process
knowledge.

1. Introduction

Knowledge transfer is one of the key problem areas in knowledge management. The problem is
frequent since there are a number of different Stuations in which knowledge is to be transferred
within an organisation as well as between organisations. There are a number of different classes of
knowledge to congder within the fidd of information systems engineering (ISE). We dam, in
accordance with livari (2000), that a least the following areas of knowledge are relevant: a)
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Development process knowledge. This includes knowledge about how to run a development
project. Development process knowledge aso includes the knowledge of how to apply
methodologies and technologies for IS development, as well as skills in programming languages. b)
Domain knowledge. This includes knowledge about the business processes, which the system to
be developed is to support, as well as knowledge about how the new information system will affect
the organisation as such. ¢) Software knowledge. This includes knowledge about the different
aspects of the software product, such as architecturad knowledge, design knowledge, knowledge
about requirements, and knowledge about other required technologica resources. This paper
addresses devel opment process knowledge.

Other studies of development processes in software development companies have focused on how
methods are utilised, e.g. the method-in-action gpproach (Fitzgerald, 1998); dtuationd method
engineering (Brinkkemper, Saeki & Harmsen 1998; Rayté & Rolland, 2001) in which methods are
congructed by assembling reusable method chunks,; and, describing and overcoming the problems
of incremental and iterative development (Norbjerg, 2002) and (Madsen & Kautz, 2002). Madsen
and Kautz (2002) present an investigation of how the Rationa Unified Process (RUP), described in
e.g. Kruchten (2000) and Rationa (2002), is used a a project level. This paper goes beyond that
and describes how RUP is made to fit into the organisation, adding to the understanding of how
methods are used in organisations.

In accordance with eg. Goldkuhl (1994) and Wagtdl (1999) we view methods as a form of
knowledge and it is thus relevant to describe the incorporation of a new software development
process in terms of a knowledge transfer. According to Bell, Giordano and Putz (2002) companies
work hard to invent and improve processes of their own. There isaso an interest in acquiring better
process knowledge. If there is a market for process knowledge, it may be conddered as a
commodity that can be sold and purchased. Indeed, that is what we see when software
development companies buy and implement commercid methods, such as RUP.

Acquiring a software development method is an example of knowledge transfer where devel opment
process knowledge is to be trandferred from a method vendor to a software development
organisation. The paper presents a sudy made at two large software development organisations.
Ericsson Radio Systems AB, Centre for Radio Network Control (Ericsson ERA/RNC) and Volvo
IT, both in Sweden. The study describes how RUP is adapted to and implemented in the two
organisations. We show how the knowledge trander is made a different levels in order to
incorporate the new process knowledge into the organisations.

The remainder of the paper is organised as follows: In the background chapter we elaborate on a
model to describe how public development process knowledge is adapted and incorporated into an
organisation. In the subsequent chapters we use the modd to describe and andyse the adaptation
and implementation of a development method in two companies. Findly, we close the paper with a
discussion of our resultsin relation to other work in the area.

2. Background

Leonard (1995) defines core capabilities as the capabilities that embody proprietary knowledge
(unavailable from public sources) and are superior to those of the competitors. According to Bell et
al. (2002) process knowledge is critical for the performance of a organisation. The product
development process is one of the crucid parts of a organisation and hence important to the
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compstitive advantage. Deriving from this we argue that the development process knowledge is an
important core cgpability of a software development organisation. Since a commercia process such
as RUP, is avallable to any organisation willing to pay for it, RUP may be categorised as public
knowledge. Usng RUP is a case of what Leonard (1995) describes as importing externa
knowledge. Although Leonard (1995) refers to technologica knowledge we argue that the same
reasoning is vaid for importing process knowledge. According to Leonard (1995) the reative
difficulty of change increases dong the four dimensons physcd system, manegerid system,
skillgknowledge, and vaues. The physcad system is comprised of tools and methodologies and is
the ‘eedest’ dimendon to change. Changes a this level are visble but implementation sedom
proceeds as planned. Concerning skills and knowledge one issue is how the skills and knowledge
base of a organisation can be changed. This depends much on the type of knowledge required.
Public knowledge may be obtained by hiring out of forma education programs. Industry specidists
can be drafted from competitors. However, organisation specific knowledge cannot be hired. It has
to grow over time. Hence, extending the organisation specific knowledge means more than just
buying a new development process.

According to Davenport and Prusak (1998) knowledge may be generated through acquisition. In
this process origindity is less important than ussfulness. The mogt direct and often most effective
way to acquire knowledge is to buy it, i.e. to purchase an organisation or to hire individuas who
have it. In this paper we aso propose that organisations acquire knowledge by buying processes
and supporting tools. It is not a question of origindity; rather it is a question of successfully
implementing commonly available knowledge.

Nonaka and Takeuchi (1995) and Wiig (1993) define two types of knowledge: explicit knowledge
and tacit knowledge. Explicit knowledge can be articulated in natural and formd language, which
makes it ‘easy’ to transmit between people via e.g. documents and other types of records. Tacit
knowledge has to do with personal knowledge that is embedded in persond experience and is
therefore not so easy to formaise and record. Table 1 provides an overview of some characteristics
of explicit and tacit knowledge.
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Explicit Knowledge
- Can be articulated and stored

- Generdised knowledge
- Knowledge of rationality

Tacit Knowledge

- Hard to articulate and communicate
- Hard to formalise

- Individud action and experience

- Knowledge about facts and events - Subjective and intuitive

- Production knowledge (rules) - Knowledge of experience
- Procedura knowledge (methods) - Skills and habits

- Functiond and systematic knowledge - Vdues and judgements

Table 1 An overview of the characteristics of tacit and explicit knowledge. Based on Nonaka
and Takeuchi (1995) and Wiig (1993).

Nonaka and Takeuchi (1995) identify four types of conversons between the two types of
knowledge (see Fgure 1). For the purpose of this paper we are interested in combination and
internalisation.

Tacit knowledge To Explicit knowledge

Tocit (Socialisation) | (Externalisation)
knowledge Sympathised Conceptual
knowledge knowledge
From
(Internalisation) (Combination)
Explicit Operational Systematic
knowledge knowledge knowledge

Figure 1 Conversions between tacit and explicit knowledge (Nonaka and Takeuchi, 1995,
page 72)

Combination: from explicit to explicit. Combination means that externalised concepts are
systemised. In this process different bodies of explicit knowledge may be combined in order to
extend the existing knowledge base. The outcome is referred to as systematic knowledge.

Internalisation: from explicit to tacit. This is a critical converson since it is in the process of
interndlisation that the experiences from socidisation, externdisation, and combination are
transformed to new individua knowledge. The outcome is referred to as operational knowledge.

Nonaka and Takeuchi (1995) describe the knowledge creation process of an organisation in five
deps sharing tacit knowledge; creating concepts, judtifying concepts; building an archetype; and
crossleveling knowledge. It is in this process that the above mentioned knowledge conversions
take place. This paper focuses on the fourth step, building an archetype, and the fifth step, cross
levelling knowledge.

We refer to RUP as codified and explicit knowledge about systems development. RUP has a
number of corner stones, which are referred to as best practices of software development. These
practices are: develop iteratively, manage requirements, use component-based architectures, use
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visud modeling, continuoudy verify software qudity, and control changes to software. According to
our understanding these ideas are well known and most software devel oping organisations agree on
their gpplicability.

According to Kruchten (2000) RUP may be used in its entirety or in parts. The adaptation may be
made a two levels: a corporate level and a project level. The adaptations are documented in a
development case. The development case may be kept either as a document or in the form of aweb

gte. Furthermore, RUP prescribes a way of introducing the process into an organisation (Kruchten,

2000). Introducing a new work process means that the knowledge of the co-workers as well as
their values are affected.

Based on the views of Nonaka and Takeuchi (1995), Wiig (1993), Leonard (1995), and
Davenport and Prusak (1998) we propose a modd for describing the incorporation of public
process knowledge into a software development organisation (Figure 2). The adgptation of the
public knowledge means that the new knowledge has to be digned with the current processes of the
organisation in order to become a part of the process knowledge of the organisation. We refer to
thisin terms of combination and internaisation as described above.

Current

processes and
practices within
Influence the organisation.

Public knowledge, Adaptation of public Implementation New process

i.e. process knowl edge to of process knowledge

knowledge for saje organlsailon specific knowledgeinto specific to the
situation. the organisation. organisation.

N

Organisational/Group Individual
level (Systematic) level (Operational)

Figure 2 From public process knowledge to organisation specific process knowledge.

In the next step, the adapted version of the process knowledge is implemented in the organisation.
This is cdled interndisation and takes place when new knowledge is made operationd in the
organisation. These two steps create the process knowledge specific to the organisation. As can be
seen from Figure 2 we end up with new systematic organisational knowledge and new operationa
knowledge.

3. TheCase

In this section we describe how RUP was adapted and implemented in two companies, using the
moded in Figure 2 as a point of departure for our description. The presentation will be structured
according to the following:

The process landscape gives an overview of how RUP fits into the current Stuation in the
company (combination).

The coverage of the adaptation presents what parts of RUP are used (combination).

The approach to adaptation presents how the organisations choose to do their adaptations
(interndisation).
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The organisationd implementation describes the strategy for implementing the new processin the
organisation (internaisation).

Data was collected during the spring of 2002.During the document study we had access to internd
reports, presentations, and development cases. We looked for indicators of how RUP was adapted
and introduced. These indicators helped in forming the questions in order to find out about the
individuds opinions about RUP and its implementation. The interviews involved eight persons at
Ericsson ERA/RNC (using field notes and summaries of responses) and four persons a Volvo IT
(using tape recordings and interview transcripts). The interviews may be characterised as semi
structured and the respondents were given the possibility to read the questions before the interviews.

The mgor reasons for Ericsson ERA/RNC to introduce RUP are: a perceived need to further
develop the incrementd way of working; the current in-house process for systems development is
no longer maintained; the current in-house process for systems development is based on the
waterfal model; and, a need for revison in order to integrate new processes. The projects in
Ericsson ERA/RNC are typicdly large with a duration of more than two years. When Volvo IT
decided to adopt the Rationa Unified Process as the man method in dl new application
development the main reasons for change were: a need to ded with the more ragpid changes of the
customers operations, a need for a globa and common way of work; and, a need for a modifiable
devel opment process.

3.1 The Process L andscape

To use the term of Leonard (1995), development process knowledge may be perceived as a core
capability for a software development organisation. Few companies can build core capabilities
without importing knowledge (Leonard, 1995). The desre to import development process
knowledge may indicate that the company has identified a cgpability gap, i.e. the exiging internd
processes are not sufficient. However, our study shows that there is a need to map the new process
knowledge to the existing one, thus forming a new process landscape. We view this as a way to
combine different bodies of knowledge to form new systemised concepts (Nonaka & Takeuchi
,1995).

Ericsson ERA/RNC has previoudy carried out their development projects using two pardld flows:
the project flow and the systems development flow. The project flow comprises the coordination
and management of projects, whereas the systems development flow condsts of the activities
devoted to building the actud system, i.e. andysis, design, implementation, and testing. Since there
has to be coordination between the two flows there is a need for integration points between them.
These points are referred to as milestones and congtitute the mapping between the flows and the
various sub processes. Figure 3 gives an overview of the process landscape in Ericsson ERA/RNC.
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Figure 3 The process landscape in Ericsson ERA/RNC

As can be seen from Fgure 3 there is a number of existing processes supporting project
management and development activities. SDPM is an in-house process for systems development. It
covers activities from pre-study to implementation and testing. However, it does not cater for
project adminidration and configuration management. RDEM is an in-house model for requirements
driven incremental development. PM is an in-house process for project management. Apart from
the above-mentioned processes there is a number of other supporting processes, including the CM
process for configuration and change management.

There is a wide range of methods in use a Volvo IT. Most of which are in-house methods, but
some are commercid ones. Asisthe casein Ericsson ERA/RNC, RUP is to become a part of the
method landscape (Figure 4) in the organisation.

Maintenance
Management

Project Management

Application Development Process |

Design | | Implementation | | Deploy
0S390 - Cobol
0S/400 - RPG, Cool:2E
VMS - SPP, VIPS Application
Unix - C, C++, Oracle, F1/Centura Support
NT - Windows DNA
Java Platform
Cool:Gen

Business Require{ |Softwars
Enginee- ments Archi-

ring & tecture
Analysis

Integration & Security

Quality Assurance

Configuration Management

Figure 4 The method area map. From Karlsson Blom (2002)
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As can be seen from Fgure 4 there are a number of methods complementing RUP. For example
there are in-house methods for project management, maintenance and configuration management,
goplication support, quaity assurance, and business engineering.

3.2 Coverage of the Adaptation

The concept of combination is aso an issue of deciding on the coverage of the adaptation. In
accordance with Nonaka and Takeuchi (1995) we describe this phenomenon in terms of a
reconfiguration of the new knowledge together with the internd development process knowledge
described in the previous section. We studied three adaptations at two different departments at
Ericsson ERA/RNC. The firg verson was amed to comprise an introduction specifying the
purpose and scope of the adaptation and a crude description of the development work at the actual
department. The overview of activities gives a graphica representation of how the different
activities in a phase are related to each other. There is dso a mapping to the actors carrying them
out. The workflow matrix shows what activities the adaptation includes and to what artefacts they
are related. There are actually four matrices, one for each phase defined in RUP. The adaptation
does not only cover the selection of workflows but aso how they are modified.

The adaptation made at the other department covers three concepts. milestones, roles, and
process areas. The adaptation relates RUP to the organisation specific project management
process in which there are checklists for each milestone. The roles are defined in order to make
explicit to the project members what is expected from them. Findly, the process aress in the
adaptation may be described in terms of a mapping between the organisation specific processes and
RUP workflows (Figure 5). According to the interviewees none of the workflows from RUP were
implemented asis.

Workflow Department1  Department 2
Business Modelling RUP Not described
Requirements RUP RUP
Anaysisand Design Internal/RUP  Internal/RUP
Implementation Internal Internal/RUP
Test Internal Internal
Deployment Internal Internal
Configuration and Change Mgmt. Interna Interna
Project Management Interna Internal
Environment Not described Not described

Figure 5 An overview of the processes used in the different workflows. Bold style indicates
inclusion in the devel opment case.

The study made a Ericsson ERA/RNC indicates two different approaches of adaptation: use the
development case to show how RUP is used in the organisation or use the development case as a
framework to refer to al sub processes in a project, no matter if they are new or dready exigting.

At Volvo IT we found adaptations specific to different environments. The guidelines address for
example how to proceed from design to code in a Windows DNA environment (Figure 4). There
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are ds0 locd adaptations and complements to RUP in order to make it fit better into the specific
circumstances of a certain location. This may include work procedures for which RUP may lack
support. At the higher organisationd leve the decision to complement RUP with an in-house method
for project management and adminidtration congtitutes an example of this gpproach. Furthermore,
Volvo IT has made a mapping of the roles in RUP to nine more abstract roles, consdered more
suitable for the type and size of projects carried out in the company. In addition to these adaptations
each divison (location) may make adjustments in order to fit RUP to loca purposes.

The development case provides a description of how the core workflows of RUP are employed in
the particular project. In the project adaptation studied, al core workflows were used with various
modifications. The largest modifications were made to the busness moddling workflow.
Conddering the supporting workflows we have dready described how project management is
supported by the in-house project management method. We also note that additiona artefacts
complement RUP: project measurements, risk management plan, project charter, steering committee
plan, and dandardisation of names. All these artefacts originate from the in-house project
management method.

Some of the respondents described that they find it convenient to build on their earlier experiences
when carrying out activities prescribed by RUP. They do not follow the steps exactly; they rather
use RUP as acheckligt in pardld or afterwards. We dso found that in Situations where the activities
in RUP have to undergo mgor changes, developers tend to do things in the way they are used to
work. This adso implies that activities not described in RUP are carried out as complements to the
method. We attribute this to the existing development practices of the organisation.

3.3 Approach to Adaptation

Nonaka and Takeuchi (1995) use the concept of interndisation when describing the move from
explicit to tacit knowledge. We use the term to describe a Smilar phenomenon when organisations
internalise new knowledge. Interndisation is improved when knowledge is verbdised. RUP actudly
offers away of doing this by the development case. Thus the cregtion of a development case may
serve other purposes than instantiating the process in a certain project.

At Ericsson ERA/RNC the adaptation of RUP was made at two different departments. The first
case, on which we have focused our investigation, experienced a Stuation where the current
processes offered no support. The adaptation was intended to solve the problems experienced and
was made within the scope of the actud project. The development case was used during the
project, until a new Stuation arose and the development case was discarded. After this decison a
group was appointed to review the initid development case. Their recommendation was to use a
more organised gpproach to adapt and implement RUP in the organisation. In order to achieve this,
consultants from Rationa were brought in. However, the suggested areas for improvement did not
differ sgnificantly from the ones identified by the organisation itsdf. The greatest advantage
perceived was that the work with the chosen areas of improvement became more structured.

The adaptation of RUP may be done in different ways. The two departments have made different
decisions regarding how to represent their development cases. One department integrated their
adaptation with RUP online. This gpproach means that the initid RUP Structure is used with the new
and adapted department specific parts available in the navigation menu. The other department chose
to build a separate web Structure for their adaptation. The structure is not an integrated part of RUP
online, but it islinked to it.
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Volvo IT provides an adaptation at an organisationd level in order to make better use of resources
and competence. This high leve adgptation of RUP provides guiddines for implementing and
adapting the process, which are made available to other departments of the company. The
adjustments made at the different locations may for example concern documented work procedures,
specific to a department, for which RUP provides no support. This is done in a bottom up manner
s0 that these guiddlines are made ble to other departments.

There is als0 a posshility to customise the product itsdlf, i.e. RUP, as has been done a Ericsson
ERA/RNC by integrating the adaptations made with RUP online. However, Volvo IT has decided
not to make any mgor modifications to the product itsalf snce such an gpproach would require
much rework for new versions of the product.

3.4 Organisational | mplementation

Following the work of adaptation there is a phase of implementing the new process in the
organisation. Nonaka and Takeuchi (1995) describe interndisation in terms of learning by doing and

cresting archetypes.

The implementation in Ericsson ERA/RNC was made in pardld with the evauation. A workshop
was caried out in order to spread the knowledge from the pilot projects throughout the
organisation. In spite of the pardldism, the implementation took longer than estimated in the RUP
documentation not only due to the fact that the adaptation of the processis included, but also dueto
the fact that the organisation and its technology is complex and that the projects are large and
gpanning up to two years (Figure 6). The pilot projects used in the typical approach (Figure 6) may
be described as archetypes in that they serve as a means of disseminating knowledge. They dso
provide a way of learning by doing. The interviewees point out that the integration between RUP
and the other processes used in the company is cumbersome since each process has its own
terminology and there is aneed for trandations, something that may be explained in terms of creating
new concepts (Nonaka & Takeuchi, 1995). However, the usage of integration points has made
process integration vigble.

¢ 1-2 months > ¢« 3+r+months

RUP fast approach Preparations Real Project

Department 1 1° attempt Real Project

13 months > <_‘l_éhALaaks_> 3t months >

RUP typical approach Pilot Project Evaluation Redl Project

Department 1 2™ attempt Pilot Project Real Project
Department 2
< 6 months > < 24 ++ maonths >
Evaluation

Figure 6 How the implementation approaches were used at Ericsson ERA/RNC
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The strategy chosen at Volvo I T was to draw on the experiences from six pilot projects undertaken
in 1999 (Fgure 7). Management decided on a project-by-project Strategy in order to implement
RUP incrementally into the organisation. In order to feed the organisation with competent people
Volvo IT educated RUP coaches and RUP specidists whose mission was to spread the knowledge
throughout the organisation. In the first projects consultants played these roles, but the plan is to
replace them with in-house gtaff.

Total number
of developers “
trained in RUP

Step 1 Step 2 Not decided

::::::

1999 2000 2001 2002 2003
Figure 7 The RUP implementation plan at Volvo I T (Borjesson, 2002)

Another consderation was to identify suitable RUP projects. Such projects are characterised by: a
team size of 3-10 persons; a duration of 3-9 months; and an estimated effort of 2000-3000 hours.
The next gep, to use RUP in larger projects, is planned to take place when haf of the developersin
the organisation are experienced in usng RUP.

4. Discussion and Conclusion

In this paper we have proposed that a newly acquired process has to be adapted and implemented
in the organisation in order to make it a part of the organisation specific knowledge base. It is not
only aquestion of adapting the process itsdlf, it also has to become an integrated part of the existing
process of the organisation. The ability to do so is the absorptive capacity: the cagpability to identify
and recognise the vadue of new externd knowledge, assmilate it, and gpply it to commercid ends.
Figure 8 shows how the model presented in Figure 2 may be indtantiated in order to describe the
adaptation and incorporation of RUP. We note that the public knowledge contained in RUP is made
organisation specific in terms of a new development process a an organisationa/group level as well
as being interndised a an individua level. Furthermore, RUP is combined with current organisation
gpecific process knowledge thus forming new organisation specific knowledge.
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Current
processes and
practices within
Influenc the organisation.
Rational Unified RUPIs set in relation RUP as such is RUP and its
Process (RUP) {0 organisation adapted and complementing
— pecific processes and implemented in processes specific to
an approach for the organisation. the organisation.
adaptation isdecided,
Combination Internalisation / \

Company Individual developer's
development process  knowledge of the new
— organisational level  process

Figure 8 The acquisition of RUP means that it is made a part of the organisation specific
development process knowledge.

We found that a commercid method, such as eg. RUP, is generd in order to fit into different
organisations. In this sense RUP itsdlf is no guarantee for success. According to Lyytinen and Robey
(1999) externaly acquired knowledge seems to bring little competitive advantage since it is available
to any competitor. We would rather describe the competitive advantage in terms of being able to
assmilate the knowledge contained in RUP and making it a part of the organisational knowledge.
This in turn means an ability to complement in-house processes with RUP. We argue that it is the
combination of externa and internal knowledge that brings this advantage.

Our sudy indicates that RUP is typically replaced or complemented with internal processes when it
comes to project management, configuration and change management, testing, and quality
assurance. We find this important in that the companies seem to appraise in-house methods as
better dternatives in a number of situations. There is hence a need to create mappings between the
processes and roles within the own organisation and those prescribed by RUP. Our study shows
that thisis donein order to rlate RUP to the working habits in the organisation.

When comparing our findings with a sudy made of method tailoring a Motorola (Fitzgerald, Russo
& O’'Kane, 2002) we discover agroup level adaptation of RUP, cdled ERUP (dthough not further
discussed in the paper), a Ericsson, (Fgure 9). We dso introduce an intermediate levd in our
description of Volvo IT reflecting the organisationd adaptations made to RUP a the higher levd. In
the case of Volvo IT we found a process of mutud adaptation between the higher level and the
different divisons. We aso identified and described an individud level, which is not described in the
Motorola case.
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Motorola Ericsson Volvo IT
Industry level (public Industry level (public Industry level (public
knowledge) knowledge) \ knowledge) \
Company
Group level level
Organisational Company / Divisional /
level Ie'velT Iel/el
Project level Project level Projeict level
Individual
level

Figure 9 An overview of the adaptations in three different companies

Our study gives a view of how adaptations are communicated between the leveds, i.e. adaptations
are disseminated throughout the organisation both in atop down and in a bottom up manner.

We conclude that there are advantages in having a web-based method since it makes it easer to
reach users in a distributed organisation, which fits well with the argumentation of Brinkkemper
(2000). Whether to make the adaptation an integrated part of RUP online or not may be an issue.
One potentid advantage may be that the user has to become acquainted with the RUP structure in
order to find the rdlevant dements. This may be a good approach when there is a need to make the
process as a whole known. The drawback is that the overview of the adaptation is logt. On the
other hand, if the am is to have the adaptation in one place in order to provide good overview the
solution may be to build a separate sructure. However, other findings indicate unwillingness to do
far-reaching adaptations due to potential problems when cooperating with other organisations and in
keeping up with new releases of the product.

Our study indicates that there is a need to choose what parts of RUP to introduce. The focus should
be put on the areas which need to be improved and where RUP can contribute in doing so. These
choices have to be made since the process is both extensve and complex. We distinguish two
approaches. a broad adaptation, in the form of a process map, without paying much attention to
detalls, or a deep adaptation which includes more detailed descriptions of activities. Which type of
adaptation is suitable depends on the requirements of the organisation. We consder it rather
resource demanding to provide both depth and broadness, even though both may be required in
order to provide optimal support to method users.

At anindividud leve we found that RUP is congdered to be rather complex and hard to grasp. The
novice may spend a large amount of time doing everything prescribed by the method. In fact,
Wastdl (1999) and Hildreth and Kimble (2002) describe that a method (and organisationd
procedures) embodies both technical knowledge and authority; and that the authority has a postive
vaue for inexperienced developers. The method does not only prescribe how things should be
done, it says that things should be done. After one or two projects the generd impresson seemsto
be that developers are more careful to condder what they do in the sense that dl actions should
bring value to the system being produced. Consequently, the selection of what to use and what to
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exclude is an important aspect of usng RUP. It seems that the vaue of RUP actually increases with
the adaptations, since they make it possble to preserve and further develop prior organisationa
knowledge.

We dso see tha the time spent on introducing RUP is longer than edtimated in the RUP
documentation. We congder that one reason for the delay, at least in Ericsson ERA/RNC, is the
move from a waterfal modd to a modd of incremental development. Such a change includes
adjusments in the vaue dimension described by Leonard (1995), which is the hardest one to
change. These difficulties may imply a more cautious strategy for implementation but there is often a
difference in how an organisation would like to do something and what it has the resources and time
to actudly do.

Findly, we have understood that current development practices, or theoriesin use to use the term of
Lyytinen and Robey (1999), are important for how a new method is accepted and adapted at the
level of the individud developer. This is an interesting way to pursue further work in order to
understand how methods affect the way of working.
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