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Abstract

This master thesis generates new knowledge about the ‘procurement’ of (F/L)OSS by government
organizations. And develops design principles that would help government organizations (re)design
their ‘procurement’ policies to allow for (F/L)OSS. In order to achieve these goals the following re-
search questions were posed: how do government organizations deal with (F/L)OSS, what are the
challenges and how can the ‘procuring’ be improved. These research questions were answered by
formulating a set of 7 design principles grounded in theory and practice. These principles form
guidelines that can be used to create solutions for how to deal with (F/L)OSS. Developing these de-
sign principles also generated new knowledge about the ‘procurement’ of (F/L)OSS by government
organizations.

ii



Technische Universiteit Eindhoven University of Technology

iii



Technische Universiteit Eindhoven University of Technology

Management summary

The research in this thesis is on the procurement of (F/L)OSS (Free/Libre Open Source Software) by
government organizations. The main research question is how do (government) organizations deal
with (F/L)OSS when procuring software.

Background information

Characteristics of (F/L)OSS

There are two opposite types of software in the world, proprietary software products1 and (F/L)OS-
Software programs. Users of the latter type of software are allowed to use, alter and redistribute
(share) the software (Coar, 2006). This is in contrast with proprietary software products where
users are reduced in these rights by a license agreement (for instance an EULA2(Microsoft, 2009;
Wikipeadia, 2009)).

The implication of the existence of (F/L)OSS is the creation of two paradigms. The product and
the program paradigm. In the former paradigm, software is seen as a product, sold by proprietary
vendors and in the latter software is seen as highly codified knowledge, created by communities of
developers working together on the Internet.

Motive for research

Because organizations are used to procuring products, they seem to be having problems “procur-
ing” (F/L)OSS programs. The procurement practices that are utilized by organizations, are inca-
pable of handling the characteristics of (F/L)OSS. Furthermore, current research has not addressed
this situation. There is research that explains why (F/L)OSS is being used. (F/L)OSS adoption fac-
tors and barriers are the focus of that research. And there is research done on procurement, which
argueswhy a preference for (F/L)OSS should bemade and how to formulate such a preference. How-
ever, none of the prior research seems to consider how organizations should “procure” (F/L)OSS,
taking into account the organizational side of the story as well as the implications for the existing
procurement processes.

1One can argue whether software is highly codified knowledge or a product (Hippel & Krogh, 2003; Perens, 1999;
Bonaccorsi & Rossi, 2003).

2This legal contract between the user and the vendor of the software prohibits the users from altering, sharing and
using the software for any purpose
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Research goal

This research aimed to close this research gap. It therefore had two goals. Goal one was to generate
new knowledge about (F/L)OSS “procurement” and the second goal was to develop design princi-
ples that will help organizations (re)design their procurement policies to include (F/L)OSS. Based
on these objectives, three research questions can be defined:

• How do organizations deal with (F/L)OSS programs when procuring software for their opera-
tional processes?

• What problems are found in these organizations when acquiring (F/L)OSS programs and have
they found solutions for this?

• How can the “procuring” be improved?

Research method

In order to answer these questions, a research model has been developed. In this research model
knowledge from the literature is combined with knowledge from the field of practice. This is done
in three steps. First by creating practice-based design principles from the field practice and second
by creating theory-based design principles from the literature. In the third step, these two sets of
design principles were synthesized to create a final set of design principles grounded in theory and
practice (see figure 1).

Case
studies

(6x within
case)

Practice-based
design principles

(cross case)
Synthesis

Research-based
design principles

(synthesis)

Literature
review

Practices Design Solution Design Principles Research Findings

Figure 1: Schematic of the research design adopted from De Jager (2009) and Burg et al. (2008).

The theory-based design principles have been extracted from the literature by using a systematic
literature review and synthesis. And the practice-based design principles have been extracted by
making use of a multiple case-study.

Research findings

In total seven final design principles have been created by synthesizing eight practice-based design
principles and eleven theory-based design principles. The final design principles are formulated in
CIMO logic. CIMO logic is a way to formulate and display design principles. Design principles
have the goal to explain why (mechanism) acting in a particular way (an intervention) in a certain
environment (the context) will cause an outcome. In the following boxes the seven final design
principles are summarized.
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Summary final design principle 1: acquiring (F/L)OSS
In the context : of a (strategic) choice for (F/L)OSS use
Outcome: to implement (F/L)OSS
Intervention Mechanisms
By downloading, installing and configuring (F/L)OSS yourself, by following one of three
strategies depending on the context, (a) business-critical: gradually evolve the (F/L)OSS
solution in parallel with the existing system, until the system meets the requirements.
Then start migrating users when the (F/L)OSS solution is mature and has proven itself.
(b) non-critical: just download, instal and configure the (F/L)OSS program. (c) introduc-
ing new ICT functionality: experiment with different (F/L)OSS alternatives then lobby for
organizational support. (d) always: plan the project extensively.

Because if there is knowledge of (F/L)OSS, implementing it lies within the capability of the
IT-staff. (a) evolving the system in parallel requires beta releasing to users which builds
organizational support and minimizes risk by demonstrating the solutions capability. (b)
a non-critical context the implementation can be done with slack resources and the en-
trepreneurial spirit of the IT-staff will find a (F/L)OSS solution. (c) because the function-
ality does not exist yet, so it won’t be missed this reduce risk. After completion, for easy
adoption, lobbying and change management is required. (d) because factors like what to
change, when, technical and interconnections issues, scope, necessary resources must
not be underestimated.

By procuring a (F/L)OSS solution from a system integrator, by using a procurement process
which uses specific terminology in the requirements to specify the (F/L)OSS characteris-
tics.

Because there might not be sufficient knowledge about (F/L)OSS or the organization
wishes to outsource IT then procuring integration services works. Specifying neutral re-
quirements and using terminology based on the (F/L)OSS characteristicsworks because it
will request (F/L)OSS without asking for it specifically.

By procuring the support of a (F/L)OSS knowledge specialist by using a procurement pro-
cess which uses specific terminology in the requirements to specify the (F/L)OSS charac-
teristics. This knowledge specialist will assistwith the downloading, installing and config-
uring of the (F/L)OSS program or solution.

Because there might not be enough internal knowledge about (F/L)OSS but the organiza-
tion wants to internalize this knowledge in order to becomeself (reliant) and proficientwith
(F/L)OSS. Specifying neutral requirements and using terminology based on the (F/L)OSS
characteristicsworks because it will request (F/L)OSS without asking for it specifically.

Summary final design principle 2 : entrepreneurship
In the context : of adoption of (F/L)OSS by downloadingand implementing (F/L)OSS yourself
Outcome: stimulating the individual entrepreneurial attitude towards (F/L)OSS of employees and obtaining personal effort, employee commitment and triggering adoption can be done
Intervention Mechanisms
by stating a precise definition of strategic intent for instance by pointing out the national
policy and (F/L)OSS philosophy, but being flexible in means of how to reach this goal.

this will trigger employees to get committed and start searching for opportunities to use
(F/L)OSS, because current resources do not suffice, innovation is necessary.

by organizing for a high perceived capability for solutions, by giving employees room to
experiment and educate employees in different kinds of (F/L)OSS alternatives by monitor-
ing (F/L)OSS repositories, hiring (F/L)OSS experts, sending key employees to conferences
and obtain subscriptions to trademagazines.

By creating a high perceived capability for solutions the organization makes sure the em-
ployees also know what to do in order to reach the strategic goal. This is very important in
cases were there might not already be compatible (F/L)OSS knowledge at the IT-staff. This
has to be created first, before entrepreneurial efforts can emerge.

Summary final design principle 3 : top management support
In the context : of radical, high-risk initiatives such as acquisition of complex FLOS-Software in a government setting with incomplete information about the decision
Outcome: obtaining necessary resources such as time, space, equipment, people and communicating, supporting and sharing, vision and goals is done
Intervention Mechanisms
by creating top management support. This is done by changing the perceptions that man-
agers have of (F/L)OSS and by providing them with information about (F/L)OSS. This can
be done by pointing out a choice for (F/L)OSS would comply with national policy, show a
successful proof of concept (poc) and/or business case. And by making cost calculations.
And in these calculations account for the switching costs when vendor lock-in is deepened
by opting for a proprietary alternative.

Knowledge is gained therefore the urge to imitate the decisions of other managers is re-
duced. Taking away irrational fear of damage to the managers reputation, will cause them
to decide more rationally. Therefore the presented reasonswill get a fair evaluation. Lower
costs argument will have impact because public money spent. Successful poc and busi-
ness case shows confidence the solution works. Only top management has the legitimacy
and power to distribute the resources.

Summary final design principle 4 : lock-in
In the context : of technical compatibility issues (vendor lock-in) with legacy technology
Outcome: reducing the lock-in is done
Intervention Mechanisms
by convincing the existing vendors to use open standards. because open standardsmake it possible to interchange parts of a total IT solution

by replacing the legacy systems by installing (F/L)OSS (alternatives) as much as possible because the characteristics of (F/L)OSS make vendor lock-in impossible. (F/L)OSS uses
open standards and thus makes it possible to interchange parts. And by using (F/L)OSS
one does not rely on a specific vendor but instead can get support from many different
companies.

by encapsulating the parts that cannot be replaced, by usingmiddlewareand virtualisation
techniques.

because these will make it possible to limit the amount of the legacy software and thus
increasing the opportunity to use (F/L)OSS.

by preventing that current investments will make future investments of (F/L)OSS more dif-
ficult

because lock-inwill at least not be increasedby the new investments. This will also prevent
these current investments to become sunken costs in the event that (F/L)OSS is chosen in
the future.

Summary final design principle 5 : architecture
In the context : of acquiring (F/L)OSS
Outcome: implementing an architectural IT policy will structure the strategic application of ICT and protecting (F/L)OSS investments can be done,
Intervention Mechanisms
by creating an IT architecturepolicy based on (F/L)OSS and open standardsguarded by top
management and supporting processes in the organization

because defining the basic principles of (F/L)OSS that are in line with the strategy of the
organization in a formal policy at a high level in the organization will put a price on non
compliance to the architecture and thus will make sure employees have the necessarymo-
tivation to create room in projects or procurement’s and thus choose technology that is
strategically beneficial to the organization and will make it difficult to argue for proprietary
systems that are not in the best strategic interest of the organization.

Summary final design principle 6 : organizational support
In the context : of downloadingand implementing (F/L)OSS yourself
Outcome: creating organizational support can be done
Intervention Mechanisms
by reducing misunderstanding by explaining what (F/L)OSS is and informing employees
about the possibilities by monitoring (F/L)OSS repositories, hiring (F/L)OSS experts, send
key employees to conferences and subscribe to trademagazines.

Because this intervention brings external knowledge into the organization and will there-
fore show employees what (F/L)OSS exists and make them understand and familiar with
it.

by increasing trialability by letting end-users play with the solution. This can be done be-
cause it’s easy to setup a workingpilot with (F/L)OSSprogramsand letting end-users make
the final decision.

because having end-users experience the solution and make the final decision will enable
the possibility to test if the solution fulfills the requirements, will give end-users a feeling
of taking part in the project and that their wishes are being heard. This generates internal
support for the final solution.

by communicating continuously with the end-users by showing that the solution creates
benefits for them and sharing experiences and results. This increases observability and
takes away fear.

because the visibility of the results of the technology, will explain the situation, reduce
fear of the solution and show the goals. And thus the more likely the technology will be
adopted.

by training end-users in the new technology. because training will, increase the usability of the (F/L)OS-software, will show that the
solution works and thus reduce uncertainty and doubt about the technology.
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Summary final design principle 7
In the context : of acquiring (F/L)OSS
Outcome: creating an environment ready for (F/L)OSS adoption is done:
Intervention Mechanisms
by adjusting work habits. because the new system might require different ways of performing tasks or offers more

efficient ways of performing these tasks, adjustment of work habits might be necessary.

by adjusting procedures to accommodate (F/L)OSS procurement. because current procedures might not be compatible with certain characteristics of
(F/L)OSS. Therefore adjusting the procedures by taking into account these characteristics
will help (F/L)OSS procurement.

by adjusting existing roles. because the tasks performed in the roles can be the opposite of what tasks are required
to introduce (F/L)OSS. Changing the tasks of a role with (F/L)OSS procurement in mind will
make sure people are free within their roles to procure (F/L)OSS.

Implications

The first contribution of this research is the insight (shown by final design principle 1) that (F/L)OSS
cannot be procured. But it is possible to procure integration services and (F/L)OSS knowledge.
The second contribution are two strategies to implement (F/L)OSS in an organization, that emerged
during this research. These are “building niches” and the “coordinated effort” approach.

In the cases groups of ambitious people with compatible (F/L)OSS knowledge are implementing
(F/L)OSS themselves. These initiatives form niches of (F/L)OSS. Although this works, it leaves the
final implemented (F/L)OSS solution vulnerable to opportunistic behavior.

Investments in (F/L)OSS can be protected by a coordinated effort to (F/L)OSS implementation. In
this approach, strategic (or even political) objectives are formulated at the highest level in the or-
ganization, on the basis of business goals. These strategic objectives are then translated into an IT
architecture which is guarded by topmanagement. This way, opportunistic behavior becomesmore
difficult.

The third contribution are the remaining design principles that can be used to create an environ-
ment which makes (F/L)OSS adoption easier.

Limitations

There are three main limitations in this research. First of all the field that was investigated is rela-
tively new and apart from the adoption framework, no theoretical framework existed to guide the
research, or that the research could test.

Second the generalizability of the research is limited. Only six cases were investigated and results
are bound to these cases. There are however two arguments that indicate that the results can be
applied broader. First, the stories from the cases appear very similar to other cases in the same
context. Secondly, the culture of the people dealing with the issues mentioned in this research is
widespread.

A third limitation is that the design principle have only been designed and not tested. It is not
proven that the design principles interventions function correctly and that the mechanisms are pre-
cisely understood. These three limitations cause this research to be of a highly exploratory nature
and further research is necessary.
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1 Introduction

The research in this thesis is on the procurement of (F/L)OSS (Free/Libre Open Source Software)
by government organizations. The main research question is how do (government) organizations
deal with (F/L)OSS when procuring software. This introduction will provide the reader with the
necessary background information. (F/L)OSS will be explained first then an overview is given of
the usual process that organizations followwhen procuring software and finally the problemwill be
shown when trying to “procure” (F/L)OSS.

There are two opposite types of software in the world, proprietary software products1 and FLOS-
Software programs. Users of the latter type of software are allowed to use, alter and redistribute
(share) the software (Coar, 2006). This is in contrast with proprietary software products where
users are reduced in these rights by a license agreement (for instance an EULA2(Microsoft, 2009;
Wikipeadia, 2009)). Because (F/L)OSS does not impose on any of the rights to use, alter and redis-
tribute the software, is the opposite of proprietary software.

These rights are put into practice by two things. A license that protects the rights to use, alter
and redistribute. And access to the software’s source code3 is required, in order to be able to
alter the behavior of the software and to redistribute it. This explains the name “open source”,
since it’s the source code of a program that is opened and can thus be shared freely. This is the
opposite of proprietary software products, because vendors of those products see the source code
as a company secret that must be closely guarded instead of shared4.

(F/L)OSS programs are created by different kinds of people working together in a project on the
Internet. The people working in these projects can for instance be hobbyists, professionals spon-
sored by companies and users providing usability feedback and bug reports. They all have various
reasons for helping in the project and/or in the development of the program. This online activity
forms the production environment in which these (F/L)OSS programs are created and is the deliv-
ery method of (F/L)OSS programs into the “software market” where they compete with proprietary
software products. When the development on a new release of a (F/L)OSS program is finished5, it
is distributed and can thus be used by for instance organizations.

Organizations procure products bymaking use of a procurement process. They do this, because the

1One can argue whether software is highly codified knowledge or a product (Hippel & Krogh, 2003; Perens, 1999;
Bonaccorsi & Rossi, 2003).

2This legal contract between the user and the vendor of the software prohibits the users from altering, sharing and
using the software for any purpose

3Think of the software source code as the building blocks of the software program. An analogy of source code is a
recipe of your favorite dish. With the source code it is possible to reproduce (build) the program, just as it is possible to
prepare your favorite dish with the help of the recipe.

4Compare for instancewithMicrosoft Windows. The EULA forbids the redistribution (sharing) of this operating system.
In fact, Windows is not owned by the customers at all. Customers buy a right to use. c.f. Microsoft (2009))

5Notice the agile software development method principles used by (F/L)OSS here. Those principles regard software
as never finished. Because there is always need for improvement, bug fixes or implementing changed customer require-
ments (Brooks, 1995; Boehm, 1981; Baetjer, 1998). This is counter to the waterfall development model that is mostly
used in the product paradigm which assumes that software can actually be delivered as a finished product.
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organizations management wants some level of control over the procurement of products used by
the organization. This control is necessary mainly for three reasons (Weele, 2005), first control over
expenditure (e.g. prevent buying products that are not needed), second they want to “standardize
business processes by managing contacts with vendors and establishing effective links that enable
continuous improvement of vendor performance” (e.g. prevent buying from different vendors) and
thirdly manage the contracts formed with vendors to enable “on time delivery at the right quality
and quantity at the lowest price” (Weele, 2005).

Proprietary software product vendors have adapted this product paradigm. The vendors sell a soft-
ware product defined by a licence. The product has predefined functionality that a customer is not
allowed to change and the product has a life cycle (even an end-of-life) just as normal products.
Contracts can bemade with the vendor about delivery, quality and “quantity” of the product. A part
of these contracts are formed by, the software license agreements. And just as the normal contracts
with other vendors, these licences need to be managed too. Because licences management helps
proof to the proprietary software product vendors that the organization does not infringe on any
software licences’ terms (i.e. run the software illegally) (BSA, n.d.).

On the other hand there are (F/L)OSS programs, which is software that is free (gratis and can also
be libre). This software comes from an online project, not from a vendor. That means it’s hard
to make contracts or “establish links” in the traditional sense. Furthermore (F/L)OSS programs
can be easily altered to fit a particular requirement. This is the opposite of the product paradigm
where products are sold “ as is”. And from expenditure point of view (F/L)OSS is different, because
(F/L)OSS programs can be downloaded and used gratis. So by definition (F/L)OSS is incompatible
with the procurement process.

But some aspects of the procuring process are relevant. Not all (F/L)OSS licenses are the same and
they still are legal binding documents with restrictions that need to be followed. Furthermore sup-
port on (F/L)OSS is procured separately. The fact that one can alter the software, causes strategic
questions that need to be answered. Also the history and philosophy of (F/L)OSS is radically differ-
ent from the product paradigm, so IT-staff will require training to deal with this. All of these issues
need to be addressed by an organization.

Scientific researchhas been done on some of the challenges facing an organization that starts using
(F/L)OSS. There has been researchdone on reasons and barriers for the adoption of (F/L)OSS. These
articles state the organizational antecedents when implementing (F/L)OSS and thus answer why
(F/L)OSS was implemented in the organization in question, but do not mention how this affects
the procurement process. And there have also been studies to the “procurement” of (F/L)OSS.
They focus mainly on what to do when an outside vendor supplies a particular (F/L)OSS program.
Without paying attention to the fact that a (F/L)OSS program can be altered and what kind of issues
and possibilities this generates in terms of requirements6. This literature about procuring simply
mentions the other possibility that the (F/L)OSS program can be downloaded, largely ignoring what
kind of organizational change will be necessary when the (F/L)OSS program is “procured” in this
way. Ignoring the issues in this way, will not resolve them. So it is obvious there is a gap in the
literature.

To put it more strongly, it’s hard to find a word7 that covers what is being done here. It is not buying,
because (F/L)OSS programs costs no money. It is not procuring, because (F/L)OSS programs have
no vendor. It is not using, because this term does not entail making a choice and would thus limit
the scope. It is not implementing, because that word refers to the technical actions before using

6For instance downloading a (F/L)OSS program that fulfils 90% of the requirements and building by contract the final
10%.

7Since something needs to change in the procurement process, “procurement” in quotes or the word ‘acquiring’ is
used in the rest of the thesis.
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the program and after the choice has been made. And finally it is not adoption, because adoption
only looks at reasons and barriers why to use and not how).

That is why this research will contribute to the literature by trying to answer the question how do
(government) organizations deal with (F/L)OSS, when procuring software. The goal is to fill themen-
tioned gap by formulating design principles that combines solutions created in the field of practice,
with existing fragments from the literature about adoption, procurement and implementation of
(F/L)OSS. These design principles can then be used to create solutions that enable organizations to
deal with (F/L)OSS.

Formulating the design principles is done by integrating the knowledge of these three kinds of
research. First; design principles from the scientific literature about adoption and procurement
of (F/L)OSS are induced (chapter 4.1, secondly; the solutions created in the field of practice are
extracted in amultiple case study (chapter 4.2) and thirdly; by synthesizing these two sets of design
principles (chapter 4.3) into a final set of design principles grounded in research and practice.

The provocative title of the thesis “How to buy something that is free8?” basically summarizes the
subject very well. This question looks like a contradictio in terminis. To buy means “to acquire the
ownership of (property) by giving an accepted price” (Webster, 1913). Free has two definitions;
first the monetary value of zero or “gratis”; and second, freedom, as in “exempt from subjection
to the will of others” (Webster, 1913). Both definitions of free do not fit with buying. Because
giving the accepted price of zero renders the term useless. Moreover something that is exempt
from subjection to the will of others (as in the case of (F/L)OSS) cannot be owned in the first place
and thus can also not be acquired. So the statement seems self-evidently false. But as was made
clear in this introduction, when dealing with (F/L)OSS in an organizational setting, the statement
becomes a valid practical question. This is because of the way organizations are used to handle
software acquisition and the special characteristics of (F/L)OSS that are not compatible with this
process. The contribution of this research is the set of design principles that will guide (government)
organizations that embark on the paradigm-crossing voyage of how to buy something that is free.

8The question was mentioned by both Johan de Man and Sander Mittertreiner in their interviews.
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2 Motivation and research questions

In this section the motivation for the research is explained and the research questions are devel-
oped. The motivation for this research is shown through a confrontation of (F/L)OSS literature,
current news articles and software procurement practices. This will illustrate why the traditional
view on procurement does not work for (F/L)OSS. The inconsistencies form the arguments for the
research questions.

First a gap in literature is exposed by giving a short literature overview1. Then issues with three
procurement practices are revealed that illustrate the point that a conventional procurement pro-
cess does not work for (F/L)OSS. From this the research questions are formulated. And finally an
overview of the thesis report is given, as a reading guide.

2.1 Literature gap

There are four categories of literature about (F/L)OSS. Literature that discusses motivation to de-
velop (F/L)OSS (Lakhani & Wolf, 2005; Hippel & Krogh, 2003; Krogh, Spaeth, & Lakhani, 2003;
Lerner & Tirole, 2002), articles about the (F/L)OSS development process (Woods & Guliani, 2005;
Crowston, Li, Wei, Eseryel, & Howison, 2007; Markus, 2007; Mockus, Fielding, & Herbsleb, 2006),
then adoption of (F/L)OSS and finally procurement of (F/L)OSS.

The literature about adoption of (F/L)OSS, discusses the reasons why (F/L)OSS is adopted. For in-
stance why governments should adopt (F/L)OSS (Applewhite, 2003; Lessig, 2002; J. Lee, 2006;
Valimaki, Oksanen, & Laine, 2005; Comino & Manenti, 2005; Hahn, 2002), why software vendors
should use (F/L)OSS (Hauge, Sørensen, & Conradi, 2008; Mathisen, 2008), why perceptions influ-
ence (F/L)OSS adoption (Morgan & Finnegan, 2007; Ozel, Jovanovic, Oba, & Leeuwen, 2007; Holck,
Larsen, & Pedersen, 2005), why businesses adopt (F/L)OSS (Dedrick &West, 2004; Nagy, Yassin, &
Bhattacherjee, 2010; Glynn, Fitzgerald, & Exton, 2005), why one particular (F/L)OSS program was
adopted (Varian & Shapiro, 2003; K. Ven, Van Nuffel, & Verelst, n.d.), or why multiple programs
were adopted (Pare, Wybo, & Delannoy, 2009; Fitzgerald & Kenny, n.d.; Munoz-Cornejo, Seaman,
& Koru, 2008), or (F/L)OSS adoption across countries (Cassell, 2008; Hwang, 2005). This explains
why adoption happens, not how it happens. None of these articles link adoption to procurement
for instance. But in the practical field, people are used to procuring software products.

There is a small and very recent body of literature about “procuring” (F/L)OSS by governments
(Ghosh, Krieger, Glott, & Robles, 2002; Ghosh, 2010; Eilander, 2008) and SME’s2 (Daffara, 2008).
However this literature does not account for the required organizational change or the barriers
to adoption. It only focusses on the formulation of the (F/L)OSS characteristics in public tenders
(Ghosh, 2010; Eilander, 2008) or risks, myths and business models (Daffara, 2008).

So how the (F/L)OSS programs are obtained by the people or what process they followed to select it

1For a systematic literature review see chapter 4.1
2Small and Medium Enterprises
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has not been investigated thoroughly. Furthermore because (F/L)OSS is libre, it can’t be procured.
But knowledge (consultants), integration services and support subscriptions might be necessary to
make the implementation a success andmust be procured. This suggest that an intimate interaction
between the IT-staff and the procurement department is necessary. But the literature does not
consider this.

2.2 Issues in procurement practices

The procurement process as is widely understood contains at least the following steps: determin-
ing specification, selecting a vendor and contracting. Depending on the organization and kind of
product that is procured this can involve more steps but this list forms the basics, the so called tac-
tical purchasing part of procurement (Weele, 2005). These steps are implemented by procurement
practices. Some of these procurement practices are at odds with the (F/L)OSS characteristics. Here
three practices that are used in the procurement process are analyzed: requirements engineering
practice, tender practice, total cost of ownership practice

2.2.1 Requirements engineering practice

In the determining specification step, the requirements of the system are determined. This can be
done by requirements engineering. It is a common practice that the requirements3 are vendor and
technology neutral. Because the requirements are a formal functional specification of a narrative
verbose need.

In theory (F/L)OSS always fulfills all requirements, because the customer receives the source code
and can thus always adapt it to his or her needs. However in practice, software selection takes place
by comparing existing alternatives. This comparison is made on the basis of the current states of
the software programs (“as is”). This ignores the characteristic of (F/L)OSS, that a near future state
of the software, might fulfill all your needs. This basically comes from the notion that software is
seen as a product, something rock solid, instead of something stateless and fluid, like knowledge
(Perens, 2005; Stallman, 1985).

Furthermore from news reports(Zwiekhorst, 2010) it can be concluded that sometimes the choice
is reversed. Instead of looking for a solution that fulfills the requirements, people start with a
proprietary product and then look for a (F/L)OSS alternative. So the logic of the choice changes from
meeting the requirements to how identical the (F/L)OSS solution is to a proprietary product. This is
for instance also seen in the action plan “Nederland Open in Verbinding" (NOiV4): ”preference for
open source software in the case of equal suitability”(NOiV, 2007). One might ask equal to what?
A solution suits the requirements or it does not. This thinking is amplified by the recent trend of
so called “reverse alignment” (Rosemann, Vessey, Weber, & Wyssusek, 2005). This is the practice
where the organization is transformed to match the software, instead of the other way around.

3Requirement: “A function, constraint or other property that the system must provide to fill the needs of the system’s
intended user(s)” (Abbott, 1986)

4The name translates to “Netherlands Open in Connection”. It is the name of the action plan and the agency monitor-
ing (F/L)OSS use by the Dutch government
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2.2.2 Tender practice

The second step in the procurement process is selecting vendors. In order to receive the best offer
for a system that will fulfill the requirements, some organizations (notably governments5) make
use of public tenders that stimulate competition (Seshadri, 2005; Ghosh et al., 2002). Tendering
makes the assumption that there are vendors on the lookout for customers that want to buy their
products. However for open source, this is not entirely6 the case. This is because (F/L)OSS is not
developed in companies, but in online projects. And these projects do not have the goal to make
a profit. That means that the (F/L)OSS projects (“vendors”) will not be looking for any “customers”
(Waring & Maddocks, 2005; Morgan & Finnegan, 2007). This requires an active approach in finding
vendors in stead of a passive one(Hoppenbrouwers, 2007; Eilander, 2008).

2.2.3 Total cost of ownership practice

To make a decision between the vendors, usually the Total Cost of Ownership (TCO) calculation is
made (Sieverding, 2008; Varian & Shapiro, 2003). This is were organizations calculate all the costs
of a product that is incurred during the product’s life cycle (Ferrin & Plank, 2002). Suppliers of pro-
prietary software products usually provide information on this life cycle. For instance the number of
years the product is supported. Or how long an organization is allowed to use the product (license
expiration dates in the end user agreement).

But (F/L)OSS projects supply the source code. This access to the source code provides the orga-
nization with the opportunity to maintain the software by itself. The organization really owns the
software, instead of leasing it. So in theory, the lifetime of (F/L)OSS software is indefinite. Without
an “end of life” date, TCO calculations become difficult. The question if maintaining the software
by oneself is worth the effort, is not an operational question, but rather a strategic decision (Hahn,
2002; Lessig, 2002; Morgan & Finnegan, 2007; Glynn et al., 2005; Holck et al., 2005).

2.3 Research questions

Given all these inconsistencies from the previous chapter, it becomes clear that a difference ex-
ists in “procurement” of (F/L)OSS programs and proprietary software products (Hoppenbrouwers,
2007). The common procurement theories and practices seem unable to handle the subtle differ-
ences between the two paradigms (product vs knowledge). The effect of this can be read in the
(daily) news about IT (Webwereld, 2008; ANP, 2009; Modine, 2009; Clarke, 2009; Dirven, 2009;
Clarke, 2009). Also the (F/L)OSS literature does not appear to provide a clear answer on the “pro-
curement” of (F/L)OSS yet either. So it can be concluded that there is a gap in the literature about
how to deal with (F/L)OSS when “procuring” software. This is the first research question:

1 how do organizations deal with (F/L)OSS programs when procuring software for their opera-
tional processes?

But not all implementations of (F/L)OSS are failures! This is something that can be seen in the
practical field. So why do some (F/L)OSS implementations succeed, while others fail? Clearly there

5Note that the tendering process might be demanded by law. This is for instance the case with government. Since
(F/L)OSS programs are “gratis” official public tendering is not necessary for (F/L)OSS. This can be a large benefit, since
tendering processes are expensive and take a lot of time (Oosterbaan, 2010).

6In the past decade large vendors like IBM, Sun and Google have been more involved with open source. These com-
panies are looking for customers and offer open source software in addition to their proprietary products and services.
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is something to learn from the practical field here. What have practitioners found out about the
“procurement” of (F/L)OSS?:

2 What problems are found in these organizations when acquiring (F/L)OSS programs and have
they found solutions for this?

Also not all the procurement theory should be disregarded. Could combining the practical solutions
and existing theories fill this gap in the literature and help practitioners increase their success in
implementing (F/L)OSS? Perhaps adjustments should be made in the “procurement process” to
accommodate (F/L)OSS (Holck et al., 2005):

3 how can the procuring be improved?

The inconsistencies given in the previous section, the practical relevance and the gap in the litera-
ture provide ample reason to warrant research into the these research questions.

2.4 Overview of the report

This research consists of creating three sets of design principles. First theory-based design princi-
ples, which are created by a systematic literature review. Second practice-based design principles
are extracted by a case study. And finally a third set of design principles is created by a synthesis of
the theory- and practice-based design principles. These form the final design principles grounded
in theory and practice.

All these components can be found in the results chapter (chapter 4) of the report, as shown in the
list:

Systematic literature review: this is shown in chapter 4.1 : theory-based design principles

Case study: answers the 1st and 2nd research question. This is shown in chapter 4.2 : practice-
based design principles

Synthesis: answers the 3rd research question. This is shown in chapter 4.3 : design principle
synthesis

After the results chapter follows a discussion of the results, showing the contribution of the re-
search (chapter 5). And the report is concluded with limitations and further research suggestions
(chapter 6). But first the methodology is explained in the next chapter.
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3 Methodology

The introduction and research question sections show that there is a gap in the literature between
adoption and procurement of (F/L)OSS. This research tries to fill the gap by combining knowledge
from theory and practice. A framework to achieve this is the research-design-development cycle
Burg, Romme, Gilsing, and Reymen (2008) which is adopted in this thesis.

The research-design-development cycle framework used by Burg et al. (2008) provides a science-
based design perspective that “links the scientific knowledge base” to “the pragmatic and creative
work of practitioners” Burg et al. (2008). The link between scientific knowledge and practices are
design principles which form the “boundary” objects between these two “worlds” (Romme & En-
denburg, 2006). The design principles can “be used to create solutions that can subsequently tried
out in practice” (Burg et al., 2008). The opposite path is also possible. Experimentation with so-
lutions can serve to derive design principles (Plsek, Bibby, & Whitby, 2007). Figure 3.1 shows the
framework and explains the two paths.

In this research two sets of design principles are extracted. One based on practical knowledge
and one based on theoretical knowledge. Then these two sets are synthesized to create a final
set of grounded design principles based on the theoretical and practical evidence. In figure 3.1 an
overview is given of the research method which was adopted from De Jager (2009).

Case
studies

(6x within
case)

Practice-based
design principles

(cross case)
Synthesis

Research-based
design principles

(synthesis)

Literature
review

Practices Design Solution Design Principles Research Findings

Figure 3.1: Schematic of the research design adopted from De Jager (2009) and Burg et al. (2008).

In order to extract the practice based design principles, a multiple case study has been executed.
This case study consists of two parts. A within case study and cross case study. The within case
study was used to corroborate the evidence of the interviewees, the documents and to build a struc-
tured summary of the case. This summary consists of two tables. One contains the process followed
in the case to “procure” the (F/L)OSS (the process table). And the second table (the solution table)
contains challenge, issues and solutions. These form a set (challenge-coping set), indicating a
problem (challenge), the underlying reasons (issues) and the solution created in practice (coping).
These two tables give a summary of each case that is in a format which allows the summaries to be
compared in a cross case analysis.

The cross case analysis consisted of two steps. First the process followed in the cases was com-
pared by combining the process tables from the cases built in the within case analysis (see section
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4.2.2 for the result). Second all the challenge-coping sets were gathered. These sets were clus-
tered and reduced by re-coding them to form a small set of recurring themes found within the data.
These themes were then closely examined by reviewing the quotes in the interview transcripts and
documents (see section 4.2.2 for the result). This made it possible to build design principles per
theme (the result is table D.1).

Then a literature review was executed to extract the research based design principles from existing
(incomplete) theory. These have been systematically induced by making use of qualitative meta-
research synthesis as proposed by (Tranfield, Denyer, & Smart, 2003) and applied by (Burg et al.,
2008). The method is a systematic way to generate evidence based knowledge from existing litera-
ture. The review focusses on the question how organizations “procure” (F/L)OSS.

The synthesis of the two sets of design principles can be done by following the techniques used by
De Jager (2009) and Burg et al. (2008). This method combines the design principles found in both
literature (the qualitative meta-research synthesis) and from practice (the case study) into one set
of final design principles which are by then grounded in practice and theory.

Since the research cycle could not be completedwithin the limited time of this research it is stressed
that only the generation of possible new design principles is executed and that these are not im-
plemented and tested in the specific cases. This makes this research of highly exploratory nature.
However some testing of the principles has been designed into research (see section 3.3.4).

The remainders of this section showhow the literature review, the case analysis and the final design
principle synthesis were executed1. But first the scope of the research is determined.

3.1 Research scope and goal

The research questions were broadly defined. This would make the research extensive. In order to
make the research feasible, the scope was reduced. First by narrowing down the type of organiza-
tion to government organizations. Second by stating explicitly what is being investigated (unit of
analysis). And finally the goal of the research was formulated clearly, based on the reduced scope
and the original research questions.

3.1.1 Government organizational context

The Dutch government was chosen as the context for the research from a practical point of view
because the Dutch government is working on “using open source” (Willems & Klip, 2009). This
provided a pool of possible cases and thus an opportunity to investigate the procurement. Further-
more the “programma bureau Nederland Open in Verbinding (NOiV)”, a Dutch government agency,
is tasked to keep track2 of the (F/L)OSS use. Therefore the public records of the NOiV were used
to find out which parts of the Dutch government are currently working on (F/L)OSS procurement or
have done this in the recent history.

Choosinga government setting, restricts the element of organizational culture thatmight be a factor
in the research. The research has been executed on an operational level. The focus was on the IT-
staff. And their culture is relatively similar across organizations, because they have had the same
education, use the same tools and some are part of the hacker culture (Nichols & Twidale, 2003;

1The literature review followed the case analysis during the research. This made sure the coding of the case analysis
was not hindered by knowledge and constructs from theory.

2They also provide advice about (F/L)OSS to any and all layers of the Dutch government.
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Krishnamurthy, 2006; Raymond, 1999)). Therefore the research is believed to be generalizable to
other organizations under similar conditions (also see the limitations chapter 6).

3.1.2 Unit of analysis

The research question is how do government organizations “deal with (F/L)OSS programs”. This
offers a rather vague unit of analysis and to make it more clear, a closer look was taken at the term
“procurement” (Weele, 2005). Fromfigure 3.2 it becomes clear that procurement is a container term

Internal
customer

Determining
specification

Selecting
Supplier Contracting Ordering

Expediting
and

evaluation

Follow-up
and

evaluation
Supplier

Tactical Purchasing Ordering

Purchasing function

Sourcing Supply

Buying

Procurement

Figure 3.2: Purchasing process model and some related concepts. Adopted from van Weele 2005

for several functions. The research question was to find out about how organizations “deal” with
(F/L)OSS programs. Thus narrowing procurement down to the tactical purchasing3 frame seems
a just strategy because this entails determining specifications, selecting vendors and contracting.
So it is believed this frame will capture reasons for choosing (F/L)OSS as well as any thoughts or
discussions about the implementation in the organization and all the challenges that come with it.
Therefore the following description of the unit of analysis is given.

The unit of analysis will be the tactical purchasing process of software (Weele, 2005). This is believed to be a decision process where a decision is made to use a particular
(F/L)OSS program. This can be any software program for any use but it has to have at least an Open Source Software (OSS) qualification (so have an OSI certified license
(Coar, 2006)). Furthermore the decision has to have been made consciously. A group of people need to have been involved in the decision making process. That way it is
believed that the choice is made consciously and the process can be made visible.

3.1.3 Goal

After limiting the scope and defining the unit of analysis, it was possible to explicitly state the
goals of the research. This research had the goal to: generate new knowledge about (F/L)OSS
procurement by government organizations for the academic and practical field. It has generated
exploratory insight of how government organizations currently execute the tactical purchasing of
(F/L)OSS programs.

Next to this goal of the research, there is also a goal in the research (Burg et al., 2008). This goal in
the research is: to develop a set design principles that will help government organizations design

their tactical purchasing policies to include (F/L)OSS.

3Also the ordering side of procurement is not interesting for this research, since logistics are not much of an issue
for software. Downloading, CDROMS, DVDs and central servers make distributing software rather easy, compared to, for
instance, making sure machine parts arrive just in time to a production plant situated on another continent.
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Initial Expanded
Procurement of (F/L)OSS Entrepreneurial behavior
Adoption of (F/L)OSS Top management
Government procurement of (F/L)OSS Product champion
Factors using (F/L)OSS IT architecturalmodels
Inhibitors using (F/L)OSS
Software acquisition
Government tender
Decisionmaking

Table 3.1: The keywords used in the literature review.

3.2 Systematic literature review and synthesis

A systematic literature review was performed in order to extract research based design principles
from literature (Pawson, Greenhalgh, Harvey, & Walshe, 2004; Burg et al., 2008; Denyer, Tranfield,
& Aken, 2008). First a scope was determined based on the research questions. Then a set of key
words has been generated. These were based on the scope and also by making use of synonyms
of the key words. Then the ABI/inform, (F/L)OSSpapers.org, mit.opensource.org databases and the
Google scholar search service were used to find relevant articles.

3.2.1 Scope and key-words

It has to be understood that the literature review was a continuous effort during the entire time of
the research. From this predisposed knowledge the initial set of keywords were determined (as was
done in Denyer et al. (2008)). Please also bear in mind that the review is iterative (Pawson et al.,
2004). Therefore the set of keywords actually evolves (edited and expanded) during the research.
To demonstrate this evolution, table 3.1 is included where the initial and final set of keywords are
displayed.

Articles about the (F/L)OSS development process were not considered. This topic is irrelevant for
this research, but is well documented and thus creates a high noise level when searching within
(F/L)OSS literature.

By reading the abstracts of the articles a further selection has been made. Also the snowball4

methodhas been used until saturation occurred and the program theories becameapparent (Pawson
et al., 2004). Note that the specific literature field has not been stated. This was done in order to
allow literature from different fields of research to contribute to the review as was suggested by
Romme and Endenburg (2006). This caused an article from the software development field about
reverse alignment (Rosemann et al., 2005) to be included in the review.

3.2.2 Extraction of theory-based design principles

Pawson et al. (2004) explains a realist synthesis. This literature review strategy has the goal to
gather actions/solution from a research programme in a systematic way. This method can therefore
be used to identify design principles in a structured way. Plsek et al. (2007) describes a method to
generate research based design principles from documentation. This method is adopted here and
combined with the method used by Burg et al. (2008). Together with the CIMO logic introduced by
Denyer et al. (2008) a set of research based design principles has been created.

4This method uses the references of a relevant article to find other relevant articles.
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3.3 Case study

The practice based design principles have been generated by a multiple case study (Eisenhardt,
1989). The case study has followed the steps as set forth in the article by Eisenhardt (1989). These
steps are case selection, crafting instruments and protocols, analyzing data, theory building and
quality control (Eisenhardt, 1989). The next sections describe each of these steps in detail.

3.3.1 Case selection

Why a case study? A case study is per-
formed because the research question is
a “how” question, where the “boundaries
between phenomenon and context are not
clearly evident” (Yin, 1981). Furthermore the
research questions are about a contempo-
rary phenomenon so the case study is the
best choice for the research (Yin, 1981). It
was also uncertain if a “procurement pro-
cess” would be found in the field of prac-
tice. This research tries to explore a phe-
nomenon namely to gain insight in the tacti-
cal purchasing of government organizations.
That’s why an explorative and multiple case
study is done (Eisenhardt, 1989; Burg et al.,
2008; Benbaset, Glodstein, & Mead, 1987)
also because the study is not about a single
unique case but a phenomenon(Yin, 1984).
According to the process study design liter-
ature the situation of the present research
is such (few cases and exploratory) that A.
Van de Ven (2007) recommends using a com-
parative case study design followingYin. And
another reason for the application of a multi-
ple case study is that more than one case is
necessary in order to generate sufficient data
for triangulation and thus valid evidence for
the design principles (Romme & Endenburg,
2006). Also per case more than one source
is used (see also section 3.3.4) (Plsek et al.,
2007; Yin, 1984) to ensure rich cases. The
methods introducedby Plsek et al. (2007) are
used to extract practice based design princi-
ples from the case study data in the analysis.

In order to find out relevant factors to determine the case
selection a short case exploration has been performed be-
fore the research began. This also conveniently assessed
the feasibility of the research because it made clear that
there was enough data in the form of cases to be found in
the field. For this inquiry, three interviews were held with
practitioners that have experience in the field and access to
case data of multiple cases.

From the inquiry it became apparent that the type of soft-
ware might be an important factor (also stated by (Cassell,
2008)). There are three classes. Off the shelf (OTS) soft-
ware. Software that needs skilled personnel for configuring
and installing (infrastructure software). And software which
is designed by the organization itself.

This research is about how to “procure”, that is why only
(F/L)OSS programs that can be “procured” are looked at
and not the programs which are developed by the govern-
ment organizations. Because no procurement takes place
with software that is created by the user itself. However if
the case has a make or buy decision, than this case will be
considered, since that can be a strategic choice.

From the literature it is also expected that the users will be
different depending on the type of software (Hippel, 2005;
Jullien & France, 2009; Grand, Krogh, Leonard, & Swap,
2004). And there is evidence that the maturity of (F/L)OSS
programs plays a role (Munoz-Cornejo et al., 2008).

Furthermore it is interesting to make a distinction between
operational factors and strategic influences. Because in
the short investigation it was found that the decisions are
sometimes made on the basis of rather operational demands than on strategic goals.

For these reasons the case selection consists of three cases of a mature COTS type and three cases
with a mature infrastructure/development type of software. The cases in which the organization
has made its own software are ignored. Also to contrast the operational factors with the strategic
factors, the cases are chosen in big and small organizations and with traditional high strategic
foresight (department of defense) and low strategic interest (municipalities).

The interviews were held at the Dutch government (called “Het Rijk”) and Dutch municipalities see
list in table 3.2. Furthermore, other documents were used, some provided by the case members
themselves and others gathered from public sources. One of those source was the NOiV website,
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Name Tag Type Description Hired
knowledge

# users Evidence

Dutch Patent Office DPO Infra Open desktop Yes 130 NOiV case study, busi-
ness case, 3 inter-
views

DoD IVENT DoD Infra Project PODVIS and PORSELIJN Internal
R&D

60000 Project initiation doc-
ument, 3 interviews

Case Z Case Z Infra . . . . . . . . . 3 interviews, doc-
uments regarding
explanation of policy

Tax Office DTO OTS Project pdfCreator No 30000 1 interview with 3 per-
sons, documents

Grootegast Municipal-
ity

Grootegast OTS Open Office Yes 80 business case, 3 inter-
views

VoerendaalMunicipal-
ity

Voerendaal OTS Open Office Yes 80 NOiV case study,
presentation, 3 inter-
views

Table 3.2: Overview of the cases.

which provides additional case descriptions about some of the investigated cases and general man-
uals for the use of (F/L)OSS in a government setting. All these documents made sure that rich cases
were created (see also section 3.3.4).

In order to gain access to the case study sites the research was supported by the Gendo company.
This is an IT management consulting firm, that advises organizations on IT-strategy. The company
also executes and manages ICT projects. This company is well known in the Dutch open source
community, since the company believes in social responsibility and this is demonstrated by invest-
ing a considerable amount of time in the promotion of (F/L)OSS. For instance one of the company’s
founders, Arjen Kamphuis, contributed to the motion that proposed the use of open source and
open standards in the government (NOiV, 2007). By leveraging this network a lot of access to
cases, the government and the Dutch open source community was obtained.

3.3.2 Instruments and protocols

For the collection of the evidence a protocol was developed as advised by Eisenhardt (1989) The
questions were primarily based on the research questions directly and used so called probes (Miles
& Huberman, 1994). These probes were based on a previous literature review (Verheesen, 2010).
The protocol makes sure a consistent routine is followed in the interview. That way, relevant factors
and case characteristics could be identified. For the sake of conciseness, the protocol can be found
in B.

Four methods to elicit design principles are explained by Plsek et al. (2007). In this research three
of them are used. These are the use of documents, storytelling and hypothetical scenarios. The
fourth, making change leaders discuss the process in terms of design rules, is not used. This is
because the disadvantages outweigh the benefits (Plsek et al., 2007). It wouldmake the interviews
longer and much more complex and thus the total study less feasible.

To implement the storytelling and hypothetical scenarios, the protocol (i.e. the questions asked in
the interview) allowed a particular order. First the interviewee was asked to freely relate what he
thought were relevant events in the process. Then questionswere asked to clarify the process. After
this was clear, the questions became more leading and tried to make the interviewee think about
the strategic issues at stake. By letting the interviewee build a hypothetical scenario as described
by Plsek et al. (2007) more insight was gained to the reasons why the choices where made.

After the data collection, the coding started. To prevent researcher bias, the planned open coding
was changed to a limited set of codes with a general meaning instead. Because using open cod-
ing it is tempting to draw premature conclusions whilst coding. The predefined codes were more
objective and closely related to the elements of the design principles, which made the consecu-
tive cross case analysis more straight forward. The codes used were: strains, issues, how_coped,
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how_resolved and process_step. For each fragment of interview the question was asked: is the
interviewer describing a step in the process, a problem, reasoning about something or a solution?
This is much more objective than directly applying open coding.

3.3.3 Extraction of practice-based design principles

After the coding the analysis began. This research consists of two analysis. First a within case
analysis was made in order to reduce and refine the amount of data and then a cross case analyses
in order to generate the design principles. In this section these two analysis are described.

For each of the six cases a within-case analysis was made. This provided a structured and detailed
description of each case. In the analysis all the quotes belonging to the strains, issues, coping
and resolving codes of the three interviewees were gathered in these five groups. By focusing
on one group (for example reading all the text classified as perceived strains) it is easier to find
common themes across interviewees. These themes were then coded by using the open coding
process. Analyzing this way answered the questions: Which fragments describe the same strains
and give reason for a real strain? What did they do to cope? What are the causal links between
these problems and solutions found in the narrative? What is the reasoning behind the situation
and the solutions? This provided a reduction in data while maintaining a detailed and structured
description of each case.

This way the combined 130 (average) strain-coping sets of the interviewees were reduced to 5 or
6 strain-coping sets describing the main problems of a case. These are summarized in the tables
in this report. This summary and the complete analysis was then given to the interviewees for
them to check. This was meant to find out if the main strain-coping sets were in fact real issues
and to prevent bias (reading into the case). It also provided an opportunity for the interviewees to
comment on the findings and to suggest or clarify points. This input was then used to adjust the
within-case analysis.

The same process was followed for the process_step code. The analysis method almost immedi-
ately formed a chronological order inside the spreadsheet. And thus a summary of the steps taken
in the case could be made quickly.

The results of the within-case were the input for the cross case analysis. This analysis was used to
derive the practice based design principles. By reviewing all the strain-coping sets of all the cases,
one can notice similarities. A table was created, putting the cases in a column and the strain-coping
set in the corresponding row. Then by shifting and sorting similar strain-coping sets can be found.
Eventually these were placed their own columns. These columns are called themes.

In total 6 distinct recurring themes were found. These themes were then examined upclose, by
reviewing the interview transcripts in depth. This was done theme by theme and resulted in design
principles per theme. Because all the narrative is already in strain-coping sets and now ordered
cross case by common theme, it is straight forward to mould this information into CIMO-logic form.
This form is used as a display for the design principles. This resulted into 8 main design principles,
usually with more than one intervention.

3.3.4 Quality control

In order to provide a thorough case study, attention was paid to the chain of evidence, triangulation,
reliability, validity, and rival explanations. In this section the use ofmethods to control these factors
are explained.
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Chain of evidence The chain of evidence is important in this kind of research, to ensure that the
formulation of the design principle can be traced back to elicited answers (quotes) in the interviews
and documents (Yin, 1984), thereby showing the proof for the answers to the research questions.
Eisenhardt (1989) advises to create protocols and tools for the collection of the interview evidence.
As was already shown these protocols and tools have been created in order to create a clear chain
of evidence. The chain of evidence was implemented with the help of computer programmes during
the research. Consecuentlyly during the creation of this report, much effort went into making clear
what the foundation of the claims are and results that are made.

Triangulation The primary source of information in this research will be the stories told by the
interviewees. These people are carefully selected and stem from different (hierarchical) parts of the
investigated organization. Per site, a policy maker, project leader and project member have been
interviewed.

Yin (1984) states different sources of evidence that can be used in a case study. In this case study
three sources of evidence are used. Case-related documents used to corroborated the stories told
in the interviews, the interviews themselves and documents of public sources about the case are
used. Where possible contact will also be made with companies involved to get a complete picture
of the process that was carried out. By combining the information from these sources triangulation
can be performed and thus rich cases can be created.

Reliability, validity, and rival explanations During the within-case analysis an indication for inter-
rater reliability was determined on the set of objective codes. This was done by having three people
code one interview. This resulted5 in a moderate interrater reliability (Kappa = 0,49). In order to
give the developed design principles more validity, the final design principles have been tested by
an expert-opinion model. This works by having experts give their insights on the newly developed
set of principles in a design principle review. Thereby creating more knowledge about the indica-
tions and contra-indications of the theory. This was done by presenting the interviewees with the
concept report and asking them to express their opinion about the derived design principles.

Sometimes in the cases and in the literature, contradicting or alternative explanation were found.
Where applicable these explanations are mentioned in the report and their implications were de-
termined. Also in appendix F provides room for these rival explanations.

Together with the mentioned triangulation, the use of rich cases, showing rival explanations, chain
of evidence procedures in the case study, determining interrater reliability and executing a design
principle review it is hoped insight is given in the validity and reliability of the output.

3.4 Design principle synthesis

The literature review provides the design principles from theory. The case study gives design prin-
ciples from practice and the final set of design principles is created by synthesizing these two sets
into one. This can be done by following the CIMO logic. In this section first the CIMO logic is
explained further and then second it is explained how this logic was used to synthesize the final
principles.

5This number was calculated by cat.ucsur.pitt.edu an (F/L)OSS based webapplication for qualitative data analysis
from the University of Pittsburgh. See appendix G
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3.4.1 CIMO logic

CIMO logic is a way to formulate design principles. Design principles have the goal to explain why
(mechanism) acting in a particular way (an intervention) in a certain environment (the context) will
cause an outcome. The CIMO logic framework thus provides a systematic and concise way of formu-
lating design principles. CIMO-logic stands for problematic context, intervention, mechanism and
outcome. The follow list has been adopted from (Brouwer, Brekelmans, Nieuwenhuis, & Simons,
2010).

Context Problematic context constitutes surrounding (external and internal environment) factors and the nature of the human actors that influence behavioral change (Denyer et
al., 2008).

Interventions Interventions are purposeful measures (products, processes or activities) that are formulated by the designer or design team in order to solve a design problem or
need (Denyer et al., 2008; Midgley, 2000).

Mechanisms Mechanisms indicate why the intervention produces a certain outcome. The mechanism is triggered by the intervention in the context (Denyer et al., 2008) and is an
account of the cognitive processes (reasoning) actors use to choose their response to the intervention and their ability (resources) to put the intervention into practice
(Pawson& Tilley, 1997; Van Aken, 2005). Underlying conditions for the actions of actors are for instancemotivation, team culture, financial incentives and policy (Pawson
& Tilley, 1997).

Outcome Outcomes are the result of the interventions. CIMO-logic determines that a design principle has the following structure: “in this class of problematic contexts, use this
intervention type to invoke these generative mechanism(s), to deliver these outcome(s)” (Denyer et al., 2008, page 395).

3.4.2 Synthesizing of final design principles

Because the design principles have been formulated in CIMO logic, they can be compared. This
was done by first looking at the context. Gathering all the design principles with the same context.
Then per context, the corresponding interventionswere searched for overlap. Overlap could provide
a clearer statement of the precise intervention, or could just mention the same. The mechanisms
were also compared. In nested interventions, the corresponding mechanism should align by giving
a more explicit description of the mechanism that is at work.

After this all the outcomes of all the principles were searched. Sometimes the outcomes of a design
principle can create a different context. That could couple the design principles. In most cases
however the outcomes could be either added or were describing the same outcome.
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4 Results

This chapter consists of three sections. First section shows how the theory-based design principles
were developed. The second section presents the extraction of the practice-based design principles
from the case studies. And the final section demonstrates the synthesis of these two sets of design
principles into a final set of principles, then grounded in both literature and practice.

4.1 Theory-based design principles

With a systematic literature review and synthesis the theory-based design principles are devel-
oped here. The literature review covers three areas, adoption, IT architecture and procurement.
First adoption from the (F/L)OSS literature was studied, because it focuses mainly on antecedents
that explain why adoption takes place. The same line of argument can thus be used to search for
methods that cause adoption. During the case study research, it became apparent that also IT ar-
chitecture was relevant. Because through architecture it is possible to steer acquisition of software.
Therefore this literature was also included. And finally, procurement topic was included because
in practice software products are procured by a procurement process. Understanding which steps
there are in the process and what parts conflict with (F/L)OSS might provide solution directions.
Therefore this topic was also included.

Technology Factors
- Relative advantage
- Compatibility
- Trialability
- Observability

Organizational Factors
- IT-innovativeness
- Top management support
- Entrepreneurship

Environmental Factors Individual Factors

Figure 4.1: Overview of the relevant adoption factors.

4.1.1 Adoption factors

In this review four adoption factors are investigated (technological-, organizational-, environmental-
and individual factors). Widely used throughout the (F/L)OSS literature is the adoption model of
Depietro, Wiarda, and Fleischer (1990). This basic model consists of the first three factors (techno-
logical, organizational and environmental factors). That model was used in (Dedrick & West, 2004).
Glynn et al. (2005) expanded this model in (F/L)OSS context with individual factors. In this review
the original model combined with the expansions is used to search for design principles (see figure
4.1 for a display of the four factors that are investigated).
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Technology factors

The technology factors can be split up in five sub-factors by using the framework of Rogers (1976).
These sub-factors are: relative advantage, complexity, compatibility, trialability and observability.
Four of these factors are explained in the following sections. Fichman and Kemerer (1993) combines
the five sub-factors from Rogers (1976), with four economic factors from the standards adoption
theory (prior technology drag, investment irreversibility, sponsorship, expectations). Only the two
most relevant economic factors (prior technology drag, investment irreversibility) are used here
and combined with the compatibility sub-factor. Because the rest of the economic factors has even
more overlap with the sub-factors from Rogers (1976). In the next sections, the four sub-factors of
Rogers (1976) (relative advantage, compatibility, trialability and observability) are explained.

Relative advantage The most important relative advantage factor found in the literature was cost
(Valimaki et al., 2005; Koh, 2009; Hwang, 2005; Ozel et al., 2007; Glynn et al., 2005; Evans &
Reddy, 2003; Ghosh et al., 2002). This is spread over two arguments. Software licenses and switch-
ing costs.

Since (F/L)OSS is “gratis” and so are upgrades there are no ongoing costs to stay with the latest
(F/L)OSS programs unlike proprietary software (Dedrick & West, 2004; Miralles, Sieber, & Valor,
2005). If the licensing model is based on “per seat” licences than (F/L)OSS is an attractive alterna-
tive (Masrek, Jamaludin, & Hashim, 2009)

Switching cost in the context of retraining can vary, depending on the present skill of the IT-staff
(Dedrick & West, 2004; Varian & Shapiro, 2003). Furthermore switching cost can contain invest-
ments in customized software, if close standards have been used the conversion costs include de-
integrating software. The last argument requires explanation. These are the costs incurred when a
product that provides two different functions must be replaced. Usually the “unused” functionality
is actually found out to be used. This means the product cannot be replaced(Centra, 2006).

Ghosh (2010) argues that these costs should be added to the costs of a proprietary system when
comparing it with the cost of a (F/L)OSS system. This is because much of these costs will not occur,
when the solution is based on (F/L)OSS. So these long term exit costs belong to the price of the
proprietary solution that must be paid today(Varian & Shapiro, 2003).

Theory-baseddesign principle 1

c In the context of formulating arguments to support adoption of (F/L)OSS,

o determining the cost for a (radical) (F/L)OSS implementation can be done,

i by calculating the switching cost what it would cost to implement the proprietary software now and change to (F/L)OSS later,

m because these costs belong to the proprietary systems since they would not be incurred when adopting for (F/L)OSS now.

Compatibility factors Two compatibility factors are found to be themost important. First, technical
compatibility with legacy software. And second, compatibility with existing knowledge.

One of the greatest adoption inhibitors is technical incompatibility with existing software. This is
called prior technology drag factor in the standards model and a more popular term is “vendor
lock-in”(West & Derick, 2006). This is caused by legacy systems that are mission critical yet can-
not be ported to, or connected with, a new ((F/L)OSS) platform and/or programs (Miralles et al.,
2005; Hauge et al., 2008). And the prior technology provides network benefits because of large
and mature installed base (Fichman & Kemerer, 1993). There are two solutions for this.
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First one is replace the complete part of legacy software with a (F/L)OSS alternative if such an al-
ternative exists. This can have the disadvantage of sunken costs (Nagy et al., 2010; Kauffman &
Li, 2003), because changing technology requires irreversible investments in training and products
(Fichman & Kemerer, 1993). Unlike proprietary products, (F/L)OSS has the unique characteristics
(freedom to: use, alter, (re)distribute the software) that makes vendor lock-in impossible ().

Second is the encapsulation of the proprietary software. This can be done by installing middleware
that transforms the proprietary output to an open format (Nagy et al., 2010). Or by using virtual-
ization software. This software can be perceived as a bubble isolating the proprietary software and
this bubble than resides in an all (F/L)OSS environment.

Theory-baseddesign principle 2

c In the context of technical compatibility issues with legacy technology,

o to reduce lock-in,

i by replacing the legacy systems by installing (F/L)OSS (alternatives) as much as possible,

m because the characteristicsof (F/L)OSSmake vendor lock-in impossible.

i by encapsulating the parts that cannot be replaced, by using middleware and virtualisation techniques,

m because these will make it possible to limit the amount of the legacy software and thus increasing the opportunity to use (F/L)OSS.

Compatibility with existing knowledge means end-users can easily adapt to the new technology by
using their existing knowledge. Training can be used to overcome a minor knowledge gap. This
increases the user friendliness and usability of the software (perceived ease of use, self efficacy in
using the technology (Y. Lee, Kozar, & Larsen, n.d.)). End-users should receive training as soon as
the new tools are fully functional in place (Zuliani, 2004; K. Ven, Huysmans, & Verelst, 2007; Zuliani
& Succi, n.d.). “A delay between training and productive work with the new tools will diminish the
effect of the training itself” (Zuliani, 2004). However in the case of a radical difference in required
knowledge, more management is necessary.

Depending on the existing knowledge and skills of the IT-staff, (F/L)OSS can be radical technology.
For instance in literature it is noticed that the transition fromUNIX to Linux is relatively easy (Morgan
& Finnegan, 2007). But from Windows to Linux or Linux to Windows is hard (Dedrick & West, 2004;
Glynn et al., 2005; Ajila & Wu, 2007; Varian & Shapiro, 2003). This is because most Linux distri-
butions contain the GNU system. A component meant as a free alternative to UNIX (GNU stands for
GNU is Not Unix) (Stallman, 1985). So Linux and UNIX are similar, while Windows is completely dif-
ferent. Therefore a change towards (F/L)OSS use can sometimes be radical (Miralles et al., 2005).
In that case the compatibility with existing IT-skills can be an inhibiting factor of (F/L)OSS adoption
(Nagy et al., 2010; Glynn et al., 2005; Dedrick & West, 2004).

Whenever making this radical change (Miralles et al., 2005) some form of knowledge management
must come into play. Either the knowledge comes fromoutside (Nagy et al., 2010) or the knowledge
is fostered within the organization. Both methods require knowledge management to diffuse the
knowledge internally, because of the stickiness of knowledge and to prevent the not invented here
syndrome (Szulanski, 1996; Cohen, Keller, & Streeter, 1979).

To gain access quickly to (F/L)OSS knowledge it can be procured externally (Valimaki et al., 2005;
Nagy et al., 2010). External hire can increase the knowledge by cross-training and spreading aware-
ness within the organization (Nagy et al., 2010).

A more structured way, which therefore requires more time is institutional skill building (Woods
& Guliani, 2005). Carbone and Architect-Nortel (2007) call this the (F/L)OSS adoption learning
ladder. This model describes how an organization can go from only using (F/L)OSS to producing
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(F/L)OSS. Because the source code is available this provides the opportunity to expand knowledge
in the IT-staff (Woods & Guliani, 2005). And following the model, along the way an organization
becomesmore proficient in using and altering it for its purpose. Farbey and Finkelstein (2001) even
goes as far as proposing a learning ladder in order to create the “competitive advantage of the
acquisition of software”. The proposed model is based on network sourcing which resembles the
(F/L)OSS development model (Kogut & Metiu, 2001). So the final state of an organization is being
able to adapt the organizational business processes, have the knowledge capabilities and skills to
translate it into software to automate the task and thereby satisfy the strategic needs. This requires
capturing IT-staff skill and taking charge of the IT-infrastructure by documenting and systematically
preserving the (F/L)OSS skills and knowledge (Woods & Guliani, 2005).

Theory-baseddesign principle 3

c In the context of technology factors influencing the adoption of (F/L)OSS,

o create compatible knowledge and match the level of skill required for the use of (F/L)OSS,

i by training employees in the technology

m because training will increase the usability of the (F/L)OSS software and thus the usefulness.

Trialability Trialability means that an innovation can be experimented with without much effort
and expense (Dedrick & West, 2004; Fichman & Kemerer, 1993). On this factor (F/L)OSS scores
points since it can be freely downloaded, shared, installed and tested. This is key in determining
if the solution fulfills requirements and offers the possibility to let end-users experience the inno-
vation. That way ensures that the right solution is chosen and that the end-users get a feeling of
being listened to, and thus they will properly support the new technology.

Observability The final influential factor is observability. “The results and benefits of the innova-
tion’s use should be easily observable and communicated to others” (Fichman & Kemerer, 1993).
The more visible the results of technology the more likely the innovation will be quickly adopted
(Tornatzky & Klein, 1982). Training influences the formation of user perceptions on: ease of use,
compatibility, observability, and trialability (Venkatesh, 1999; Xia & Lee, 2000).

Training “moulds” these user perceptions. In the beginning these are vague and tentative in na-
ture, because they are based on limited knowledge and experience (Xia & Lee, 2000). When users
are able to have a direct-use experience they develop a better understanding of the strengths and
weaknesses of the IT innovation. This enables the users to change their initial expectations to more
realistic assessments (Xia & Lee, 2000).

Theory-baseddesign principle 4

c in the context of technology factors influencing adopting (F/L)OSS

o creating support from end-user can be achieved

i by increasing trialability, letting end-user play with the solution

m because having end-users experience the solution will enable the possibility to test if the solution fulfills the requirements and will give the end-user a feeling that their
wishes are being heard.

i by increasing observability, show (training, pilots) employees that the solution creates benefits for them by communicating experiences and results

m because the more visible the results of technology the more likely the innovation will be quickly adopted.
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Organizational factors

IT innovativeness Another factor is IT innovativeness. This is a strategic question. Howmuch does
the organization want to innovate? This determines which kind of cues will trigger the decision
to adopt (Dedrick & West, 2004). One way to answer this, is by having top management issue a
statement of strategic intent (Hamel & Prahalad, 2005). This is an ultimate goal of an organization
for instance “beat benz” in the case of a Japanese auto manufacturer. Strategic intent captures the
essence of winning and sets a target for personal effort and commitment. Strategic intent is clear
about ends, but flexible in means. It implies a sizable stretch for an organization. Because current
capabilities and resources will not suffice, the organization is forced to bemore inventive andmake
the most of limited resources (Hamel & Prahalad, 2005).

Theory-baseddesign principle 5

c In the context of organizational factors influencing the adoption of (F/L)OSS,

o obtaining personal effort, employee commitment and triggering adoption, is done by

i by issuing strategic intent (a clear in goal) but being flexible in means to reach this goal,

m because current resources and capabilities will not suffice and thus the organization is forced to be more inventive and make the most of the limit resources.

Top management support Top management support is critical for radical and high-risk initiatives
(Glynn et al., 2005). In some cases (F/L)OSS will fall in that category. For instance Tushman and
Anderson (1986) notes that a transition to (F/L)OSS can be discontinuous, depending on the skill
set of the IT staff. Moreover the amount of knowledge that organizational members must acquire to
adopt the technology is an index for the radicalness of an innovation (Rogers, 1995).

In order to help the adoption, topmanagement support can be given by supplying resources. These
could already exist. So-called Slack resources are a set of resources perceived to be in excess (Joo &
Kim, 2004). But top management support also has the power to distribute the necessary resources
such as time, space, equipment and people, which will make adoption easier. And topmanagement
has the legitimacy that can create clear common objectives toward technological advances in the
organization by communicating, supporting and sharing, vision and goals (Masrek et al., 2009).

Resources are usually mentioned in the literature in two dimensions, human and financial (Masrek
et al., 2009; Glynn et al., 2005). When for example an organization has slack in IT staff (human
resources) and they have the compatible skills, than “opting for a ‘gratis’ (F/L)OSS operating system
without support subscription makes sense” (West & Derick, 2006).

Financial (slack) resources can also be used to acquire resources that aid in implementation, such
as securing the services of managerial or technical talent from a consulting firm (Masrek et al.,
2009).

So (slack) resources can offer room (time, money) for experimentation. Resources also allow for
more risk to be taken, because the “cushion of slack assets will mitigate the blow of a failure should
it occur” (Masrek et al., 2009).

Theory-baseddesign principle 6

c In the context of radical, high-risk initiatives and absence of slack resources,

o obtaining necessary resources such as time, space, equipment, people and communicating, supporting and sharing, vision and goals is done:

i by creating top management support,
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m because these resources are vital to the success of such an initiative and only top management can provide these resource because they have the legitimacy and power
to distribute them.

Entrepreneurship Individual entrepreneurialism is associated in the literature with the freedom to
conduct experiments (Stopford & Baden-Fuller, 1994). Usually the person displaying this behavior
is called an entrepreneur or product champion. The literature suggests that there should be such an
enthusiastic person, with room for experimenting with (F/L)OSS (Cohen et al., 1979; Zuliani, 2004;
Woods & Guliani, 2005; Fichman & Kemerer, 1993).

Top management support can help foster this innovative behavior among employees in the organi-
zation (Cassell, 2008). Individual entrepreneurialism happens in stage 1 of intra-organizational en-
trepreneurship. This behavior can continue to grow into renewal when fostered (Stopford& Baden–
Fuller, 1994).

Fostering can be done by making sure the organization provides two circumstances. First a precise
definition of a strategic goal must be given to understand the problem and/or opportunity. And
second, there must be a high perceived capability for solutions (Stopford & Baden-Fuller, 1994).
Only then internal action will follow.

This action can either lead to turmoil or renewal, depending on the perceived nature (in terms of
scope and urgency) of the required action. Because a sense of urgency is necessary to change
turmoil into renewal (Stopford & Baden-Fuller, 1994; Hamel & Prahalad, 2005). For instance a lack
of urgency combined with (slack) resources, can reduce discipline (i.e. the focus on the strategic
intent message (Hamel & Prahalad, 2005)) and lead to investments in pet projects with limited
economic value (Dedrick & West, 2004).

Theory-baseddesign principle 7

c In the context of organizational factors influencing the adoption of (F/L)OSS,

o individual entrepreneurialism should be fostered,

i by stating a precise definition of a (urgent) strategic goal

m because this will lead to an understandingof the challenge and helps identifying an opportunity

i by organizing a high perceived capability for solutions,

m because knowingwhat the team is capableof doingwill also identify what the possibilities for a solution are and what capabilitiesmust be acquired in order to implement
the solution.

Environmental factors

One of themost found influential environmental factors is marketing of (F/L)OSS. This has appeared
in three ways. First, one has to simply know that (F/L)OSS exists as an alternative (Nagy et al.,
2010). Second the image that (F/L)OSS has, and thirdly because of network externality.

It is very possible that people within an organization are unaware of the fact that something like
open source software exists, let alone the specific names of (F/L)OSS programs (Nagy et al., 2010;
Morgan & Finnegan, 2007; Krishnamurthy, 2003). This is could be because “marketing” of the pro-
gram could have the least priority within the (F/L)OSS projects (Raymond, 1999; Krishnamurthy,
2003). The solution is to actively “monitor open source archives” like sourceforge and freshmeat.net,
“training staff members in installing, using and customizing (F/L)OSS”, select new personnel on the
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basis of knowledge of (F/L)OSS, send key users to conferences and obtain subscriptions to trade
magazines “to keep up with the latest trends and events in this area” (Nagy et al., 2010).

There are a lot of misconceptions about (F/L)OSS which give it a bad reputation. Next to the regular
misconceptions: legalminefield, no support, savings are an illusion, it’s socialism, it destroys intel-
lectual property, it only moves vendor dependence (Souabi, 2007; Miller, 2002; Wheatley, 2004),
most misconceptions are about the “maturity” of the software (Souabi, 2007). This is solved by
applying software maturity models on open source (Aberdour, 2007; Zhao & Elbaum, 2003; Ajila
& Wu, 2007). Furthermore it appears that larger organizations prefer the vendor support from ’big
IT’ (IBM, HP, SUN etc.) “the fact that HP is committed to Linux is comforting” (West & Derick, 2006).
This provides decision makers with a feeling that (F/L)OSS is legitimate. This also has to do with
individual factors, because “CIO’s do not want to be associated with having chosen the ’losing plat-
form”’ (Miralles et al., 2005).

Network externalities in the form of presence of (F/L)OSS knowledge are important. That way orga-
nizations that lack the knowledge required to implement and use (F/L)OSS, can procure the knowl-
edge externally (Nagy et al., 2010). But there appears to be a lack of (F/L)OSS skills in the industry
(Koh, 2009; Giera, 2004). A possible explanation might be that there is also a lack of knowledge
about organizations offering support for (F/L)OSS (Dedrick & West, 2004; Valimaki et al., 2005;
Nagy et al., 2010). Next to ’big IT’ most (F/L)OSS support is given by local companies only known
in their area to support (F/L)OSS (Valimaki et al., 2005). However, with more (F/L)OSS adoption a
situation can arise in which “a network of interested parties with complementary capabilities can
form an ecosystem to offer a professional product and service in an agile, bazaar-friendly manner”
(Fitzgerald, 2006). This looks like the network sourcing also mentioned in the compatibility factor.

Theory-baseddesign principle 8

c In the context of external environmental factors influencing (F/L)OSS adoption

o creatingmore awareness about (F/L)OSS programs can be done by

i by monitoring (F/L)OSS repositories, select new personal on the basis of knowledge of (F/L)OSS, send key users to conferences and obtain subscriptions to trade maga-
zines,

m because all these methods will bring external current (F/L)OSS program knowledge into the organization and thus make people aware of the existence of (F/L)OSS.

o reducing uncertainty about (F/L)OSS quality,

i by using a (F/L)OSSmaturity model

m because this will provide an objective measure of the quality of a (F/L)OSS project and thus help assess if the (F/L)OSS program is fit for purpose.

Individual factors

The individual ideology of an IT manager is a motivator that creates a driving force for adoption of
(F/L)OSS in the form of a (F/L)OSS champion (Glynn et al., 2005). The opposite also appears to be
true. When managers have a “lack of visions on (F/L)OSS business models”, this causes problems
with the adoption of (F/L)OSS in a public administration setting (Ozel et al., 2007).

Two theories that explain this are found in Miralles et al. (2005) and Morgan and Finnegan (2007).
Miralles et al. (2005) explains why CIOs do not always decide in the overall interest of the orga-
nization, but according to a different set of individual objectives (Laffont & Martimort, 2002). In
situations where CIOs are “facing complex decisions with incomplete information they tend to ra-
tionally run with the pack”(Miralles et al., 2005) and this is called informational cascading. These
managers observe the decisions of other managers “without the full knowledge of the reasons why

24



Technische Universiteit Eindhoven University of Technology

those decisions weremade” and when bounded in the decision making process they tend to imitate
other organizations in the “same strategic group” (Miralles et al., 2005).

Reputational herding is the name for concerns that ITmanagers have about their reputation (Kauffman
& Li, 2003). Morgan and Finnegan (2007) show how perceptions of (F/L)OSS of an IT manager can
work against adoption. For instance CIO’s do not want to be associated with having chosen the
“loosing platform” (Miralles et al., 2005). They will thus adopt only a system that the majority of
managers have chosen, regardless of evidence that a non-conventional decision is in the best in-
terest of the organization (Miralles et al., 2005). This is a method for the managers to avoid risk
(Hamel & Prahalad, 2005). And also happens in non-adopter environments, where there is “a lack
of interest in adopting (F/L)OSS” (Miralles et al., 2005).

Theory-baseddesign principle 9

c In the context of complex IT decisionswith incomplete information,

o a managers choice based on rationality and in the best interest of the organization is created,

i by changing the perceptions that managers have of (F/L)OSS and providing them with information about (F/L)OSS,

m because this will prevent informational cascading and reduce reputation herding. Knowledge is gained and thus the urge to imitate the decisions of other managers is
reduced. Furthermore taking away irrational fear of damage to the managers reputation will cause them to decide more rational.

4.1.2 Architecture policy

An IT architecture is the “organizing logic for applications, data and infrastructure technologies, as
captured in a set of policies and technical choices, intended to enable the organization’s business
strategy” (Feeny &Willcocks, 1998). It is a plan that can be used as a tool for aligning IT and strategy
(Feeny & Willcocks, 1998; Eilander, 2008).

Creating an IT architecture involves three steps:

• Define the organization’s strategic objectives.

• Define key IT capabilities for enabling those objectives.

• Define the policies and technical choices for developing the IT capabilities.

The strategic objectives of a government organization are: spend as little public money as possible
(as seen in previous section) and they have the “obligation to build sustainable and transparent
systems” (Ghosh, 2010).

The “key IT capabilities” to implement the strategic objectives (lower cost, sustainable and trans-
parent systems(Ghosh, 2010; Laszlo, 2007; Glynn et al., 2005)) are interoperability, flexibility and
transparency. In order to reduce costs, an integrated IT system is necessary (Masrek et al., 2009).
Integration means that parts of the total system need to be able to connect easily in order to share
information (interoperability) (Wheeler, 2004; Ghosh, 2010). When the business process changes,
the IT systemmust be cheap to adjust in order to reflect these changes in the IT system. That means
the total systemmust consist of parts that can be easily adapted and replaced (flexibility) (Woods &
Guliani, 2005; Feeny & Willcocks, 1998; Carbone & Architect-Nortel, 2007). In order to allow the in-
teroperability and flexibility to be sustainable, transparency of the underlying technology to achieve
interoperability and flexibility is necessary (Kamphuis, 2009). That way control is guaranteed over
the technology and it is thus sustainable in the future.
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Therefore the technical choices a government shouldmake are to use (F/L)OSS and open standards.
Because the characteristics of (F/L)OSS are such that interoperability, flexibility and transparency
are achieved by default. Next to this choice, policies should be created to guarantee that the three
principles are guarded. Failure to cement these principles into an architectural policy can lead to
destruction of investments in open source, because it makes an organization very vulnerable to
opportunistic behavior.

A good example of this is found in (Glynn et al., 2005). This was a case study at Beaumont Hospital.
This hospital introduced a lot of open source technology in 2003. Among others were StarOffice
(predecessor of OpenOffice.org) and it created its own (F/L)OSS solution to view and distribute x-
ray images. The article is very optimistic about the amounts of money that would be saved and
the good example the hospital is setting. However in the annual report of 2008 (Hospital, n.d.) it
can be read that all the 1100 desktops installs of StarOffice had been replaced by Microsoft Office.
And that over 500.000 documents in open document format had be reformatted to the proprietary
Microsoft document format. On a national level the director of ICT for health services had made a
40 million Euro purchasing agreement for 35 hospitals1 for a proprietary system to view and share
x-ray images (Medicexchange, n.d.). If there had been an open IT-architecture policy on local and
on national level, this relapse would have been much more difficult to rationalize.

Theory-baseddesign principle 10

c In the context of acquiring (F/L)OSS

o protecting (F/L)OSS investments can be done,

i by creating an IT architecture based on (F/L)OSS and open standards,

m because defining the basic principles of (F/L)OSS that are in line with the strategy of the organization in a formal policy at a high level in the organization will make it
difficult to argue for proprietary systems that are not in the best strategic interest of the organization.

4.1.3 Procurement process

In this section the literature about procurement of (F/L)OSS is investigated. There is not much
literature about this subject. Procedures have yet to be developed (Larsen, Holck, & Pedersen, n.d.).
Four recent documents however have made propositions. These specialize in the “procurement” of
(F/L)OSS. This whole section draws on the following sources (Ghosh, 2010; Centra, 2006; Daffara,
2008; Eilander, 2008).

Tactical purchasing

As was shown in the research questions section, the most interesting part for (F/L)OSS about pro-
curement happens in the tactical purchasing part of the process (please refer to figure 3.1 for a
catch up). The literature found about (F/L)OSS procurement focuses on this part as well.

Because it is impossible to “procure” (F/L)OSS (it is free and libre thus can be downloaded (Oosterbaan,
2010)), when the “procurement of (F/L)OSS” is being stated what is meant is the procurement of an
IT solution based on (F/L)OSS created by a system integrator, or the procurement of services that
deliver knowledge for the implementation of (F/L)OSS (Ghosh, 2010). This knowledge can then be
used internally to implement a (F/L)OSS solution.

1The first hospital that will receive the new system is Beaumont.
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In both cases (integrated (F/L)OSS solution or knowledge services) a conventional procurement pro-
cess can be followed. For governments specifically this means tendering, which is an extremely
expensive, time consuming and complicated process (Oosterbaan, 2010). When tendering for
(F/L)OSS especially the formulation of the requirements needs attention andmethods to determine
the costs are ROI and TCO (Ghosh, 2010; Woods & Guliani, 2005).

Determining specification

One of the biggest disadvantages of the process is the specification phase. Because when procur-
ing large, complicated and integrated systems (e.g. enterprise resource planning systems) it is
nearly impossible to deduce and capture all the needs of an organization (Rosemann et al., 2005;
Oosterbaan, 2010). The requirements’ elicitation processmight even require the work of expensive
external consultants, making the process even more costly (Oosterbaan, 2010). All these expenses
occur even before a comparison between options can be made. Next, governments must neutrally
specify the requirement, without asking for a brand or technology (Ghosh, 2010). This calls for
special attention when formulating requirements. Requirements consist of three forms: functional-
, technical- and business-requirements (Ghosh, 2010).

Functional requirements Functional requirements describe the purpose and functionality that is
expected of the software. They should be formulated in a way that addresses the need in the prob-
lem domain. It is also the place to state justifications for the need for open source. For instance the
agency might wish to comply with the constitution2 and thus ensure transparency of government
processes. Any and all software in use by the government can be considered in this light. But an
obvious example is the central voting computer system.

The same goes for functionally specifying open standards. It is essential for a government to be
able to let citizens fully interact with their IT systems, without forcing any preference for a particular
software or hardware vendor upon the citizen. It is also paramount that the government stays in
control of its data. Having the data locked away in a proprietary standard by default turns over this
control to the vendor.

Technical requirements Technical requirements specify constraints and/ or needs regarding the
technology that is offered. This is where the importance of an IT architecture comes into play. If
an open IT-architecture has been agreed upon before the tendering process, this makes it easier to
state that the new software must be compatible with this open IT-architecture. Failure to implement
such an open IT-architecture policy, can harm this reasoning. For instance, if there is any proprietary
standard or software stated in the IT-architecture, asking a vendor to be compatible with this will
only deepen the vendor lock-in.

Therefore in case there is no open IT-architecture, it is better to state the technical consequences
of (F/L)OSS. Namely the need to be able to modify and study the software (or have any third party
of its choice modify and/or study it) now or in the future, in order to make the software work with
other software and/or in case it needs to be adapted to future needs.

Business and service model requirements Business and service model requirements form the
specification of the methods of how the government wants to pay and account for the software.
This is determined by the architecture and the organization of the agency.

2 Article 111 of the Dutch constitution says: “The government in the execution of its tasks tries to be overtly in accor-
dance with the law.”
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Governments are free to discriminate against business models. It is perfectly normal to specify, for
instance, that it wants to buy company cars and thereby shut out lease businesses. The same logic
follows for (F/L)OSS. Licences for software is a business model that does not have to be respected
by governments. Simply put: "There is no obligation on the part of a public body to adapt its
requirements to the preferred business models of particular firms" (Ghosh, 2010).

A valid justification for not wanting a proprietary business model is, for instance, the wish of the
government to distribute the software internally (or to others) with which it interacts, with no addi-
tional costs based on the number of users (per seat licensing model).

Selecting a vendor

One can either become one’s own vendor or select a system integrator. This is because a (F/L)OSS
solution usually involves more than one program. A system integrator will configure the different
(F/L)OSS programs according to the requirements. And in the case that the internal IT department
will configure and integrate the (F/L)OSS programs, it might be necessary to procure additional
knowledge and support from (F/L)OSS specialists (Ghosh, 2010). In these cases a procurement
process can be followed. If a single (F/L)OSS program is needed, than “just downloading it” is
easiest (Oosterbaan, 2010).

Sometimes when selecting between system integrators, Return On Investment (ROI) and Total Cost
of Ownership (TCO) calculations are used. The specific methods to conduct a ROI or TCO calculation
vary (Ghosh, 2010; Knubben, 2004; Woods & Guliani, 2005). Furthermore these calculations can’t
be compared and have to be made for each specific case (Woods & Guliani, 2005). It is worth the
effort to make these calculations, but be sure to include the long term costs and exit costs.

Long term costs are difficult to assess. For instance (Ghosh, 2010, page 22), the life cycle of a
proprietary operating system might be three years. After these three years a new licence must
be bought. In a normal TCO calculation this new licence would not be included since it is a cost
incurred after the end of life. But the organization still requires operating system functionality. The
(F/L)OSS case is different. Support for the operating system might be bought. This fee will stay the
samemore or less, but the organizationmight learn in the mean time. So after five or ten years less
support could be required.

Exit costs should be taken into account too. In the example above it was mentioned that a new
proprietary licence “must” be bought. Contractually this is not the case. In theory one is free
to chose another operating system after the three years. However lock-in might have occurred.
Meaning that costs will be incurred if choice is made to switch to an alternative. Ghosh (2010)
calls these exit costs and they belong to the legacy technology. So in determining the costs of a
proprietary software product, these exit costs (to move away from the lock-in) should be included
in the price of a proprietary system. The characteristics of (F/L)OSS make lock-in impossible, so
these costs will be near3 zero for a (F/L)OSS solution.

Contracting

This phase consists of two parts when dealing with (F/L)OSS. First, if a system integrator or a sup-
port contractor is chosen, then agreements with these vendors will arrange the “specific commer-
cial and legal terms and conditions” of the deal (Weele, 2005). Second, when downloading and
implementing (F/L)OSS yourself or purchasing integration services that create a (F/L)OSS solution,

3Because if (F/L)OSS is used without open standards, converting the documents to another standard might come at
a cost.
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registering the software within the organization is a best practice (BSA, n.d.). This is of course not
to prevent piracy, but (F/L)OSS licences are still licences and the organisation must be aware of the
terms (Ghosh, 2010). Next to this it might be convenient for management to know how much and
what kind of software is used. Also, unauthorized downloading and installing of software has great
security risks for the IT infrastructure. So keeping control is a good business practice.

Theory-baseddesign principle 11

c In the context of (F/L)OSS services procurement,

o (F/L)OSS knowledge or a custom build integrated (F/L)OSS solution can be obtained,

i by using a procurement process that uses specific terminology in the requirements to specify the (F/L)OSS characteristics,

m because governments should specify neutral requirements and this terminology will make sure the (F/L)OSS characteristics are translated to valid neutral requirement
statements that will request (require) (F/L)OSS without asking for it specifically.

4.2 Practice-based design principles

With a multiple-case study the practice-based design principles are developed in this section by a
within- and cross-case analysis. First, the results of the six within-case analyses are given. These
consist of the most important lessons learned from each case and provide a structured overview
of the challenges and the solutions found in each of the cases. Then the practice-based design
principles will be extracted by a cross-case analysis. The cross-case analysis will use the within-
case analysis as input in order to extract the practice-based design principles.

4.2.1 Within case analysis

Each within-case contains a case description and two analyses. The short case description intro-
duces the case, but focuses mostly on highlighting the noteworthy situations of the case. The
within-case analysis resulted in two tables. One table gives an analysis of the challenges, issues
and solutions that were found in the case, the so-called “solution table”. And the second table
shows the process that was followed in the case, the “process table”. To save space, only the so-
lution tables are displayed here and the process tables can be found in appendix A. In order to
quickly give an overview of the cases and for further reference, table 3.2 provides some important
case characteristics.

The Dutch patent office

TheDutch patent office (DPO) is an agency of theDepartment of Economic Affairs in theNetherlands.
It has around 130 employees and they maintain about 150 thousand patents currently registered
in the Netherlands. Of those employees, 10 are working at the IT department of the DPO (NOiV,
2010).

One of the reasons for the DPO to have an active interest in (F/L)OSS is that the state secretary of
Economic Affairs was looking for organizations that were willing to execute a pilot to demonstrate
a working open desktop. He needed this for his action plan. This led to a business case which
concluded that an open desktop at DPO was possible and a project was formed.

The issue most at play in this case was the disentanglement of the existing IT products that were
in use. In this project there was a lot of room (time, money) to experiment with (F/L)OSS given
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# Challenge Issue Coped Resolved
What is the challenge? What are the arguments and rea-

sons?
What has been doen about it? Is there a long term solution?

1 New techniques have to be learnt. I have been working like this for
year. It’s alreadyworking. I’m one
year from retiring.

Giving Linux training.

2 Worn-in habits. The change made some ineffec-
tive work processes visible

The processeswere adapted

3 (F/L)OSS has a bad image Hobbyist, “spielerei”, free so
can’t be good. unknown =
unloved.

Showing that (F/L)OSS works

4 People are afraid of change Three types of people 1) Advo-
cates 2) As long as I can do my job
3) do we have too?

Explaininghow the systemworks.
Showing efficiency. Letting the
users choose. Experiment with
(F/L)OSS.

5 If you want to replace one thing,
you need to replace the whole
stack.

Lockin causeshigh costs to get rid
off. Use (web)standards.

Actively search for alternatives.
Hybrid environment. Look at the
ICT systems from an architectural
viewpoint.

Take the de-integrate costs into
account when making a TCO.

6 Watch out for per seat licenses.
You don’t have to prove it’s the
vendors’ fault when applying for
support.

per seat does not scale. Goal is
a different business model in the
market. Current SLA’s are best ef-
fort. (F/L)OSS supplier is much
more focussed on providing so-
lution. (F/L)OSS project involves
many small vendors. Any soft-
ware company can help.

Different contracts “subscrip-
tions”. Pilot gave room to choose
“real” open source.

7 Difficult to explain how (F/L)OSS
contributes to efficient work flow.
Costs of the proprietary licences
play a role.

Can (F/L)OSS help me do my
job quicker? Transparent govern-
ment. Reason in action plan are
valid but the “business” reason
not so very clear. Proprietary li-
cences are expensive.

Can be defended by resorting to
agreed upon policy. Costs are
driven down by choosing technol-
ogy based on different business
models.

8 Cloak and tender agreements can
hurt these kinds of initiatives.
They reduce flexibility and auton-
omy of IT-department to conduct
the project.

These contracts are complex and
impossible to bypass. They also
can form lockin.

Nothing can be done. You need
to follow the rules. The chal-
lenge is how to create conditions
in these contracts that prevent
vendor lock-in.

Table 4.1: Summary of the strains and coping interventions in the Dutch Patent office case.

by top management. So a close look was taken at all the software that was used at the agency.
The conclusion was that nearly all the software was so integrated and entangled, that they had to
replace all the main systems.

Together with two (F/L)OSS expert firms, the DPO agency created a project plan with what, how
and when to replace. The goal was to use (F/L)OSS wherever possible. For this they developed a
specific methodology (see A). The companies also helped the DPO to make the replacements. Final
decisions were left to the end users. First a long list would be created to scan for relevant (F/L)OSS
options. Than a short list (usually three alternatives) would be selected according to very specific
wishes and then the final choice was made by the end users, based on small one-day pilots.

Department of Defense

The case took place at IVENT. This is an organization within the department of defense that delivers
the department’s IT services. One of the products they maintain are the around 60000 desktop
deployments throughout the Dutch military apparatus. The case revolves around a new “Internet
At the Workplace” service, which is implemented by using (F/L)OSS. The Research and Innovation
Center (RIC) of IVENT (the R&D department), engineered the new service and the IT maintenance
department had to deploy it.

However the existing skills of the IT maintenance department were incompatible with the skills re-
quired for the new (F/L)OSS implementation of the service. A maintenance team from a different
product group (UNIX services), was able to support the new solution, but this type of service was
formally not their responsibility. This caused friction. A senior innovation manager of the RIC sum-
marized the issue: “The people that were meant to maintain it could not, and the people that could,
were not allowed to”. After discussions, the final solution was to let the maintenance team with the
most compatible skill set implement the service.
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# Challenge Issue Coped Resolved
What is the challenge? What are the arguments and rea-

sons?
What has been doen about it? Is there a long term so-

lution?
1 The old situationwasexpensive. Open sourcecould save

money and demonstrated a better performance.
Licences of the closed source
product were user based. This
made the old situation expen-
sive and had performance issues.
There was no money to expand
the licenses, although demand
was high.

modularity saves money Imple-
menting open source reduced the
licenses costs.

2 The people that were supposed to maintain the innova-
tion could not. While the people that could were not al-
lowed to.

There was a transfer of an innova-
tion from R&D to maintenance de-
partment. The latter did not have
the capability to support the inno-
vation.

Transfer to another department.
Making 2 products. The old one
became IODW plus and then new
fun one.

3 From different parts in the organization there was resis-
tance to the new system

New browserPeople liked the new
service Confusion about who was
supposed to do what (my job to
give people a browser)

Explaining how the new browser
worked End user evaluations (got
an 8 out of 10 being the best) End
user representative in the produc-
tion project

4 There were issues with “not invented here” syndrome. There was fear of (F/L)OSS. And
foot dragging (took a year still no
action).

There was top management
support. There was policy to
use (F/L)OSS. Both combined
triggered with the foot drag-
ging caused a response to work
only with the willing. The RIC
showed initiative in developing
the (F/L)OSS solution.

5 There were a lot of changes at the same time. Expanding
the old environment, upscaling the new one, a reorgani-
sation and new hardware.

It was an innovation project.
Knowledge needed to be trans-
ferred. There was a reorganiza-
tion

Letting people that were willing
and possessed the knowledge
take out the project. Showing
that the new productworked, was
save and maintainable

Table 4.2: Summary of the strains and coping interventions in the DoD case.

Case Z

This case is classified as confidential. Therefore only general statements are made here to prevent
the case being traced back. The case involved introducing new features to a legacy environment
that was operating in the primary business process. The introduction of these new features was
behind on schedule and the project was started for the purpose of expediting the implementation.
The conditions of the case were such that the scope (in time, money and technology compatibility)
was limiting the option to use (F/L)OSS. In the end proprietary software was used as a solution.

However they did investigatewhat the impact would be on the future possibilities for using (F/L)OSS,
despite not opting for (F/L)OSS now. It was found that the lock-in situation was not getting worse
and that future (F/L)OSS solutions were possible. One of the methods to ensure that was the use
of open standards. That way, the new connections that are needed for the features are not in a
proprietary standard. Thus the system at either side of the connection can be easily replaced by
alternatives.

The Dutch tax office

The Dutch tax office is a large organization in the Netherlands (30000 employees). They take care of
over 6 million tax returns of Dutch citizens each year. Within this organization there is a department
that takes care of the applications that are deployed to the department’s 30000 standard desktops.

This department noticed a rise in demand for Adobe writer, a proprietary product used for desktop
publishing purposes. The department did not understand the rise in demand since the core busi-
ness of the Tax office is not desktop publishing. After an investigation, they found out that there
actually was a need for a conversion utility to transform documents from their proprietary office
product into pdfs.

In this case a clear entrepreneurial effort was displayed by the team implementing the (F/L)OSS
solution. They started their own investigation on their own initiative, they convinced the internal
customer to use their (F/L)OSS solution and then they helped change the standard internal pro-
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# Challenge Issue Coped Resolved

What is the challenge? What are the arguments and rea-
sons?

What has been doen about it? Is there a long term solution?

1 There wasno ambition (topor bot-
tom) to do anything with open
source in this project. People can
always frustrate a process if they
do not want it.

In other projects at this organiza-
tion ambition from the bottom up
was present. There open source
succeeded. People need to be
motivated to do something differ-
ent.

The government tries to motivate
people to consider open source.
Internal R&D organizations invent
ways to use open source. This
reduces the research time and
knowledge needed.

2 The combination of different roles
that people have provides an
obstacle. How can you make
sure that system administrators
and developers will self evidently
chose (F/L)OSS?

People act in different roles. Not
all roles are not designed with
the (F/L)OSS paradigm in mind.
Dutch tender laws are not build
for (F/L)OSS. People want to per-
form their role in the bestway that
they can.

Roleswere used as defined by the
process method and normal pro-
cedures.

(F/L)OSS system integrator ser-
vice providers should be chal-
lenged by procurement personal
to take part in the tender.

3 Strict deadline. Project needs to
be operationalwithin a year.

No time to experiment or get ex-
perience with other software.

Choosing for proprietary software
made a perfect fit with the legacy
environment and thus saved engi-
neering time.

4 Strict budget. Costs were easy to calculate. The
gains were more difficult to calcu-
late. No budget for a large over-
haul thatwould be needed if open
source was chosen.

They had to use the resources at
their disposal. But they looked
at what was needed for replacing
the legacy environment.

A larger project with wider scope
can get the necessary funds.
(F/L)OSS reduces costs in sharing
a solution, because the (F/L)OSS
solution can be freely copied.

5 Little autonomy. Not a pilot. Not a green field situ-
ation. No options or room for ex-
periments.

Implementing proven off the shelf
technology made sure the scope
wasmet. Greenfield or pilot situa-
tions are ideal for (F/L)OSS adop-
tion.

6 The project had to adjust a legacy
proprietary environment ***. Cer-
tain projects are so large that it’s
impossible to be independent of
vendors.

Existing maintenance service or-
ganization that wants to main-
tain the current situation. Costs
will rise when choosing a differ-
ent new product due too lack of
knowledge. Choices of the past
for related technology cause re-
stricted room for (open source) al-
ternatives.

Research was conducted to find
out if this current choice for pro-
prietary technology would limit
the future use of open source
technology. Special agreements
can be made to check vendors
and hold them accountable. This
could alsobe used in the (F/L)OSS
case.

A research project with greater
scope and more resources can be
used to change the proprietary
legacy environment to a new open
one.

7 This was a highly visible project.
To big too fail.

Large and wide impact on daily
operations of the organization.

Making sure all the tender proce-
dures are followed very closely.
Document the procurement pro-
cess.

8 Some tender policies cause more
harm then good. If policy is not
set, a lot of time is lost in discus-
sions about details.

Policy that is set, makes discus-
sions easy. The reasoning that
every company deserves a fair
chance can be a strain.

There already was policy that the
project should have this form.

Have a more consolidated ap-
proach. Look at architecture and
build policies based on opera-
tional needs, architectural possi-
bilities and strategic long term vi-
sion.

Table 4.3: Summary of the strains and coping interventions in the Z case.
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# Challenge Issue Coped Resolved
What is the challenge? What are the arguments and rea-

sons?
What has been doen about it? Is there a long term so-

lution?
1 Downloading was forbidden, because of security rea-

sons, but downloading had to be done to be completely
(F/L)OSS licence compliant and thus legally save.

(F/L)OSS is seen as a product. In-
compatible procedures to acquire
a (F/L)OSS program.

During the research phase, order-
ing a cd from a vendor.

Introducing new pol-
icy that formalizes
downloading.

2 Registering software with the price value of zero was im-
possible.

It’s best practice to register soft-
ware that is used. Paradigm: a
product cannot be free.

First time by ordering a cd and
paying for that service. This left
the necessary paper trail. The
second time by a new procedure.

In a new procedure
the legal department
organizes a contract
and register number
for the software on
their own. Therefore
the software can be
registered.

3 Doing things differently causes extra work. That work
has to be accounted for.

This was a new situation. And col-
leagues needed to act differently.

Explaining the situation and con-
vincing them to help out.

4 The word “open source” was controversial. Sometimes
naming that word could stop a project on a management
level.

People that are convinced that
(F/L)OSS is a bad thing. Some-
times (F/L)OSS is misunderstood.
(F/L)OSS is unknown.

Being careful how to formulate a
project proposal.

5 (F/L)OSS has a bad image. There is no marketing for
(F/L)OSS. But there are many
FUD stories around. Unknown to
larger audience.

Communicating what (F/L)OSS is.
Showing that it works. Learning
and building on experience.

6 Building software yourself is not considered an option. Although DTO has the capabil-
ities, media and other stories,
convince decision makers that
this option is “always” more ex-
pensive, but it isn’t.

Showing that this can be done.

Table 4.4: Summary of the strains and coping interventions in the Dutch tax Office case.

curement procedures in order to make the deployment of (future) FLOS-Software officially possible
within the DTO.

Grootegast municipality

Grootegast is a village in the north of the Netherlands in the province Groningen. It has around
12000 residents and the IT department of the village manages around 80 active desktops per day.
Two factors were noteworthy in the case. The display of foresight and the strategic positioning of
the IT department.

The foresight is demonstrated by the fact that Grootegast adopted the policy to use (F/L)OSS several
years ago in 2004. Around that time research was done to see if it was technically possible to start
using (F/L)OSS (A7 report (Gijtenbeek & Malipaard, 2004)). The conclusion was that a solution was
possible, but that this solutions was rather expensive in maintenance, so the municipality chose
not to start with it then.

However, because they were still interesed in using (F/L)OSS, in 2008 the IT department looked
again at the possibility. This time, in light of the formal end of life of the proprietary office product
that they were using, it was established that the (F/L)OSS solution was easy to maintain by mak-
ing use of a third party proprietary tool. This cleared the way to start implementing the (F/L)OSS
solution, together with the maintenance tool.

The strategic positioning of the IT department originated from the realization in the municipality
that the IT Department played a pivotal role if Grootegastwanted to seriously offer “digital services”
to the residents. This resulted in the entire organization being restructured. Instead of separate
columns with the IT department as one those columns, the organization is now oriented towards
delivering services to residents. At the basis of these services resides the IT department. Today
the IT department is involved in many of the municipality’s decisions since in the end it is they who
have to deliver the services to the residents as well as the internal customers.

This position within the organization creates the necessary space for the IT department to take a
long term architectural view of the organization’s whole IT infrastructure. For instance, the experi-
ence gained of how to deploy OpenOffice.org is now used in a neighboring municipality in order to
deploy OpenOffice.org there as well.
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# Challenge Issue Coped Resolved
What is the challenge? What are the arguments and rea-

sons?
What has been doen about it? Is there a long term solution?

1 Employees need to support the
new system. There could be fear
for the new system.

If the employees don’t support
the system, it will not be used. Or
people will try to frustrate the in-
troduction.

This can be solved by showing
employees what is happening.
Givemore functionality in the new
solution then they had in the pre-
vious. Give training. Pilots. And
hold an evaluation after the intro-
duction.

2 Project planning might fail. Trust
may disappear.

Any change in the organization in-
troduces stress.

communicating with the employ-
ees. Teaching. Reserve budget for
change management. Communi-
cate a clear vision and stick to it.

3 Discussions and misunderstand-
ing might undermine the project.

People might deliberately try to
sabotage the project.

By being in a central position
in the organization, discussions
about open source are minimized
by creating understanding. A cen-
tral position also creates auton-
omy.

4 Failure of the widows terminal
server 2008madeOpenOffice.org
look bad, because it appeared
that OpenOffice.org crashes in-
stead of Windows. The project
should not appear to come from
the IT department.

One must guard the image that
open office gets in the organiza-
tion.

This was solved by communicat-
ing and explaining what is hap-
pening. And fixing the bug in Soft-
grid.

5 The IT department in Grootegast
are very ambitious, which causes
a lot of work.

They execute a lot of research. Try
to do everything themselves. And
they watch what happens in the
open source communities of rele-
vant projects.

Making sure the ICT is more cen-
tralized, so they can achieve an
economy of scale. That way they
have more time for all the ambi-
tious projects

6 Large software vendors have a lot
of power over the organization.

These vendors have a monopoly
position and hold data hostage.
Some vendors therefore gain a lot
of power in the organization.

Talking to them and showing
them that moremunicipalities are
switching to OpenOffice.org. Ex-
plaining that the law says they
should use open standards.

7 Lack of top management support
will not give you the necessaryau-
tonomy and resources.

The head of the IT department is
an influential figure in the organi-
zation and also holds other posi-
tions. Planning ahead made sure
there was already policy to intro-
duce open source more easily

By making sure the decision is
cast in policy, no discussion can
appear. The policy was already
decided. So there are strate-
gic reasons insteadof operational
reasons to execute the project.

8 The reasons for open sourcemust
be of a strategic nature.

This willmake sure resources stay
committed if the project is not
getting along.

Communicating the reasons and
have them formalized in policy.

9 Lack of foresight can cause com-
patibility problems in the future.

One needs to be aware of the
organizational changes and the
technological changes in the envi-
ronment.

Grootegast knew they would
switch to OpenOffice.org some
day so they kept track of the
development of the project.

Table 4.5: Summary of the strains and coping interventions in the Grootegast case.
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Voerendaal municipality

In the far south of the Netherlands lies the village Voerendaal. It’s about the same size as Groote-
gast (12000 residents). Two people make up the IT department that takes care of around 80 desk-
tops. The IT department has the goal to outsource as much of their IT as possible. No servers are
maintained at the site for instance. The two employees of the IT department provide the first and
second level of support to the end users.

Voerendaal changed many parts of its IT infrastructure. Together with the choice for new office soft-
ware, it changed the house style, buying new PCs and after that also new server hosting service.
This big change was carefully planned. Before it implemented OpenOffice.org it held a thorough in-
vestigation to determine the software options available. Users appeared to like the OpenOffice.org
user experience more and therefore this was implemented.

Its main proprietary back-end application caused a lock-in situation, because it could not connect
with OpenOffice.org. This was resolved by creating a piece of software that took care of the connec-
tion and releasing this software as (F/L)OSS. After a year of using OpenOffice.org, the vendor of the
proprietary back-end had also created a coupling for OpenOffice.org.

4.2.2 Cross-case analysis

The practice-based design principles were extracted by making a cross-case analysis. The basis for
the cross-case analysis is the within-case analysis of the cases. The within-case analysis delivered
two tables per case as was shown in the previous section. In this cross-case analysis first the pro-
cess tables from each within-casewere compared and analyzed. This resulted in two practice-based
design principles and are presented in the “process comparison” section. Second the solution ta-
bles were compared. Six themes emerged from that analysis and each of these themes resulted in
a practice-based design. These are presented in the “solution comparison” section.

Process comparison

In this section a comparison is made between the process tables from the within-case analysis to
see what the practical “procurement” process for (F/L)OSS looks like. It therefore answers the first
research question: “How do organizations deal with (F/L)OSS programs when procuring software
for their operational processes?”. Themain conclusion is that the steps thatwere taken in each case
lookmore like a project than the expected procurement process. Alsomost of the intervieweeswere
talking about “their project” and not a procurement process. They also expressed their worries
when “procurement people” were involved in making decisions related to (F/L)OSS.

What can be generally seen across the cases is that “procuring” (F/L)OSS is basically done in two
steps. First the decision is made to use (F/L)OSS, based on some proof of principle or strategic
arguments. Then the actual choice of software is governed by a project. This can be seen in table
4.7 that displays the steps taken in all the cases next to each other.

Looking at the decision stage, it becomes clear this is actually a make/buy decision. Although the
cases here did not “make” any (F/L)OSS software, configuring it to make it work and integrate it
into the existing infrastructure was all done in-house. And this was an extensive exercise.

Looking more closely at the project stage, three project strategies can be identified: flying under
the radar, operating on an island, operating in a greenfield (for an overview see table 4.8. Each
strategy has a different scope, goal and is applied in different situations. Besides these strategies,
all the cases used extensive project planning to guide the project to success.
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# Challenge Issue Coped Resolved
What is the challenge? What are the arguments and rea-

sons?
What has been done about it? Is there a long term solution?

1 Natural upgrade point. Usability of OpenOffice.org was
found to be better than Office
2007. ODF compliance at the end
of 2008. A new house style was
also needed.

All these factors combined
caused Voerendaal to investigate
(F/L)OSS possibilities and finally
introduce OpenOffice.org.

2 Several lockin situations exist. The CBS organization demands a
yearly dump of the financial sit-
uation in a proprietary format.
OpenOffice.org had to be linked
to the proprietary back-end. And
third party server based comput-
ing suppliers appeared only to of-
fer lower costs when choosing for
proprietary server OS.

Much work went into making a
connection with the proprietary
back-end. Than a year later
the proprietary vendor started to
(partly) support OpenOffice.org.
The other lock-ins have not been
resolved. For the CBS dump, Vo-
erendaal uses one separate pro-
prietary office license just for that
task. And they had to choose pro-
prietary servers because of pres-
sure from the proprietary back-
end supplier and the external
server hosting service.

3 Proprietary office licenses were
expensive.

By introducingOpenOffice.org Vo-
erendaal could drive down costs.
However open source server host-
ing was found to be more expen-
sive than proprietary server host-
ing.

They switched to OpenOffice.org
to meet their office software re-
quirements. And because of the
cost savings that could be made
by choosing proprietary server
OS, they opted for that.

4 To reduce ambivalence about the
course of action top management
support was needed.

The head of IT was ambitious
about open source.

The IT department got approval
for their plans from the city coun-
cil. And the city also joined
the list “Open overheidsorgan-
isaties” which expressed their
long term desire to bemore open.
One of the reasons for these ac-
tions was the national policy “ac-
tie plan NOiV”.

5 Some people had doubts and
were unfamiliar with the new soft-
ware.

As with any new software, also
OpenOffice.org requires training.

By making use of the “teach the
teacher” principle the IT depart-
mentmanaged to educate the em-
ployeeswithin 2 weeks. They also
provided an usb stick to all the
employees so they could use the
software at home too. For in-
stance when they wanted to work
on a document after work.

6 “Big bang” change, so highly vis-
ible

They changed a lot at the same
time (servers, house style,
OpenOffice.org)

The project wasplanned carefully.
The team made sure that they
had a grip on the technology and
predicted issues that might arise.
This gave them a chance to be
prepared for challenges. Further-
more the team had much auton-
omy to operate at their will. The
neighboring municipality (Vaals)
could give tips, because they al-
ready use (F/L)OSS. The project
included pilots to find out any is-
sues end-users might havebefore
the final release.

Table 4.6: Summary of the strains and coping interventions in the Voerendaal case.

DTO Grootegast DPO Case Z Secint Voerendaal

Motive First research Motive Motive Motive Reason
Research Motive Business case specifi-

cations
Business case First improvement Research

Research Business case selec-
tion

Impact analysis Research Research

Presentation to the
management team

Business case execu-
tion

Implementation of
servers

Selection Choice Choice Project proposal Decision Pilot and approval
Contracting Deliberate with sup-

pliers
Project plan what to
replace

PID Implementation Implementation and
second pilot

Acquire Pilot Thinking phase
started about how to
replace

Implementation Implementation

Registering Implementation Implementationphase
started execute

Training
Evaluation

Table 4.7: Comparison of the processes of the cases.
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In the next sections, first the decision stage is examined further and then the three strategies and
project planning from the project stage are explained.

Configure versus procure In the investigated cases the IT departments created their own inte-
grated solution (especially case DoD and DPO). That is why the “procurement process” in the cases
looks like a project. The customer is designing or, more accurately said, “putting together” (Olivier
Sessink) their own solution by using generic off the shelf “as is” (F/L)OSS components. This is not
completely making it yourself, but much more the configuring4 of their solution.

Within the cases only a kind of “mini procurement” took place. The IT-staff actively went looking for
different (F/L)OSS programs with the same function, then downloaded, tested and compared them
on a small scale to find out which one met the requirements best and could thus be selected and
used. In most cases pilot schemes were also used to find out if the end-users like the system. This
is an advantage of (F/L)OSS because it meant that no procurement was needed: “for a lot of stuff
we did not have to bother the procurement department [..] that saved time” (Olivier Sessink, DoD).

In all of the cases a preference for off the shelf software was stated. During the selection of soft-
ware, programs are evaluated on the functionality they currently have (“as is”). There are reasons
for this OTS preference and there are reasons to look beyond the current functionality, to the poten-
tial of a (F/L)OSS program.

(F/L)OSS programs can be considered as off the shelf. The development of (F/L)OSS programs is a
continuous process, but development is frozen at particular points in time (a release) (Dinh-Trong
& Bieman, 2004). This release version can be considered the off the shelf equivalent of (F/L)OSS. A
reason not to change the source code to fit your organization’s needs is that the organization ”will
need to retain that knowledge of the source code in house. And we already almost don’t have that
knowledge. The less change, the cheaper the long term maintenance costs” (Olivier Sessink DoD).

However, when changing the source code, there is the opportunity to take part in the (F/L)OSS
development process of the program by giving the changes back to the community (policy in DPO,
Grootegast, Voerendaal case, minor5 in the DoD case). If the changes are accepted by the project,
the organization does not necessarily have to take care of this change. Because it will bemaintained
by the community of the project.

This scenario was discussed in the DTO case. The interviewees thought that DTO was (unfortu-
nately) not making use of this characteristic of (F/L)OSS, because managers consider “making” to
be always more expensive than buying, while this does not necessarily have to be the case. The
next example was discussed in the DTO interview.

If a (F/L)OSS solution was found, but it is for instance not in Dutch, than it would be turned down
completely, even though the application fills all the other requirements. For (F/L)OSS it would be
relatively easy to create a translation when the organization already has compatible programming
capabilities6, which they have at the DTO. So the (F/L)OSS program could be translated and the
translation committed to the project. Maybe someone will use it, maybe not.

Furthermore the way support was seen is different in the cases. The organizations are not depen-
dent on the support of a vendor. Instead, because technically everyone owns the source code, any
company can become expert in the software and start delivering support and other solutions that
might help. This increases competition and thus lower prices for support. And since the only thing

4This configuring is needed in proprietary products as well depending on what kind of implementation is done
(Rosemann et al., 2005).

5Some configuration scripts or forum posts
6 Actually in some cases no programming skills are required depending on the i18n technology used. Sometimes only

a translation of a list containing all the menu options needs to be made and saved
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the support vendors can compete on is how quickly and well they can solve problems, the rela-
tionship with the support vendor changes dramatically. It reverses the burden of proof. One is not
receiving support with the product, but receiving support as a product.

Because of (F/L)OSS some cases (Grootegast, DoD, DPO, DTO) took a second look at their support
contracts and found out that when a vendor is contacted for support, the vendor has only the obli-
gation to make an effort to find a solution and not the obligation to give you a solution. Sometimes
the vendor will search for excuses not to deliver support (DTO case, where Adobe blamed PDFcre-
ator while there clearly was a bug in their proprietary product). The situation is demonstrated by
the following quote : ”The only option that those contracts give you, is that you can hold them ac-
countable and that you might get a financial restitution. [...] the end situation does not change. In
either case7 you still do not have the solution that you wanted in the first hour” (Arjan Duinkerk,
DoD). Of course holding your vendor accountable also involves some risk, especially if the vendor
has a monopoly. It might be a bad strategy to have a quarrel with that vendor.

So (F/L)OSS seriously blurs the difference betweenmaking and buying. This is not a choice to make
lightly. “When no change of procurement and development is planned, the management might
have not understood the scope of change required for the adoption of (F/L)OSS” (Daffara, 2008).
What becomes clear from the cases is that there are three options. One is downloading (F/L)OSS
and implementing it yourself. The second is procuring by tendering for a system integrator that will
configure a (F/L)OSS solution on the basis of requirements. Thirdly, downloading (F/L)OSS yourself
and implementing, adapting or configuring it by procuring the support of a (F/L)OSS knowledge
specialist.

Practice-baseddesign principle 1

c In the context of a (strategic) choice for (F/L)OSS use

o implementing (F/L)OSS can be done,

i by downloading and installing and configuring (F/L)OSS yourself,

m because when there is enough knowledge of (F/L)OSS, this is possible and (F/L)OSS allows anyone to do this and it is possible to by-passa procurement department.

i by procuring a (F/L)OSS solution from a system integrator,

m because there might not be enough internal knowledge about (F/L)OSS or the organization wishes to outsource IT, then having a system integrator configure the solution
is an option.

i by procuring the support of a (F/L)OSS knowledge specialist to assist with the downloadingand installing and configuring of the (F/L)OSS solution,

m because there might not be enough internal knowledge about (F/L)OSSbut the organizationwants to internalize this knowledge in order to become self (reliant) proficient
with (F/L)OSS.

Flying under the radar strategy Flying under the radar means you start small, gather support and
then replace a critical system. The risk limitation is based in evolution (baby steps) towards an
implementation (DoD and DPO case).

The strategy works as follows: the project starts out as small (beta, proof of concept, pilot). Then
when the project proves its functionality and adds value for users, it wins over the hearts andminds
of the organization (see 4.2.2) This catches any opponents off guard and thus can create friction.
To handle this, there is a need to implement change management as seen in the section 4.2.2.

Flying under the radar limits risks, because the project growsas long as the project is still supported
from within the organization. First few resources are necessary to get the proof of concept in play
and only when the solution demonstrates the usefulness and the organization supports it, a choice

7He compared (F/L)OSS project support with their current SLAs
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can be made to roll it out officially.

In the DoD case it delayed discussions about the IT skills incompatibility that would have to stopped
the project before it began if the project proposal was discussed with all stakeholders. In the DPO
case end users where informed about the plans, but could not intervene. Only the final choice
(between (F/L)OSS programs) was given to the end-users (see section 4.2.2).

So the flying under the radar tactic is an extremely effective strategy to get rid of mission-critical
legacy systems, but can create friction in certain parts of the organization. A second disadvantage
is that resources (especially (F/L)OSS knowledge) already need to be available (for the first proof of
principle) which could require top management support.

Operating on an island strategy An island operation means one finds a possible isolated area to
introduce (F/L)OSS and then do it. The area needs to be non-critical to the business process (e.g.
only used on a small scale). The island tactic works when one does not need or have a lot of re-
sources from topmanagement and your entrepreneurial spirit finds an opportunity to use (F/L)OSS.

If the project succeeds a precedent will have been created for the use of (F/L)OSS, if it fails it
will have a low impact and thus limit the risk to the business process and prevent damage to the
(F/L)OSS image (DTO case).

In the DTO case the reason to use (F/L)OSS was to lower the costs. The use of (F/L)OSS in this case
caused the necessary changes in the procurement processes (see also section 4.2.2) to ease the
use of (F/L)OSS in future cases. This can be a reason why one might consider this tactic.

Operating in a greenfield strategy Operating in a greenfield is the third tactic and involves intro-
ducing completely new functionality. Therefore nobody will notice if the project fails, because the
functionality is not there in the first place and thus won’t be missed. Next to that, because the
functionality does not exist yet, it offers room to experiment without having a large impact on the
organization (DPO and Voerendaal).

If the new functionality needs to integrate with a legacy environment that uses proprietary stan-
dards, it is difficult to introduce (F/L)OSS. In such a case replacing the legacy environment to get
in line with architectural guidelines before starting to introduce new functionality is better (see
section 4.2.2 for architecture). However this might be expensive, especially if the legacy is in the
primary critical business process. This was exactly the situation in case Z.

When the new functionality does not have to integrate with a legacy environment, the introduction
of (F/L)OSS is easy. This strategy was not present specifically in the investigated cases, but the
interviewees did mention it. One example was mentioned in the Voerendaal case where they gave
the new city council members a laptop running a (F/L)OSS operating system. They also had a couple
of laptops for giving presentations that where using a (F/L)OSS operating system. Another example
was given in the DPO case:

“For instance just right this morning, I get a call from another agency, they had seen
our wiki that we use as a knowledge base. ’We like it. Is that expensive? Can we do that
too?’ [...] So they called me [with those questions], well the license is just regular GPL,
you can download it from the Internet and install it. You just have to look how much
time you want to spend tweaking it. It’s that simple. [...] it took us half a day to install,
no not even half a day less, and then you can use it.” (Sander Mittertreiner, DPO)

When using this tactic, lobbying for organizational support or implementing some change manage-
ment is still needed to make the adoption by the end users easy.
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Type of action: DPO DoD Case Z DTO Grootegast Voerendaal
Flying under the radar
strategy

x x - - x -

Operating on an island
strategy

- - - x - -

Operating in a green-
field strategy

(mentioned only) - - - - x (laptops)

Project planning x x x x x x
Actively search for
(F/L)OSS (“mini pro-
curement”)

x x - x x x

Table 4.8: Strategies applied in the cases

Project planning A method carried out in all the cases was project planning. Project planning
appears to be absolutely of the essence. It makes sure the endeavor is thought through and its
impact is assessed. This will set the scope of the project. Planning for contingencies will make sure
risks can be limited.

In the cases people planned to manage for organizational support, and they investigated what ex-
actly to replace and why. This was in order to make guestimates about technical issues, issues with
interconnections and in order to determine the scope and necessary resources (time andmoney) for
the project. In all the cases that were seen here, the people planned for an innovation. For instance
whereas replacing MS office with a new version is fairly straight forward and can be automated,
migrating to OpenOffice.org is an entirely different case8. Even the relatively stand-alone dropin
replacement in Voerendaal was carefully planned. They conducted pilots, wrote new software for
the interconnect with the back-end and planned for educating end users in the form of teach the
teacher. The planning reduces the risk of surprises.

Practice-baseddesign principle 2

c In the context of replacing a business critical system yourself,

o implementation of (F/L)OSS is achieved,

i by downloading and installing in parallel a (F/L)OSS solution with the same functionality as the operational business critical system and gradually evolving this (F/L)OSS
solution until it is mature and proven to replace the current system,

m because the evolving approach requires beta releasing which can build organizational support for the solution. It also minimizes risk and can demonstrate that it’s
functionally sound to replace the system.

c In the context of a non business critical process,

o creating a precedent for the use of (F/L)OSS can be done,

i by downloading and implementing the (F/L)OSS solution yourself,

m because this method does not require a lot of resources from top management, but entrepreneurial spirit of the implementer will find an opportunity to use (F/L)OSS.

c In the context of introducing completely new ICT functionality yourself,

o implementation of (F/L)OSS is achieved,

i by downloading, installing, experimenting with the (F/L)OSS solution and finally lobbying for organizational support or implementing some changemanagement,

m because the functionality does not exist yet. So experimenting can be done without risk until the solution works. Then to gather organizational support to make adoption
of the solution easy, lobbying and changemanagement is required.

c In the context of downloading and implementing (F/L)OSS yourself,

o securing project success is done,

i by planning the project extensively

m because there are a lot of factors to consider. What those factors are depend on the specific situation. Time should be taken to investigate what must be changed and
when. That way guestimates about technical issues, issues with interconnections and scope and necessary resources (time and money) can be determined for the
project.

8Once in place, the maintenance task of (F/L)OSS programs decreases because of the modularity and development
model of (F/L)OSS (“Organizations that use (F/L)OSS have 66 PCs per IT administrator, compared to 53 PCs among non-
users” (Ghosh, 2005)). For instance rolling out a new OpenOffice.org version can be completely automated. If it fails it
can be rolled back without any problems. Because the organization is in control of the application and of the intercon-
nections.
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Case Entre-
preneur-
ship

Top man-
agement
support

Lock-in Archi-
tecture

Organizational
support

Change
manage-
ment

Not
classi-
fied

DPO No Yes Yes (5,6) Yes (8) Yes (1,3,4) Yes (2) 7
DOD Yes (4) Yes (1) Limited Limited Yes (3,2) Yes (5) -
Case Z Yes (1,5) Yes (3,4) Yes (6) Yes (8) Unknown Yes (2) 7
DTO Yes Yes (4) Limited Limited Yes (5,3) Yes (1,2) 6
Grootegast Yes (5,8) Yes (7) Yes (6) Yes (9) Yes (1,3,4) Yes (2) -
Voerendaal Yes (1) Yes (4,3) Yes (2) No Yes (5) No 6

Table 4.9: Inducing themes from cases.

Solution comparison

In this section the solution tables of the within-case analysis are compared. It therefore answers
the second research question: “What problems are found in these organizations when acquiring
(F/L)OSS programs and have they found solutions for this?”. Table D.1 shows the link between
parts from the solution tables of the within-case analysis and the 6 emergent themes. The table is
the result of an iterative process that reduced all the challenge-solutions sets from the within-case
analysis, by looking for common themes. From these themes, the practice-based design principles
have been distilled. The following sections show this, by elaborating upon each theme extensively
to demonstrate the evidence for the corresponding practice-based design principle.

The table works as follows, the numbers in the table correspond with challenge-solution sets taken
from the solution tables in the within-case analysis. For instance, challenge-solution set number 4
from the DoD case, deals with an issue relevant to entrepreneurship. In the next sections, each of
the themes is further explained and per theme is shown in which cases the theme was present. See
appendix D for an elaborate commentary on the table.

Entrepreneurship Entrepreneurship is seen in 5 of the 6 the cases. In every case there was a
group of ambitious people that identified an opportunity to solve an IT challenge with (F/L)OSS.
The (F/L)OSS road was chosen, because the group was truly convinced that the organization would
be better off with a (F/L)OSS solution.

Choosing for (F/L)OSS can be considered an entrepreneurial step, because there is no reward for
using (F/L)OSS and no penalty for choosing proprietary. The easy, risk-averse action is to go with
the proprietary technology (case Z). If the people in the cases had chosen to acquire proprietary
products, nobody would have stopped them, because there is no checking to see if it was possible
to use (F/L)OSS in these situations (DTO).

Next to that, traveling the (F/L)OSS road means taking the road less traveled, because it requires
changing procedures outside your normal operating environment in some cases (DPO, DTO, DOD).
It thus requires lobbying and convincing colleague’s in the organization to help implement the so-
lution (see 4.2.2).

The people in the cases were motivated mostly by the national policy. The action plan was men-
tioned in all the cases as the trigger to start looking for (F/L)OSS, sometimes despite what top
management might have thought about it at that time (DTO).

(F/L)OSS allows for easy experimentation, because it requires few resources to get it working, espe-
cially when compatible IT knowledge about (F/L)OSS is available. The people in the cases already
knew about existing (F/L)OSS solutions and because (F/L)OSS can be freely downloaded it becomes
easy to experiment and provide a proof of principle. This also takes away any doubts the (F/L)OSS
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champions might have about the feasibility of a (F/L)OSS. For instance in the DTO they investigated
a (F/L)OSS solution to the problem, thereby overcoming their own fear9 of (F/L)OSS. But before this
can happen, it must be known that (F/L)OSS exists. Educating them about alternatives reduces the
“what the eye doesn’t see, the heart doesn’t grieve over” (DPO,DTO) challenge.

Practice-baseddesign principle 3

c In the context of downloading and implementing (F/L)OSS yourself,

o stimulating the entrepreneurial attitude towards (F/L)OSS of employees, can be done,

i by pointing out the national policy and the (F/L)OSS philosophy,

m because this serves as a trigger to start searching for opportunities to use (F/L)OSS.

i by giving employees room for experimentation,

m because this will make it easier to determine if a (F/L)OSS solution meets the requirements.

i by educating them in different kinds of (F/L)OSS alternatives,

m because this will increase the chance opportunities are identified to use (F/L)OSS.

Top management support Top management support is found to be a key issue in all the cases.
For instance the DPO case: “Commitment from the management team is everything. If you don’t
have that, than you can forget about it . . . it won’t work.” (Sander Mittertreiner, DPO). This is be-
cause topmanagement can make sure there are enough resources committed and canmotivate the
organization.

In some cases (Voerendaal, Grootegast, DoD, DPO) top management support was already available
because the management knows and is convinced about (F/L)OSS. The opposite is also true. When
a top manager is convinced that (F/L)OSS is bad, project proposals will be ignored (DTO). In either
case, the management does require some sort of proof.

If top management support does not already exist it has to be created by convincing the top man-
agement with arguments. In the cases three arguments were used for this purpose:

1. Compliance with national policy (NOiV).

2. Presenting a successful business case or proof of concept.

3. Cost calculations, showing (F/L)OSS will save money.

The first reason was used in all cases. The second was used in the DPO case, where an external
company did a business case, the DoD case created a proof of concept, case Z did impact studies,
Voerendaal and Grootegast did a pilot and checked the feasibility of OpenOffice.org. Only the DTO
case was a bit different since they did not need formal approval other than the customer’s agree-
ment. But they too examined for themselves if the solution was feasible.

Costs also played a role in all the cases. All the cases saved money by implementing a (F/L)OSS
solution. These savings were mostly on licence costs. In the DPO, DoD and DTO cases per seat
licenses were in use. For larger organizations this is rather expensive: “because that amounts
to a rather large sum of money very quickly. Consider the *00 thousand Rijks employees times a
*00 euro...” (Tjeerd van der Laan, DTO). In the DoD case because of the tight defense budget for
instance, the possibility for basic Internet access from all the 60 thousand standard DoD desktops

9Illustrated by the quote: “Are we up to the task?”(Andres Baas, DTO)
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was severely limited by the total cost of the per seat licences. Grootegast and Voerendaal were at
a point were they needed to decide to invest in renewing licences for MS Office. Choosing open
source meant either delivering more of the same service (DoD, DTO) or the same level of service
for less money (Voerendaal, Grootegast). They also argued that this was fair because it was public
money that they were spending (Grootegast, DPO), and the money that can be saved could be used
to educate the administrators (DPO).

Practice-baseddesign principle 4

c In the context of acquiring of (F/L)OSS in a government setting,

o obtaining top management support,

i by convincing top management with reasons (compliancewith national policy, proof, costs calculations),

m because compliance with national policy and a successful business case shows confidence that the solution can succeed. So a risk avoidingmanager is more inclined to
agree. And lower costs are usually somethingmanagers aspire to by default, especially in government settings since it is public money that is being spent.

lock-in Nearly all the cases had to deal with vendor lock-in caused by technical compatibility (DPO,
Case Z, Grootegast and Voerendaal). Only DTO had fewer of these issues, since the (F/L)OSS solu-
tion was a near drop-in replacement for the proprietary software. In the DoD case they could intro-
duce a solution next to an existing one and had to deal with existing IT-skills. In this section the
situation in the cases about technical and network lock-in is made clear and then their solutions are
explained. Dealing with existing IT-skills can be done by change management (see section 4.2.2).

Technical lock-in was found in Voerendaal and Grootegast, because their existing legacy office soft-
ware was highly integrated with their back-end systems. Without any additional adjustments, re-
placing MS Office with OpenOffice.org, meant that they would not be able to get the data from
their back-end systems into OpenOffice.org. In the DPO case this integration with office and the
IE browser was also found for their CMS, CRM and Groupware systems. In case Z, they had the
most trouble with lock-in because the planned expansion integrates deeply into the existing legacy
system. Because the (F/L)OSS alternative differs significantly from the existing legacy technology,
much workwould be necessary tomake the fit. Therefore choosing a (F/L)OSS solution was deemed
impossible, because of the time and financial scope restrictions of the project.

Network extranalities caused two other lock-in situations in Voerendaal and Grootegast: the first
one due to the CBS and the other by hosting service vendors. The CBS10 distributes a spread-
sheet in a proprietary format that is too complex for a user to convert to an open standard. This
spreadsheet must be filled by the municipality with its financial data. The solution in Voerendaal
is to install proprietary office software once a year specifically for this task. In Grootegast they
still have some proprietary office versions permanently installed. The second lock-in was experi-
enced by Voerendaal when looking for a hosting service for their servers. The hosting services for
(F/L)OSS systems appeared to be more expensive and in less supply than proprietary systems11.
And Voerendaal’s back-end system required proprietary operating systems.

The solution for the technical lock-in caused by the back-end was to force the vendor to start us-
ing open standards (Voerendaal and Grootegast) so a connection between OpenOffice.org and the
back-end could be made. Voerendaal created a new piece of (F/L)OSS software on their own to
make the connection before the solution was available from the vendor.

10CBS is a Dutch agency that gathers business intelligence on the government and the Dutch economy for public
purposes
11This is an example of “prior technology drag” (Kauffman & Li, 2003) see section 4.1.1
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In case Z, the technical lock-in was actively investigated to determine if choosing to expand the cur-
rent legacy systems was going to make the lock-in situation worse and could thus make a possible
choice of (F/L)OSS in the future more difficult and expensive.

The technical lock-in in the DPO case was almost completely eradicated, because the previous ven-
dors refused to use open standards. That’s why the DPO simply replaced all the proprietary soft-
ware with (F/L)OSS and open (web) standards as far as they could. This shows that, sometimes
because of lock-in, almost the entire software stack needs replacing even when the goal is to only
replace one part12. That way one does incur sunken costs from the existing products.

Next to this replacement they also actively search for other possible (F/L)OSS solutions and have
taken the point of view that a hybrid situation (use proprietary and FLOS-software) is more realistic
than completely running on (F/L)OSS. However only some parts of the total solution are still pro-
prietary in the DPO case. And some of those have a licence model which is based on a support
subscription. In such a model, money is explicitly paid for support which reverses the burden of
proof (as was seen in the previous section). Because in that case one only needs to ask for support,
instead of having to first prove that a product is malfunctioning before support is received (DTO,
DPO).

The lock-in caused by network externality was not resolved. Voerendaal choose to use the cheaper
proprietary operating systems hosting service for their back-ends and the CBS still requires the use
of the proprietary document formats.

Practice-baseddesign principle 5

C In the context of vendor lock-in caused by legacy technology,

o reducing lock-in is done,

i by convincing the existing vendors to use open standards

m because open standardsmake it possible to interchange parts of a total IT solution.

i by replacing as much software that causes lock-in with (F/L)OSS,

m because (F/L)OSS uses open standardsand thusmakes it possible to interchangeparts. And by using (F/L)OSS one does not rely on a specific vendor but instead can get
support frommany different companies.

i by preventing that current investments will make future investments of (F/L)OSSmore difficult,

m because lock-in will at least not be increased by the new investments. This will also prevent these current investments to become sunken costs in the event that (F/L)OSS
is chosen in the future.

Architecture One way to make the (F/L)OSS procurement last is by having the fundamental prin-
ciples translated to an IT architecture (DoD). In this section it is shown that this prevents (F/L)OSS
niches (case Z) and helps protect investments made in (F/L)OSS from cloak contracts (DPO).

The cases in this research can all be regarded as niches. When generalizing the cases, it can be
seen that groups of people are trying to change the way (F/L)OSS is handled in their organization,
sometimes from the bottom up (DTO), sometimes with great help from top management (DPO). But
they form a relatively small group of projects where (F/L)OSS is used (it covers only 12% of end-user
oriented (F/L)OSS cases13 in the Netherlands, see also appendix E)in the public sector. This random
creation of (F/L)OSS niches could not be considered a structural approach to “procuring” (F/L)OSS
(case Z). A suggested solution to form a more structural approach is to have an architectural policy

12This kind of lock-in can be prevented by taking an IT architecture approach as is shown in section 4.2.2 about archi-
tecture. Here the focus is on the direct ways to deal with existing lock-in that were used in the cases.
13The actual number might be higher because it is not (yet) policy to track (F/L)OSS use in infrastructure software.
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(DoD). This allows for strategic control over ICT use and should be guarded by a representative in
top management (DoD, case Z).

That way not only will small groups of ambitious people consider (F/L)OSS, but all departments in
an organization will have to consider using (F/L)OSS. In some from this is already happening, but
only on a voluntary basis. The NOiV action plan is the most cited reason for getting started with
(F/L)OSS next to cost reduction. One can consider the NOiV action plan as a kind of architectural
policy. The problem with this plan is that there are no consequences for not following this plan it.
Furthermore it is to general to use for a specific organization.

What is needed is a specific set of rules (and exceptions) for the organization in question and a way
to make sure these rules are followed. This can be done by making use of ”architectural models”
(DoD). Using these will make sure there is a process in place that checks if new IT projects confirm
the architecture as set forth by top management (Case Z and DoD). To demonstrate what happens
when this architectural model is not enforced: “at our organization this [the architecture] is not
secured (enforced), so if a project leader thinks he is gonna do some politically incorrect things,
then he is definitely not gonna do something with architecture” (DoD).

The creation of these rules is difficult. Too strict rules and people will be unable to follow them. If
they are too lax, they won’t make a difference. There is also need for valid exemptions from the
rules. For instance the software to control x-ray machines in an emergency room might not comply
with a (F/L)OSS based IT architecture (DoD). But doing without an X-ray machine is not an option.
So valid exceptions from the architectural rules are necessary. These exceptions can be allowed for
only a limited time. So an architectural policy should deal with these three things: rules, exceptions
and enforcement (DoD).

The second benefit of an IT architecture is that they will protect investments in (F/L)OSS from public
tenders. According to European and Dutch law, the government must make use of tender proce-
dures in some procurement cases. These tender processes are found to be very cumbersome and
expensive. The unwritten policy in practice is to avoid them as much as one can. And if one really
must tender, then to make sure so called “mantel” (cloak) contracts are agreed upon.

These contracts cloak specific details. For instance instead of tendering for toilet paper, the cloak-
ing deal would mention “household consumables” or even more vaguely “facility services”. The
point is to make the term vague enough so it can cover a wide range of products. This way the
tendering process is avoided, which saves time and money.

These contracts can form a problem in ”small initiatives like the one at DPO” (Tjeerd van der Laan).
In the DPO case there were no cloak contracts for software, but for people. It was initially not
a problem, later a public procurement was made for open source expertise. This expertise was
not covered by the contracts that were in place. So the company delivering the people with the
expertise easily got the tender: “For a certain project we officially won the tender” (Emiel Brok,
DPO).

But the personnel department of the DPO found out about that together with the current vendors
of personnel. So the contracts were changed to incorporate job descriptions instead of expertise.
This meant that the open source expertise vendor had to stop the work and compete with the other
tender partners for each separate assignment. This was very inconvenient.

When an architectural policy based on (F/L)OSS principles is in place, it can guard from cloak con-
tracts. This is because it does not matter what kind of procedure is used to implement (F/L)OSS.
In a procurement operated by a tender process, the external system integrator partner will have
to comply with the architectural model of the organization. And when a project is started inside
the organization to implement software, the employees too will have to adhere to this architectural
plan.
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So formulating a sound IT architecture and maintaining it can help the procurement of (F/L)OSS.
Top management of an organization must clearly make a decision what to do regarding (F/L)OSS.
This is a strategic decision. One that only topmanagement has the required legitimacy to make and
enforce. After the IT architecture is implemented it can be used as a tool to strategically steer on
issues like costs and vendor dependence (DoD).

However an IT architecture is not without problems. As wasmentioned, the creation of the rules and
their exceptions is tedious. Furthermore the architecture needs to be maintained and enforced at a
high level in the organization. And finally until the procedures are in place and work, this method
will only cost money (DoD).

Practice-baseddesign principle 6

c In the context of acquiring (F/L)OSS,

o implementing an architectural IT policy will structure the strategic application of ICT,

i by creating an architectural ICT policy guarded by top management and supporting processes in the organization,

m because this will put a price on non compliance to the architecture and thus will make sure employees have the necessary motivation to create room in projects or
procurement’s and thus choose technology that is strategically beneficial to the organization.

Organizational support In the investigated cases a change introduced into an organization (i.e.
using (F/L)OSS technology) needs support from the employees before it can be adopted. It was
found that this organizational support was created by taking away the fear, uncertainty and doubt
around (F/L)OSS. This is done in four ways. First the image of (F/L)OSS is improved by explaining.
Second showing that the (F/L)OSS technologyworks, by offering pilots and have the end-users have
a role in the final decision. Thirdly by communicating the status of the change and what is being
done. Fourth by giving them training in the technology after it has been implemented.

(F/L)OSS appears to have a bad image. This is because people are not familiar with the phe-
nomenon. First of all people may simply be unaware that (F/L)OSS exists. In the second place
(F/L)OSS might be misunderstood.

In cases (DPO, DoD) it wasmentioned that “what the eye doesn’t see, the heart doesn’t grieve over”.
This shows that even on the IT departments, not everybody is familiar about (F/L)OSS technology.
This makes it hard to find (F/L)OSS programs that might solve the IT challenges.

When there is awareness of (F/L)OSS, there can bemisunderstanding about the concept. This is be-
cause there are a lot of rumors about the (F/L)OSS concept that are taken to be true (see for instance
(Oosterbaan, 2010). To solve this in the DoD case for instance this uncertainty was removed by exe-
cuting extensive security risk analysis. This “informing and explaining” showed that (F/L)OSS was
not different in security aspect as proprietary software (and even safer in some cases).

Pilots can help tremendously to build organizational support. A clear example of this was found
in the DPO case. In this case a long list was created on the basis of a general characteristic (CRM
functionality). Then a short list was created only on the basis of must have additional functionality.
The final choice between the systems on the short list was left to the end-user. The three final
candidates were simply installed to let the end-users “play with them”. Because nearly all the end-
users got a vote on the final system this created a high level of organizational support for the final
solution.

Organizational support is also organized by keeping the rest of the rest of the organization informed
about the progress. In Grootegast for instance the PR department held interviews with the pilot
groups and communicated the results on the intranet so all the employees could see read about
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the pilot users’ experiences. In the DPO case, the people executing the change kept repeating the
reason why this change was being done. This has the consequence that employees are informed
about the progress and thus reduces fear of the unknown new technology.

Also training helps foster organizational support. Because training will make end-users able to
use the technology, thereby taking away any uncertainty and doubt about the technology. In all
the cases training sessions were given to help end-users get familiar with the new systems. The
term end-user is broad. In the DPO case, the end-users were system administrators who needed
to learn how to administer the (F/L)OSS, but also employees that needed to work with the software
program. In Grootegast and Voerendaal this training was guided by external training bureau’s. This
prevented that the whole project was experienced as “an IT party”. This advice was alsomentioned
in the DPO case.

System administrators can also be in need of new knowledge. This knowledge came in the case of
DPO from outside of the organization and in case of the DoD, from the internal R&D department.

“One of the most important aspects I think is having the right people [with knowledge
of (F/L)OSS]” (Sander Mittertreiner, DPO)

“Speaking very generally, what we have seen is that if you want to do a lot with open
source, than almost always simple basic knowledge of Linux is very convenient. [...]
so if you strategically want to steer towards (F/L)OSS use, you need to start educating
employees.” (Olivier Sessink, DoD)

In Voerendaal and Grootegast, system administrator knowledge was less an issue. The administra-
tors that needed to maintain the final solution, were also the once implementing it. So that meant
they learned how to administer the system along the way.

Quite the opposite was true for the DoD case. Their R&D department, created a proof of concept
that was intended to be transferred to the production environment where system administrators
would maintain the service. However the system administrators that were responsible for this type
of service, did not have the required knowledge to support (F/L)OSS. This resulted in a view of the
new technology as competition, instead of a new tool they could use to provide a better service for
the end-users.

This situation led to discussions to resolve the issue. Eventually tasks were redivided. a different
group of administrators from the production environment took over the maintenance of the new
technology. These administrators had experience with related technology (UNIX) so it was easier
for them to acquire the new knowledge (and some already possessed the knowledge next to being
enthusiastic about the new technology).

Practice-baseddesign principle 7

c In the context of downloading and implementing (F/L)OSS yourself,

o creating organizational support can be done,

i by reducing misunderstandingby explaining what (F/L)OSS is and informing them about the possibilities

m because showing what exists will make employees understand and familiar with (F/L)OSS

i bymaking use of the (F/L)OSS characteristic that easily a fully working pilot setup can be installed one can let the end-users of the organization in on the final IT decision,

m because letting end-users in on the decision of the final solution will generate the feeling that they took part in the project which will create internal support for the final
solution.

i by communicating continuously with your end-users,
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m because this can explain the situation and goals and will thus reduce the fear for the solution.

i by training end-users in the new technology,

m because this will show that the solution works and thus reduce the uncertainty and doubt about the new technology.

Change management In the cases three categories can be found. One were employees work rou-
tines using the system needed to change (DPO), second changes in ICT procurement procedures
(DTO). And a changes in existing roles (case Z).

In the DPO case a lot of systems were changed. End-users were trying to apply their known ways of
working on the new systems. Because this did not always work, it became clear that some people
had been using inefficient work habits. Training and showing them more efficient ways sometimes
by making use of new features of the new system resolved this. Next to this, they also had to train
and motivate their system administrators to support the new technology. For instance: “At some
point a system administrator said hey I just recompiledmy kernel at home to get WIFI working! Then
I think, well that guy made a giant leap in knowledge level and excitement” (Tjeerd van der laan,
DPO)

In the DTO case they had to adjust the existing procurement procedures in order to make the “pro-
curement” of the (F/L)OSS program officially possible. There were two problems, registering the
new software and downloading it. Normally a proprietary product is procured from a vendor. This
generates a legal contract which can be registered in a management system. Then a physical box
arrives with the software on CD or DVD which can then be deployed.

However the (F/L)OSS solution did not have a vendor in the regular sense. That meant that a con-
tract between vendor and buyer could not be made and thus also not registered. Furthermore the
legal department had studied the (F/L)OSS license of the solution and concluded that it had to be
downloaded. This in order for DTO to be compliant with the terms in the (F/L)OSS license and thus
be save in a legal sense. But downloading software was prohibited at the DTO.

Both problems were solved by implementing new policies. This took some effort on the part of the
team to convince others: “You are only bothering people from the [other] services. When you are
doing this, it is something new and then they have to do something different and that means more
work and change for them” (Andres Baas). But this was not opposition per se. “You are dealing
with something new. That means some things will take longer or require research. But that’s not
resistance” (Jan van Kommeren). It was additional work that just needed to be done. And this
required some convincing to make it possible.

From Case Z we learn that existing roles can be an inhibitor of change. For instance “result driven
projectmanagers” will try to reduce the scope of a project and not extend it. A system administrator
is focused on one thing only. Making sure the status quo is maintained. It’s his job to make sure
the system (and by extension the service) as it is is up and running. “Those people will almost per
definition put their foot down. And I can’t even blame them. It’s their job”. Procurement officers
must comply with Dutch and European procurement laws. “And those have not been fit out for
(F/L)OSS, on the contrary they are fitted out for big companies that have profit accountability. [...]
So you will have to do the procurement differently”. All these people need room in order to do their
tasks differently.

Practice-baseddesign principle 8

c In the context of acquiring (F/L)OSS
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tbdp 1 tbdp 2 tbdp 3 tbdp 4 tbdp 5 tbdp 6 tbdp 7 tbdp 8 tbdp 9 tbdp 10 tbdp 11 Final design principle (fdp)
pbsp 1 - - - - - - - - - - x fdp 1 Acquiring (F/L)OSS
pbsp 2 - - - - - - - - - - x fdp 1 Acquiring (F/L)OSS
pbsp 3 - - - - x - x x - - - fdp 2 Entrepreneurship
pbsp 4 x - - - - x - - x - - fdp 3 Top management support
pbsp 5 - x - - - - - - - - - fdp 4 Lock-in
pbsp 6 - - - - - - - - - x - fdp 5 Architecture
pbsp 7 - - x x - - - x - - - fdp 6 Organization support
pbsp 8 - - - - - - - - - - - fdp 7 Change management

Table 4.10: This table shows which practice-base design principle (pbdp) was combined with what
theory-based design principle (tbdp to form the final design principle (fdp)

o creating an environment ready for (F/L)OSS adoption is done,

i by adjusting work habits

m because the new system might require different ways of performing tasks or offers more efficient ways of performing these tasks, adjustment of work habits might be
necessary.

i by adjusting procedures to accommodate (F/L)OSS procurement,

m because current proceduresmight not be compatible with certain characteristicsof (F/L)OSS. Therefore adjusting the procedures by taking into account these character-
istics will help (F/L)OSS procurement.

i by adjusting existing roles,

m because the tasks performed in the roles can be the opposite of what tasks are required to introduce (F/L)OSS. Changing the tasks of a role with (F/L)OSS procurement in
mind will make sure people are free within their roles to procure (F/L)OSS.

4.3 Design principle synthesis

This section presents the final design principles. It does this by synthesizing 11 theory-based de-
sign principles and 8 practice-based design principles to formulate an integrated set of 7 grounded
final design principles. For this synthesis the method of Burg et al. (2008) is used (see section
3.4 for an explanation of the method). In the previous section the results from the cross analysis
gave answers to the first and second research question. This section answers the third research
question: how can the “procuring” be improved? This is done by formulating a final set of design
principles that can be used to (re)design the tactical purchasing policies to include (F/L)OSS.

In this section only a summary of each design principle is shownwhich explains the basics of the de-
sign principle. In table 4.10 an overview is given of what theory-based design principles (tbdp) are
combined with what practice-based design principles (pbdp). The rest of the chapter will demon-
strate the functioning of each of the design principles. A formal description in CIMO logic of the full
design principles can be found in appendix14 C. Also note that the management summary presents
a summary of the final design principles in a convenient format.

4.3.1 FDP 1: Acquiring (F/L)OSS

In the context of a strategic choice for (F/L)OSS use, implementing (F/L)OSS can be done,

• By downloading, installing and configuring (F/L)OSS yourself, by following one of the strategies depending on the context,

when in a business critical context: gradually evolve the (F/L)OSS solution in parallel with the existing system, until the system meets the requirements. Then start
migrating users when the (F/L)OSS solution is mature and has proven itself.

14In the appendix the design principles are presented in a format that shows the origin of the interventions and mech-
anisms by referencing to cases and literature. This is not shown in this section!

49



Technische Universiteit Eindhoven University of Technology

when in a non-business critical context: just download, instal and configure the (F/L)OSS program. No special interventions.

when introducing new ICT functionality: experiment with different (F/L)OSS alternatives then lobby for organizational support15

in all cases: planning the project extensively.

• By procuring a (F/L)OSS solution16 from a system integrator, by using a procurement process in which uses specific terminology in the requirements to specify the
(F/L)OSS characteristics.

• By procuring the support of a (F/L)OSSknowledge specialistby using a procurementprocess in which uses specific terminology in the requirements to specify the (F/L)OSS
characteristics. This knowledge specialist will assist with the downloading, installing and configuring of the (F/L)OSS program or solution.

This design principle shows the process that can be followed when a (strategic) choice for (F/L)OSS
use has beenmade. (F/L)OSS programs can be downloaded from the projects website (and thus by-
pass a procurement department) and then integrated (installed and configured) by the organization
itself. This depends on the knowledge that is available from the IT-staff. If there is enough knowl-
edge one of the three interventions can be chosen depending on the context. The fourth (planning
intervention) should always be executed.

The first intervention works because evolving the system in parallel requires beta releasing to users
(pilots). This can build organizational support. Evolving also minimizes risk by demonstrating the
solutions capability. The second intervention works because no resources are required besides the
ones already under direct control. Implementing (F/L)OSS will generate precedent for (F/L)OSS use.
The third intervention works because the functionality does not exist yet, so experimenting can be
done without risk until the solution works. Then to gather organizational support to make adop-
tion of the solution easy, lobbying and change management is required. The fourth intervention
works because the factors to consider depend on the specific situation thus time should be taken
to investigate what must be changed and when. That way guestimates about technical issues, is-
sues with interconnections, scope of the project and necessary resources (time and money) can be
determined for the project.

If knowledge of (F/L)OSS is lacking, or there is a policy to outsource the integration of software
programs, then services from a company can be procured by means of a procurement process.
This company will then download and integrate the (F/L)OSS program(s) for the organization. The
organization can also opt for the possibility to hire (F/L)OSS experts. These experts will then help
the IT-staff to integrate the (F/L)OSS programs. This way (F/L)OSS knowledge is procured, which is
then transferred to the IT-staff of the organization.

Both procurement interventions work because governments should specify neutral requirements
and using terminology based on the (F/L)OSS characteristics will request (F/L)OSS without asking
for it specifically.

In both procurement interventions work because governments should specify neutral requirements
and using terminology based on the (F/L)OSS characteristics will request (F/L)OSS without asking
for it specifically.

4.3.2 FDP 2: Entrepreneurship

In the context of adoption of (F/L)OSS by downloading and implementing (F/L)OSS yourself, stim-
ulating the individual entrepreneurial attitude towards (F/L)OSS of employees and obtaining per-
sonal effort, employee commitment and triggering adoption can be done,

• by stating a precise definition of a strategic intent for instance by pointing out the national NOiV policy and (F/L)OSS philosophy, but being flexible in means of how to
reach this goal.

• by organizing for a high perceived capability for solutions, by giving employees room to experiment and educate employees in different kinds of (F/L)OSS alternatives by
monitoring (F/L)OSS repositories, hiring (F/L)OSS experts, sending key employees to conferences and obtain subscriptions to trademagazines.

15Remember this is also created by leaving the final decision for a system to the end user.
16A solution exists of more than one software program. Thus a system integration service is procured, not a product.
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This design principle has two interventions. Setting strategic intent (goal) will motivate (trigger)
employees to get committed to a cause and start searching for opportunities to use (F/L)OSS. This
is because current resources will not suffice to reach the goal, so the organization is forced to be
innovative. By creating a high perceived capability for solutions the organization makes sure the
employees also know what to do in order to reach this goal. This is very important in cases were
there might not already be compatible (F/L)OSS knowledge at the IT-staff. This has to be created
first, before entrepreneurial efforts can emerge.

4.3.3 FDP 3: Top management support

In the context of radical, high-risk initiatives such as acquisition of complex FLOS-Software in a
government setting with incomplete information about the decision, obtaining necessary resources
such as time, space, equipment, people and communicating, supporting and sharing, vision and
goals is done

• by creating top management support. This is done by changing the perceptions that managers have of (F/L)OSS and by providing them with information about (F/L)OSS.
This can be done by pointing out that a (F/L)OSS choice would comply with national policy, show a successfulproof of principle and/or business case. And bymaking cost
calculations. And in these calculations account for the switching costs when vendor lock-in is deepened by opting for a proprietary alternative.

Top management support is essential. This is because only top management can provide the nec-
essary resources. This final design principle shows interventions how to convince topmanagement
that (F/L)OSS should be given a chance. This can only be done if top management is in the position
to make a rational choice. Changing the perceptions that managers have of (F/L)OSS and providing
themwith information about (F/L)OSS will prevent informational cascading and reduce reputational
herding. Knowledge is gained and thus the urge to imitate the decisions of other managers is re-
duced. Furthermore taking away irrational fear of damage to the managers reputation will cause
them to decide more rational. A successful business case or proof of principle will prove that the
solution is technically viable. Also offsetting the true cost of proprietary software against (F/L)OSS
provides arguments to create top management support. Because if by opting for a proprietary al-
ternative vendor lock-in is created, this will limit the choice when new investments in software are
made. The costs incurredmoving away in the future from this proprietary software should be added
to the current costs of the proprietary product.

4.3.4 FDP 4: Lock-in

In the context of technical compatibility issues (vendor lock-in) with legacy technology, reducing
the lock-in is done,

• by convincing the existing vendors to use open standards.

• by replacing the legacy systems by installing (F/L)OSS (alternatives) as much as possible.

• by encapsulating the parts that cannot be replaced, by using middleware and virtualisation techniques.

• by preventing that current investments will make future investments of (F/L)OSSmore difficult.

There are two ways to deal with vendor lock-in. First one is prevent it from happening. Second
if lock-in exists, reduce it. The first approach requires an analysis of current investments to find
out if they will cause vendor lock-in. This intervention could be combined with the architecture
design principle. In that case the proprietary product is dissected to see if it can couple (via open
standards) with the architecture. The second approach consists of three interventions. Vendor
lock-in is mostly caused by the use of “de facto” or proprietary standards. Using open standards
enables the organization to replace a program or product without much difficulty. So convincing
current vendors to use open standards already reduces vendor lock-in. The second intervention is
rather simple. Replace the legacy system by a (F/L)OSS program. Or at least a product that uses
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open standards. Third intervention is used when the vendor lock-in is so strong that the proprietary
product and standard has to be maintained. Then two techniques (middleware and virtualisation)
can push back the reach17 of this proprietary product.

4.3.5 FDP 5: Architecture

In the context of acquiring (F/L)OSS, implementing an architectural IT policy will structure the strate-
gic application of ICT and protecting (F/L)OSS investments can be done,

• by creating an IT architecture policy based on (F/L)OSS and open standardsguarded by top management and supporting processes in the organization

This design principle works best in a context were top management has set strategic goals and
these goals are translated into an IT architecture. Creating this IT architecture, will cause two things.
It will structure the use of ICT in the organization andwill protect investmentsmade in (F/L)OSS. The
use of ICT will be structured because all decisions now have to fit into this grand IT design. And top
management is in control of this design. This means top management is able to steer strategically,
for instance give the house wheels so it can move, should the environment demand such a change.
Investments in (F/L)OSS will be protected if the IT architecture is based on using open standards
and (F/L)OSS programs. Lower levels cannot replace an existing (F/L)OSS systemwith a proprietary
one, because that would conflict with the architecture.

4.3.6 FDP 6: Organizational support

In the context of downloading and implementing (F/L)OSS yourself, creating organizational support
can be done,

• by reducing misunderstanding by explaining what (F/L)OSS is and informing employees about the possibilities by monitoring (F/L)OSS repositories, hiring (F/L)OSS
experts, send key employees to conferences and subscribe to trademagazines.

• by increasing trialability by letting end-users play with the solution. This can be done because it’s easy to setup a working pilot with (F/L)OSS programs and letting
end-users make the final decision.

• by communicating continuously with the end-users by showing that the solution creates benefits for them and sharing experiences and results. This increases observ-
ability and takes away fear.

• by training end-users in the new technology.

This design principle can be applied to create organization support for (F/L)OSS. It relates the tech-
nology adoption factors to the fear, uncertainty and doubt that can exist in the practical field about
(F/L)OSS. There are four interventions. The first one is meant to get the correct idea of (F/L)OSS
across in the organization. The second intervention is used to let the end-users partake in the deci-
sion process. This reduces fear since they can see the program working and the partaking creates
a feeling that their comments are taken seriously. The third intervention is especially useful when
there is a pilot in progress. Sharing the experiences of the pilot end-users will lower any uncertainty
about the program. The fourth intervention is necessary so that the end-users can use the program
and thus experience that the program helps in their performance of tasks.

4.3.7 FDP 7: Change management

In the context of acquiring (F/L)OSS, creating an environment ready for (F/L)OSS adoption is done,

17e.g. an essential product that keeps track of pencil use, only runs on a proprietary OS. Then installing this product
on a virtual server running the proprietary OS and distributing it via open (web)standards (terminal server), prevents the
use of the proprietary OS as the primary OS for all the desktops in the organization. The desktop OS can then be replaced
by an (F/L)OSS OS
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• by adjustingwork habits.

• by adjusting procedures to accommodate (F/L)OSS procurement.

• by adjusting existing roles.

This final design principle is only based on a practice based design principle. It was found that a
change to a new ICT system can require a change in tasks of employees. Three interventions were
found. The first intervention works because the new system might have more efficient methods to
perform a task. This thus requires a change in work habits. The second intervention can be used
if the current procurement process is incompatible with certain (F/L)OSS characteristics. One must
realize that a change in procedure might be necessary to procure certain (F/L)OSS services. The
third intervention can be used to create room for employees to act upon (F/L)OSS. For instance a
system administrator tries to maintain the current IT situation. Changing this role by allowing him
to also experiment, will create an opportunity to try out (F/L)OSS programs.
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5 Discussion

This master thesis had two goals, generating new knowledge about the ‘procurement’ of (F/L)OSS
by government organizations. And developing design principles that would help government or-
ganizations (re)design their ‘procurement’ policies to allow for (F/L)OSS. In order to achieve these
goals the following research questions were posed: how do government organizations deal with
(F/L)OSS, what are the challenges and how can the ‘procuring’ be improved. These research ques-
tions were answered by formulating a set of design principles grounded in theory and practice.
These principles form guidelines that can be used to create solutions for how to deal with (F/L)OSS
(Romme & Endenburg, 2006). Developing these design principles also generated new knowledge
about the ‘procurement’ of (F/L)OSS by government organizations.

The first contribution of this research is the insight (shown by a design principle) that (F/L)OSS
cannot be procured. But it is possible to procure integration services and (F/L)OSS knowledge.
The second contribution are two strategies to implement (F/L)OSS in an organization, that emerged
during this research. These are “building niches” and the “coordinated effort” approach. The third
contribution are the remaining design principles that can be used to create an environment which
makes (F/L)OSS adoption easier. The following sections explain the three contributions further.

5.1 Downloading (F/L)OSS and procurement of services

The “acquiring (F/L)OSS” design principle shows that (F/L)OSS cannot be procured. In none of the
cases, procurement of (F/L)OSS programs took place. This is because of the special characteristics
of (F/L)OSS programs. Notably that (F/L)OSS programs are libre and have no vendor. Therefore they
cannot be procured. (F/L)OSS integration services, (F/L)OSS support services and (F/L)OSS knowl-
edge (in the form of personnel) however, can be procured. Because these are conventional services
provided by vendors. This realization gives the procurement process a logical place. Namely the
procurement process can be used to either procure integration, support or knowledge services. It
cannot be used to procure (F/L)OSS programs.

5.2 Two emergent strategies to implement (F/L)OSS

Two strategies to implement (F/L)OSS in an organization emerged in this research. These are 1)
building niches and 2) by a coordinated effort.

5.2.1 Building niches

The “entrepreneurship” design principle shows that ambitious people can drive (F/L)OSS imple-
mentation. What was seen in the cases is that (small) groups of ambitious people with compatible
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(F/L)OSS knowledge are downloading the (F/L)OSS program(s) themselves and integrating these
programs in their organizations ICT systems. These initiatives form niches of (F/L)OSS. There are
two driving forces behind these initiatives. First one is the NOiV action plan (NOiV, 2007) (shown in
the entrepreneurship design principle) and in second place, the adoption factors are appropriately
dealt with (shown in the analysis of the cases). The first driving force causes motivation for people
to act and the second makes sure there is an environment capable of fostering (F/L)OSS.

Although this works1, it leaves the final implemented (F/L)OSS solution vulnerable to opportunistic
behavior. It appears in practice that (F/L)OSS niches can get into trouble. In the thesis the Beau-
mont hospital was alreadymentioned. But also Heerenveen (Heur, 2010), Amsterdam (Rooij, 2010)
and München (Schie�l, 2010) are all examples of niches from practice where the (F/L)OSS imple-
mentation is under attack, because of opportunistic2 reasoning and lack of political or strategic
policy. This research found a solution for this. Namely a coordinated effort to undertake (F/L)OSS
implementation.

5.2.2 Coordinated effort

The architecture design principle shows a way to protect investments in (F/L)OSS by a coordinated
effort to (F/L)OSS implementation. In this coordinated approach, strategic (or even political) objec-
tives are formulated at the highest level in the organization, on the basis of business goals. These
strategic objectives are then translated into an IT architecture which is guarded by top manage-
ment. In this IT architecture a choice is made to use (F/L)OSS, because the (F/L)OSS characteristics
align with the strategic goals set forth by top management. This way, opportunistic behavior be-
comes more difficult. Compliance with IT architecture cannot be ignored and there are strategic
reasons that will overrule (any) opportunistic operational reasons not to use (F/L)OSS (see for in-
stance (Gelles & Waters, 2010)).

Specifically for a government this can be done. The strategic goal of a democratic government is
to create and use systems that are transparent, efficient and sustainable (Ghosh, 2010; Cassell,
2008; Holst, 2010; J. Lee, 2006). As was demonstrated, (F/L)OSS unlike proprietary products can
implement all these strategic goals. There are also legal arguments that support a preference3 for
(F/L)OSS, because governments can discriminate against business- and/or development models
(Lessig, 2002; Ghosh, 2010; Wijnen-Meijer, 2007). And since (F/L)OSS uses a different develop-
ment process and requires different business models from vendors, this can be done.

5.3 Planning and adoption

The third contribution are the remaining design principles that can be used to create an environ-
ment which makes (F/L)OSS adoption easier. In applying either strategy (building niche or coordi-
nated effort), project planning and an environment that can adopt (F/L)OSS appeared to be vital.
The rest of the synthesized design principles in this master thesis can be used as guidelines to
create this environment in an organization. From those factors influencing adoption, the most im-
portant adoption factor was found to be compatible knowledge. Knowledge about the existence of
(F/L)OSS, (F/L)OSS programs and how to use them are vital. It does notmatter whether the (F/L)OSS

1It is unsure if these niches will work as an oil spill. This heavily depends on creating the right environment in which
(F/L)OSS can foster. This is done by paying attention to the adoption factors.

2For instance cheaper deal with a proprietary vendor.
3This of course only applies when procuring integration services. And specifying that the software used in the inte-

gration, should be OSI certified. And any code written to make the total solution work, should be released under an OSI
certified licence.
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integration is done by the organization itself or if this integration is procured as a service. Knowl-
edge is necessary to maintain the final solution. If this knowledge does not exist, building it within
an organization might take a long time. Hiring external (F/L)OSS trained personnel can speed up
the diffusion of (F/L)OSS knowledge (Nagy et al., 2010).

5.4 Conclusion

This master thesis report has shown a systematic approach to combine the knowledge from ex-
isting literature fragments and from real life practice implementations of (F/L)OSS programs. The
result is that the “procurement process” has now found a logical place in the story. And that two
strategies emerged to implement (F/L)OSS in an organization. And finally that the remaining design
principles give guidelines that will enable solutions to be created to help create an environment in
an organization in which the adoption of (F/L)OSS is easier.

Then one more question remains to be answered and that is the question on the front of the cover.
How to buy something that is free? As was shown in this master thesis the answer to that question,
lies for a part in the answer another question: why buy something that is free?

“Open source provides greater control and comes with greater responsibility. If this is
not of value to an IT department, open source will seem like a lot of work” (Woods &
Guliani, 2005).
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6 Limitations, future research and reflection

In this chapter the limitations of the research are presented, suggestions for further research are
made and a reflection is given on the followed methodology of the research.

6.1 Limitations

The results and implications of this study should be interpreted in terms of it’s limitations. First the
field that was investigated is relatively new and apart from the adoption framework, no theoretical
framework existed to guide the research, or that the research could test. Therefore this research
has an exploratory nature.

Second the generalizability of the research is limited. Only six cases were investigated and results
are bound to these cases. However there are indications that the research can be generalized be-
yond these six. These are formed by forum reports (Slabman, 2010), news articles (Gelles &Waters,
2010; Modine, 2009; Heur, 2010; Hulsman, 2010) and existing description of cases in literature
(Cassell, 2008; Hauge et al., 2008; Glynn et al., 2005) of people in similar conditions. These peo-
ple mention mechanisms and interventions very much in line with this research. This gives some
indication that the results can be applied broader.

Another argument that the research can be generalized beyond the cases is that the culture of the
people dealing with the issues mentioned in this research is broader. It can be said that at least
some of the people working in IT-departments feel part of the hacker-culture. And people that a
part of this culture are found across industry sectors. This shows that although the research took
place in a government setting, the actual culture in which the research took place, is widespread.
Therefore it could be argued that the results might apply beyond the cases.

A third limitation is that the design principles have only been designed and not tested. Only a
review by experts from the field took place. Although this review did not result in many comments,
it is not proven that the design principles interventions function correctly and that the mechanisms
are precisely understood. Again this makes this research of highly exploratory nature and further
research is necessary.

6.2 Further research

Four areas of research are suggested to be investigated further based on the results of this thesis
work. The first one is testing these design principles in practice. The second investigating the
effect of an IT-architecture policy on the adoption of (F/L)OSS. Thirdly research should be done on
the generalizability of the design principles to firms. And last the forming of a (F/L)OSS learning
organization should be investigated.

Future research should investigate if these design principles function correctly in the field of prac-
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tice. It should confirm if the mechanisms are working the way they are understood and presented
in this thesis. Executing this kind of research would complete the research-design cycle (Romme &
Endenburg, 2006).

Second the influence on (F/L)OSS adoption of an IT-architecture should be investigated. Especially
in relation to the existence of incompatible (F/L)OSS knowledge within the IT-staff. Also research
should be done to how to formulate just exceptions within the IT-architecture.

Third can the corporate world make use of these design principles too? Why are they working, or
why not. Are there differences in the underlying mechanisms?

The fourth suggestion for further research has to do with the subtle the conflict between paradigms.
(F/L)OSS stems from the perspective that a software program is nothing more than highly codified
knowledge. Academic scholars are used to discussing and sharing knowledge. A very similar sys-
tem is found in the (F/L)OSS projects. It can be said that the (F/L)OSS community resembles the
academic community in this regard. Other people think that software is nothing more than a prod-
uct. And that the knowledge contained within needs to be protected by patents and copyright.
Can an organization that invests in (F/L)OSS knowledge more efficiently adjust to changes in the
(business) environment because of this knowledge sharing process? The goal should be to create
a learning environment that lives and breathes (F/L)OSS in order to efficiently implement business
process adjustments. This could be of high value because: “The moral? An organization’s capac-
ity to improve existing skills and learn new ones is the most defensible competitive advantage of
all”(Hamel & Prahalad, 2005).

6.3 Reflection

The work necessary for the execution of this research was extensive. This was largely due to the
elaborate coding sessions. But these were necessary. Yin (1984) states that when building ex-
planations “the investigator might slowly drift away from the original topic of interest”. It has been
tried to prevent this from happening by using an elaborate systematic analysis. To reduce this prob-
lem, all interviews were first coded on general pre-defined codes (strains, issues, coped, resolved)
and then open coding was used to find emergent themes within the challenge-cope-sets. This was
repeated per case. Then all the six cases were again compared on the basis of this coding. Of
course these codes did not always align perfectly, so the case interviews had to be revised and the
open codes redefined until eventually six main themes were distilled. This iterative process was
extremely time consuming but worth the effort. During the analysis it became apparent that look-
ing only at the challenges, ignores the aspects that went well. This was resolved by reviewing the
transcriptions of the interviews again during the analysis.
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A Detailed descriptions of the processes

Step Summary
Motive The undersecretary of Economic affairs was looking for a pilot. DPO wanted to do this, but DGET demanded a

business case that would demonstrate the feasibility of an open desktop at DPO.
Business case specifications Specificationswere made for a busines case that would show that an open desktop would be feasible.
Business case selection The company BartIT was chosen on the basis of price to execute the business case.
Business case execution The busines case was executed in three weeks and contained four options. The thin client option appeared to be

the most appropriate for DPO.
Action plan After the positive business case, the DPO was mentioned as a pilot project in the action plan “NOiV” of the

undersecretary.
Project plan After the goals were set by the mentioning of DPO in the national action plan “NOiV”, DPO started to create a

project plan. This plan investigated what had to be dis-entangled and or replaced. This resulted in the forming of
four teams and two project phases.
For the successful execution of the project plan, external help was necessary. DGET had reserved budget for this.
After a normal tendering procedure, ATcomputing was awarded the contract to assist DPO.

“Thinking” phase In this phaseATcomputing and DPO startedplanning for how and what (F/L)OSSwould be used and what systems
of the ICT at DPO needed to be replace.
This took about half a year to gather all the possibilities.
In this phase the followingprinciple wasused: Does the program run on Linux? Yes then install this option. If not,
is there an open source alternative? If so use that. If not then distribute the application via terminal service. This
approach is application based. Per application the lockin is removed and the new application is only deployed to
the users after it is fully implemented.

Implementation These systems were replaced: CMS, CRM, email and groupware servers, storage servers. For the selection be-
tween alternatives of each of these type of applications a long list was created. This list was then filtered on the
basis of specific functional wishes. That resulted in a short list of around three alternatives. These were then
installed and tested by the end-user. The end-user made the final decision.

Table A.1: Summary of the process followed in the Dutch Patent office case.
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Time Step Summary
2006 Motive Within the DutchDefense organization, a need arose formore Internet access. Internet wasprovidedby a terminal

service and this service was reaching it’s bought maximum concurrent user limits, because of the increase in
need. Next to this it was not performing very well.

First im-
provement

First reaction was more terminal server licenses, more hardware and automatic server management instead of
the manual method used until then. This however was expensive and only slightly improved the performance.

2007-
2008

Research A (top)manager noticed the increase in requests of expensive terminal server licences. He knew open source
might be an alternative and initiated the PODVIS project at the RIC (R&D department of the IT company of the
department of defense).
The requirements for the new environmentwere already known, since they were the sameas the old environment.
The (F/L)OSS solution from the R&D department developed as an alternative, required different knowledge. The
system administratorsof the existing Internet service did not have compatible knowledge.

Begin
2008

Decision In the mean time the policy of the ministry of defense changed and all the employees were given an Internet
option. This caused an even larger strain on the Internet service. At this point, it was decided to scale up the
(F/L)OSS proof of concept to a beta. This meant an Internet service with a less strict SLA. This had the effect that
no other alternatives were looked at. Because the beta (F/L)OSS solution was performing. So at that time two
methods to go online were present.

November
2008 -
March
2009

ImplementationWhen the users were positive about the beta a decision was made to put the new service into final production.
Not the system administrators of the existing Internet system would take care of it, but a different product group
was given the support task. This was done because that group had compatible knowledge about the (F/L)OSS
solution.

Table A.2: Summary of the process followed in the DoD case.

Time Step Summary
Two years ago. Motive The project was started a couple of years ago. It is the second half of the implementation of a defense ***.

The goal is to ***. So it is a visible project.
The project should have already been finished. But due to circumstances it was delayed a long time.
This year it should be finished. Nothing was said about the need for open source software.

2009 Business case A short business case was made about the costs and benefits of the *** on the ***. It also mentioned that
(F/L)OSS should be investigated.
In the business case a couple of options were drawn.

Impact analyze Then the project manager did an impact analysis (more in depth analysis) of the business case. And discussed
the scopewith the programmanager.
They found out that in order to expeditiously get the system going, they would not opt for a (F/L)OSS solution.
Also they needed to integrate with legacy software. Using (F/L)OSS
would have taken up too much time to research all the technical details and implications.

Project Proposal With the information form the impact analysis and the business case documents a project proposal was written.
This proposal then went through the DoD financial checks and got approved.

PID The project leader now made a project initiation document with a more fine-grained planning and scope. They
decided not to do the *** part in this project.
The *** would just be to *** and not for instance to ***.

2010 implementation After approval of the PID and the budget had been set the project started. Within a year the new system will be
running.

Table A.3: Summary of the process followed in the Z case.

Step Summary
Reason The IT-department knew about the national policy “actie plan NOiV” of undersecretary Heemskerk. They also

felt the need to do something with it. Next to this they had a large request of Adobe Writer licenses. This was
something that they thought was strange. And therefore they started an inquiry.

Research They found a need for a conversion program that made pdf’s out of .doc. This provided an opportunity to do
something with open source. An (F/L)OSS program was found and tried out to see if it was technically feasible.
They also wanted to become familiar and gain trust in their own capability to support and maintain it.

Selection The two options were presented to the internal customer. He could choose between paying for the licenses or
installing the “free” option that would also solve the problem. The decision was easy. Then the product keeper
was asked to get the obtain the product.

Contracting The product keeper contacted the legal department which read the license of the (F/L)OSS program. Ordering a
cd with the program, like how it was done in the research phase, was not the legally correct way. The program
should be downloaded.

Obtain Obtaining the productwasa problem. Becausedownloadingwasnot allowed. And ordering a cdwas not possible
on legal grounds.

Register Registering the product was also a problem. The system that tracks all the software did not accept a product that
had the price value “0”.

Table A.4: Summary of the process followed in the Dutch tax office case.
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Tijd Stap Samenvatting
2004 A7 Project Grootegast started four years ago with an investigation into open source software.

This was done, because the philosophy as expressed by the motion Vendrik, struck a chord with the IT depart-
ment.
The A7 report mentioned thin clients and open office, but it was concluded that it was too early to switch.

2008,
November

Motive Then in 2008, a choice had to be made for a new office program. Also things were changing in the network, and
the government was pressing open source. The open standardODF, becamemandatory.

November
till March

Research

An investigation was started to see if open office could now be introduced. The municipality already had experi-
ence with open source software.
In te investigation also the lockin situation was addressed and a way to deploy and maintain open office was
found in a non-free program from the US.

2009 Presentation to the management
team

All this information from the second and first investigation was gathered.

A company that would guide the project was hired to show the management team what the plans were and the
budget was.

March Choice
The management team was soon convinced also since it had already agreed on policy 4 years ago and because
of the recent policy from the Dutch government.
So all the plans and facts were presented to the “college of B&W”, who decided to proceed with the project.
Giving it even more legitimacy.

Deliberate with suppliers Then talks started with the proprietary software vendors that did not adhere to the open standards. They were
pressured into giving support.
All of them agreed and were already or were planning to work on open standards.

Pilot A pilot was then started with 4 people to see what the users would say about the new program. Even with little
training they could operate the software comfortably.

November
till July

Implementation Then the software wasmade ready for the final release in the network. The whole process took about 9 months.

Training During the pilot and early introduction, experiments were held with the training. The combined training was not
a success. The people preferred “one-to-one” training which wasmore efficient

2010, Jan-
uary

Evaluation Today they are preparing for an evaluation of the system and a second deployment for a neighboring community.

Table A.5: Summary of the process followed in the Grootegast case.

Time Step Summary
2007 Reason Their ICT was in need of an update. This upgradehadbeen postponed,becauseof an opportunity towork together

on ICT with other municipalities. However an agreement could not be reached . So by then the municipality was
in desperate need of an ICT update. Next to this they also wanted a new house style.

June 2007 Research Voerendaal saw an opportunity to do something with (F/L)OSS in the pending changes. They had talked with
Vaals, a neighboring municipality that had already introduced OpenOffice.org. Voerendaal was enthusiastic so
they called the same company that had helped Vaals. This company explained some general things that Voeren-
daal needed to consider.

August 2007 Research A day of training and research for the IT staff, guided by the (F/L)OSS company. At that time Voerendaal had put
together a plan of attack and a list of wishes for the new system.

September 2007 The by then officially unsupportedNovell servers were replaced by new ones.
Pilot A pilot wasexecutedwithOffice 2007 fromMicrosoft. The userswere unhappywith the Office 2007 interface. And

much happier with the OpenOffice.org interface. At this point the “college van B&W” had given formal support
for the deployment of OpenOffice.org.

December 2007 The (F/L)OSS companyworked on a document generating system, to support the use of the new house style.
January 2008 Second pilot House style/Document system finished. Start with the OpenOffice.org pilot.
March 2008 Implementation Some changes and improvements based on the pilot results were made.
April 2008 Implementation Final implementation in one step including the new pc’s. They also gave the employees a usb stickwith a portable

version of OpenOffice.org.

Table A.6: Summary of the process followed in the Voerendaal case.
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B Interview protocol

Interview protocol (naar Miles & Huberman)

Praktisch: Noteer naam, email en telefoon nummer Is er documentatie van de beslissing ? Mag ik
contact opnemen met vervolg vragen Wie kan ik nog meer interviewen?

NB: Vragen 1 t/m 5 moeten aan bod komen in het interview. De andere vragen kunnen ook achteraf
via mail of bellen.

1) Hoe is het hele proces verlopen? Welke afwegingen zijn er gemaakt? Wat waren belangrijke
momenten?

Probes: top down opdracht vs bottomup innovatie proces vs eigen traject/verantwoordingRequire-
ments? Wie? Iedereen ermee eens? Zinnig? Vergeleken vs bias voor oplossing? Reden: strategie
vs opportunisme (operationele redenen) Waarom deze oplossing? Vendor? (F/L)OSS vs COTS Zijn
er eisen gesteld aan vendor? SLA? Was er een vendor selectie proces? Had de vendor invloed op
het beslissings proces / beslissing nemer? Wanneer werd de vendor bij het beslissings proces
betrokken?

tijd: 25 min

2) Waren er uitdagingen/problemen bij de beslissing? Welke?

Probes: Bedrijfspolitiek Eerlijk besluit? Goed vs fout Hoe voldoet de (F/L)OSS oplossing? (ook weer
(F/L)OSS vs COTS) Werkte de requirements? Kreeg men wat men wilde? TCO? ROI?

Tijd 10 min

3) Hoe zou het beslissings proces beter kunnen?

Probes: (F/L)OSS voldoet? COTS? ROI? TCO? Politiek? Strategie?

Tijd 10 min

4) Welke strategische overwegingen/keuze speelde een rol of zijn er gemaakt?

Probes: leveranciersonafhankelijkheid? speelde dit een rol in de beslissing? Wat is uw eigen visie?
Is er strategische visie op dit gebied, naast âĂIJbij gelijke geschiktheidâĂİ

Tijd 10 min

Wat voor voordelen heeft (F/L)OSS volgens u?

Probes: verschil tussen (F/L)OSS en COTS? Wat als project stopt? Eisen aan community? Vs bedrijf
failliet en SLA?

tijd 5 min

Hoelang duurde het project? Vanaf het punt van signalering van de noodzaak voor de software tot
het punt van de eerste release.

Probes tijd beslissing traject: reden voor de duur: limiet ja/nee deadline voor de implementatie
ja/nee wie stelde deadline/limiet: /
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tijd 5 min

Wie waren er betrokken bij de beslissing en wat was hun rol?

Probes: Uw rol: Wie nog meer + rol Wie verantwoordelijk? Wie nam eind beslissing ja/nee dit
systeem/ontwerp Wie kwam met idee voor (F/L)OSS? tijd 5 min

Gaan eigen verbeteringen terug naar (F/L)OSS project?

Probes: Hoe ziet het interne development proces eruit? Project structuur en management? Formeel
proces? Kosten/tijd leveren van support? Wie is verantwoordelijk?

tijd 5 min
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C Complete synthesis and list of final design principles

In this appendix all the final design principles are shown including their synthesis. They are or-
ganized by the themes process, entrepreneurship, top management support, lock-in, architecture,
organizational support and change management.

The final design principles are presented in a textbox. In this textbox the practice-based design
principles are shown on the left, the final design principle in the middle and the theory-based de-
sign principle on the right. By marking text of the practical- and theory-basedwith a different color,
the origin (theory or practice) of the text in the final design principle can be traced. Also note that in
the textbox of the final design principle references have been made to show what theory or case(s)
are supporting the text.

Acquiring (F/L)OSS

There are two practice-based design principles about how to deal with (F/L)OSS. The first one shows
the choice between configuring a (F/L)OSS solution yourself, having other companies do this con-
figuring for the organization, or getting help to compensate the knowledge incompatibility. The last
to involve a procurement process while the first one does not.

The second practice-based design principle is about strategies that can be followed when configur-
ing a (F/L)OSS solution yourself. Therefore the synthesis begins with practice-based design princi-
ple 1, because the context is broader.

This context however cannot be combined with the theory-based design principle, because the
theoretical principle is for (F/L)OSS knowledge and/or integrated solution procurement only. The
practice-based principle specifies that a strategic choice to use (F/L)OSS must have been made.
This is different since (F/L)OSS can’t be purchased, but knowledge about (F/L)OSS and integration
services could be purchased. So the practice based context and thus also the outcome remains the
same in the final design principle.

Then the first intervention of the practice-based design principle is “downloading, installing and
configuring (F/L)OSS yourself”. This is the context of the strategies mentioned in practice-based
design principle 2. So the interventions of these strategies should be placed here. To save place
only a reference was made. One particular intervention of practice-based design principle 2 de-
serves special attention and that is the planning. Each time (F/L)OSS is downloaded, installed and
configured by an organization, this undertaking should be planned in great detail in order to limit
risks.

The next two interventions are about procuring integration services or knowledge services. For each
of these a regular procurement process can be followed. This process is described by the theory-
based design principle. So the intervention of this principle, can be combined with these practice
based interventions.
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Practice-based design principle 1

c In the context of a (strategic) choice for (F/L)OSS use

o implementing (F/L)OSS can be done,

i by downloading and installing and configuring (F/L)OSS yourself,

m becausewhen there is enough knowledge of (F/L)OSS, this is possi-
ble and (F/L)OSS allows everyone to do this and it is possible
to by-pass a procurement department.

i by procuring a (F/L)OSS solution from a system integrator,

m because there might not be enough internal knowledge about
(F/L)OSSor the organizationwishes to outsource IT then hav-
ing a system integrator configure the solution is an option.

i by procuring the support of a (F/L)OSS knowledge specialist to assist
with the downloading and installing and configuring of the
(F/L)OSS solution,

m because there might not be enough internal knowledge about
(F/L)OSS but the organization wants to internalize this
knowledge in order to become self (reliant) proficient with
(F/L)OSS.

Practice Design principle 2

c In the context of replacing a business critical system yourself,

o implementation of (F/L)OSS is achieved,

i by downloading and installing in parallel a (F/L)OSS solution with
the same functionality as the operational business critical
system and gradually evolving this (F/L)OSS solution un-
til it is mature and proven to replace the current system
(DPO,DoD,Grootegast),

m because the evolving approach requires beta releasing which can
build organizational support for the solution. It also mini-
mizes risk and can demonstrate that it’s functionally sound
to replace the system.

c In the context of a non business critical process,

o creating a precedent for the use of (F/L)OSS can be done,

i by downloading and implementing the (F/L)OSS solution yourself
(DTO),

m because this method does not require a lot of resources from top
management, but entrepreneurial spirit of the implementer
will find an opportunity to use (F/L)OSS.

c In the context of introducing completely new ICT functionality your-
self,

o implementation of (F/L)OSS is achieved,

i by downloading, installing, experimentingwith the (F/L)OSS solution
and finally lobbying for organizational support or implement-
ing some changemanagement (Voerendaal),

m because the functionality does not exist yet. So experimenting
can be done without risk until the solution works. Then to
gather organizational support to make adoption of the solu-
tion easy, lobbying and changemanagement is required.

c In the context of downloadingand implementing (F/L)OSS yourself,

o securing project success is done,

i by planning the project extensively (all cases),

m because there are a lot of factors to consider. What those factors
are depend on the specific situation. Time shouldbe taken to
investigatewhatmust be changed and when. That way gues-
timates about technical issues, issues with interconnections
and scope and necessary resources (time and money) can be
determined for the project.

Final design principle 1

c In the context of a strategic choice for
(F/L)OSS use

o implementing (F/L)OSS can be done,

i bydownloadingand installingand configuring
(F/L)OSS yourself,

i By using the interventions in the
applicable context from
practice-based design
principle 2

m because when there is enough knowledge
of (F/L)OSS, this is possible and
(F/L)OSS allows anyone to do this and
it is possible to by-passa procurement
department.

i by procuring a (F/L)OSS solution from a sys-
tem integrator,

i by using a procurement process
that uses specific terminol-
ogy in the requirements to
specify the (F/L)OSS charac-
teristics,

m because governments should
specify neutral require-
ments and this terminology
will make sure the
(F/L)OSS characteristics are
translated to valid neutral
requirement statements
that will request (require)
(F/L)OSS without asking for
it specifically.

m because there might not be enough internal
knowledge about (F/L)OSS or the or-
ganization does wishes to outsource
IT then having a system integrator
configure the solution is an option.

i by procuring the support of a (F/L)OSS knowl-
edge specialist to assist with the
downloading and installing and con-
figuring of the (F/L)OSS solution,

i by using a procurement process
that uses specific terminol-
ogy in the requirements to
specify the (F/L)OSS charac-
teristics,

m because governments should
specify neutral require-
ments and this terminology
will make sure the
(F/L)OSS characteristics are
translated to valid neutral
requirement statements
that will request (require)
(F/L)OSS without asking for
it specifically.

m because there might not be enough inter-
nal knowledge about (F/L)OSS but the
organization wants to internalize this
knowledge in order to becomeself (re-
liant) proficient with (F/L)OSS.

Theory-baseddesign principle 11

c In the context of (F/L)OSS services
procurement,

o (F/L)OSS knowledge or a custom
build integrated (F/L)OSS
solution can be obtained,

i by using a procurement process
that uses specific
terminology in the re-
quirements to specify the
(F/L)OSS characteristics,

m because governments should
specify neutral re-
quirements and this
terminology will make
sure the (F/L)OSS
characteristics are
translated to valid neutral
requirement statements
that will request (require)
(F/L)OSS without asking
for it specifically (Ghosh,
2010).

Table C.1: Acquiring (F/L)OSS
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Entrepreneurship

First looking at the context, the practice-based design principle does not mention adoption. This
was added since from the theory it was learned that downloading is not procurement and that here
some of the adoption factors are driving the acquiring of (F/L)OSS. So it’s warranted to call this
adoption of (F/L)OSS to reflect this. The question is how much the qualification “organizational”
and “environmental” factorswould add to the final design principle. It can be argued that “yourself”
includes the organization and “downloading” involves interaction with the environment. So these
qualifications are left out of the final principle.

Comparing the outcome, it is learned from the theory that it’s actually individual entrepreneurial-
ism. This can also be seen in the cases. Were there is one champion that started the (F/L)OSS
endeavor (DTO, DPO, Voerendaal and Grootegast). So this “individual” is added to the final princi-
ple.

To gain the the individual entrepreneurialism onemust state a precise definition of a strategic goal.
This can bemademore specific with the next theoretical intervention “issuing strategic intent”. This
is compatible because both involve stating a goal. However including strategic intent, appears to
have personal effort, employee commitment and triggering adoption as outcome. These outcomes
can therefore be added to the final outcome. Looking at the practice-based design principle, there
is actually a compatible intervention, namely pointing out national policy. National policy can be
considered a strategic goal because the employees are in service of the government that issued the
policy. So in the specific case of (F/L)OSS adoption by the government, the national policy can be
seen as an issue of strategic intent.

The second theoretical intervention in order to create individual entrepreneurialism is “organizing
a high perceived capability for solutions”. This is compatible with the mechanism of the second
intervention of the practice-based design principle. Experimenting with (F/L)OSS, will give the em-
ployees experience and they gain knowledge and self confidence in handling (F/L)OSS. This thus
creates a high perceived capability for ((F/L)OSS) solutions.

High perceived capability for ((F/L)OSS) solutions can also be gained by knowing about possible
(F/L)OSS solutions. Therefore it is necessary to be aware of the different (F/L)OSS programs. From
the practice-based design principle it is learned that this is done by educating employees in differ-
ent kinds of (F/L)OSS alternatives. From the theory it is learned how to execute this “educating”
more specifically. By “monitoring (F/L)OSS repositories, select new personal on the basis of knowl-
edge of (F/L)OSS, send key users to conferences and obtain subscriptions to trade magazines”.

The mechanisms of the interventions just follow from the coupling. They cannot be altered since
they explain why an intervention works. So they must align and or complement each other, other-
wise more explaining is necessary. From reading the mechanisms of the final design principle it can
be seen that the mechanisms complement each other.

Top management support

First the contexts of the design principles are compared to see if the contexts can be combined. The
practice-based design principle 4 has the context of acquiring (F/L)OSS in a government setting
which is a board context. This can be fitted with tbdp 2, because in acquiring (F/L)OSS decisions
must be made about IT ((F/L)OSS is IT). Before obtaining top management support managers need
to decide rationally otherwise the convincing won’t work. So first the perceptions need to change.
This is for instance done by pointing out the national policy on (F/L)OSS. Therefore the practical
context must be refined because changing perceptions is only necessary in complex IT decisions
with incomplete information. Then these decisions are made on the basis of arguments. One of
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Practice-based design principle 3

c In the context of downloadingand implement-
ing (F/L)OSS yourself,

o stimulating the entrepreneurial attitude to-
wards (F/L)OSS of employees, can be
done,

i by pointing out the national policy and the
(F/L)OSS philosophy (all cases),

m because this serves as a trigger to start
searching for opportunities to use
(F/L)OSS.

i by giving employees room for experimentation
(DPO, DoD, Grootegast, Voerendaal),

m because this will make it easier to determine
if a (F/L)OSS solution meets the re-
quirements.

i by educating employees in different kinds of
(F/L)OSS alternatives (DPO) ,

m because this will increase the chance that
opportunities are identified to use
(F/L)OSS.

Final design principle 2

c In the context of adoption of (F/L)OSS
by downloading and implementing
(F/L)OSS yourself,

o stimulating the individual entrepreneurial at-
titude towards (F/L)OSS of employ-
ees and obtaining personal effort,
employee commitment and triggering
adoption can be done,

i by stating a precise definition of a strategic
goal,

i by issuing strategic intent (a clear
in goal) but being flexible in
means to reach this goal,

i by pointing out the
national policy
and the (F/L)OSS
philosophy,

m because this serves
as a trigger to
start searching for
opportunities to use
(F/L)OSS.

m because current resources and
capabilities will not suffice
and thus the organization is
forced to be more inventive
and make the most of the
limit resources.

m because this will lead to an understanding of
the challenge and helps identifying an
opportunity.

i by organizing a high perceived capability for
solutions.

i by giving employees room for ex-
perimentation,

m because this will make it easier
to determine if a (F/L)OSS
solution meets the require-
ments.

i by educating employees in differ-
ent kinds of (F/L)OSS alter-
natives,

i by monitoring (F/L)OSS
repositories, select
new personal on the
basis of knowledge
of (F/L)OSS, send
key users to confer-
ences and obtain
subscriptions to
trademagazines,

m because all these
methods will bring
external current
(F/L)OSS program
knowledge into
the organization
and thus make
people aware of
the existence of
(F/L)OSS.

m because this will increase the
chance that opportunities
are identified to use
(F/L)OSS.

m because knowingwhat the team is capableof
doingwill also identify what the possi-
bilities for a solution are and what ca-
pabilities must be acquired in order to
implement the solution.

Theory-baseddesign principle 7

c In the context of organizational factors influ-
encing the adoption of (F/L)OSS,

o individual entrepreneurialism is created,

i by stating a precise definition of a (urgent?)
strategic goal (Stopford & Baden–
Fuller, 1994),

m because this will lead to an understandingof
the (present) challenge and (Stopford
& Baden-Fuller, 1994) helps identify-
ing opportunities for solutions (Hamel
& Prahalad, 2005).

i by organizing a high perceived capability for
solutions

m because knowingwhat the team is capableof
doing will also identify what the pos-
sibilities for a solution are and what
capabilities must be acquired in order
to implement the solution (Stopford&
Baden-Fuller, 1994).

Theory-basedDesign principle 5

c In the context of organizational factors influ-
encing the adoption of (F/L)OSS,

o obtaining personal effort, employee commit-
ment and triggering adoption, is done
by

i by issuing strategic intent (a clear in goal) but
being flexible in means to reach this
goal (Hamel & Prahalad, 2005),

m because current resources and capabilities
will not suffice and thus the organiza-
tion is forced to bemore inventive and
make the most of the limit resources
(Hamel & Prahalad, 2005).

Theory-baseddesign principle 8 (part)

c In the context of external environmental fac-
tors influencing (F/L)OSS adoption,

o creating more awareness about (F/L)OSS can
be done,

i by monitoring (F/L)OSS repositories, select
new personal on the basis of knowl-
edge of (F/L)OSS, send key users to
conferences and obtain subscriptions
to trademagazines (Nagy et al., 2010)
,

m because all these methods will bring exter-
nal current (F/L)OSS program knowl-
edge into the organization and thus
make people aware of the existence of
(F/L)OSS. (Nagy et al., 2010)

Table C.2: Entrepreneurship
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these arguments is found in tbdp 1 can be integrated in the intervention of pbdp 4. And finally an
answer to why top management support is needed is given by tbdp 6 and this would adjust the
context with radical high risk initiatives. Something that (F/L)OSS can be, depending for instance
on the amount of existing skill in the organization.

Then the interventions can be folded together. Topmanagement support is generated in practice by
convincing topmanagement with reasons (pbdp 4). A successful business case or proof of principle
will prove that the solution is technically viable. Costs are also a reason (intervention pbdp 4).
This intervention can be combined with tbdp 1. Offsetting the true cost of proprietary software
against (F/L)OSS provides arguments to create top management support. Because if by opting for
a proprietary alternative vendor lock-in is created, this will limit the choice when new investments
in software are made. The costs incurred moving away in the future from this proprietary software
should be added to the current costs of the proprietary product.

lock-in

In the description of the practice-based design principle the term vendor lock-in is used. The theo-
retical equivalent is technical compatibility. Actually lack of compatibility. So these to contexts can
be integrated. The outcomes are the same; reduce lock-in.

Then the first practice-based intervention, does not have a theoretical counter part so it is just
copied to the final design principle. Then the second practice-based intervention is the same as the
theory-based intervention. Looking at the mechanisms of both interventions, the practice-based
mechanism has additional explanations, how the (F/L)OSS characteristics make vendor lock-in im-
possible. So these mechanisms are added.

The rest of the interventions and mechanisms of both practice and theory are additional interven-
tions how to reduce lock-in.

Architecture

The context of the practice based and theory based principles, can be synthesized. . .

The interventions of the theory and the practice not completely the same. It appears that only
having an IT architecture is not enough. It is also necessary to let the policy be guarded by top
management and supporting processess in the organization.

In that case the outcomes can be combined. The theory adds the protection of previous (F/L)OSS
investments to the “strategic application of ICT”.

Finally the mechanisms are combined. They already were the same. The practice based principle
only adds the motivational aspect created by the guarding of the policy. Which is also logical be-
cause now employees will be forced to take (F/L)OSS into serious consideration. But this time not
on the basis of operational aspects, but on the basis of the strategic goals set forth by top manage-
ment.

Organizational support

The practice-based design principle contains four interventions to achieve the outcome “creating
organizational support”. The first intervention is about “explaining” and “showing what (F/L)OSS
programs exist”. This can be compared with the outcome of the first theory-based design principle.
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Practice-based design
principle 4

c In the context of
acquiring
(F/L)OSS in a
government
setting,

o obtaining top
management
support is
done,

i by convincing top
management
with reasons
(compliance
with national
policy,
proof, costs
calculations)
(all cases),

m because compliance
with national
policy and a
successful
business
case shows
confidence
that the
solution can
succeed. So a
risk avoiding
manager is
more inclined
to agree. And
lower costs
are usually
something
managers
aspire to
by default,
especially in
government
settings since
it is public
money that is
being spent.

Final design principle 3

c In the context of an radical, high-risk initiatives such as
acquiring of complex FLOS-software in a govern-
ment setting with incomplete information about
the decision,

o obtaining necessary resources such as time, space,
equipment, people and communicating, support-
ing and sharing, vision and goals is done,

i) by creating top management support,

i by changing the perceptions that managers
have of (F/L)OSS and providing them
with information about (F/L)OSS,

i by convincing top management with
reasons of compliance, proof of
principle and/or business case,

m because compliance with national
policy and a successful busi-
ness case shows confidence
that the solution can succeed.
So a risk avoiding manager is
more inclined to agree.

i by convincing top management with
reasons of costs calculations

i by calculating the switching
cost: what it would cost
to implement the propri-
etary software now and
changeback to (F/L)OSS
later,

m because these costsbelong
to the proprietary sys-
tems since they would
not be incurred when
adopting for (F/L)OSS
now.

m because lower costs are usually
something managers aspire to
by default, especially in govern-
ment settings since it is public
money that is being spent.

m because this will prevent informational cas-
cading and reduce reputation herding.
Knowledge is gained and thus the urge
to imitate the decisions of other man-
agers is reduced. Furthermore taking
away irrational fear of damage to the
managers reputation will cause them to
decide more rational.

m because these resources are vital to the success of such
an initiative and only top management can pro-
vide these resources because they have the legit-
imacy and power to distribute them.

Theory-baseddesign principle 9

c In the context of complex IT decisionswith in-
complete information,

o amanagerschoice basedon rationality and in
the best interest of the organization is
created,

i by changing the perceptions that managers
have of (F/L)OSS and providing them
with information about (F/L)OSS,

m because this will prevent informational cas-
cading and reduce reputation herd-
ing. Knowledge is gained and thus
the urge to imitate the decisions of
other managers is reduced. Further-
more taking away irrational fear of
damage to the managers reputation
will cause them to decide more ratio-
nal (Miralles et al., 2005; Morgan &
Finnegan, 2007).

Theory-baseddesign principle 1

c In the context of formulating arguments to
support adoption of (F/L)OSS,

o determining the cost for a (radical) (F/L)OSS
implementation can be done,

i by calculating the switching cost what it
would cost to implement the propri-
etary software now and change to
(F/L)OSS later,

m because these costs belong to the propri-
etary systems since they would not be
incurred when adopting for (F/L)OSS
now (Ghosh, 2010).

Theory-baseddesign principle 6

c In the context of radical, high-risk initiatives
and absence of slack resources,

o obtaining necessary resources such as time,
space, equipment, people and com-
municating, supporting and sharing,
vision and goals is done:

i by creating top management support,

m because these resources are vital to the suc-
cess of such an initiative and only
topmanagementcan providethese re-
source because they have the legit-
imacy and power to distribute them
(Glynn et al., 2005; Masrek et al.,
2009).

Table C.3: Top management Support
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Practice-based design principle 5

C In the context of vendor lock-in caused by
legacy technology,

o reducing lock-in is done,

i by convincing the existingvendors to useopen
standards (Voerendaal, Grootegast),

m because open standards make it possible to
interchange parts of a total IT solu-
tion.

i by replacing as much software that causes
lock-in with (F/L)OSS (DPO),

m because (F/L)OSS uses open standards and
thus makes it possible to interchange
parts. And byusing (F/L)OSSonedoes
not rely on a specific vendor but in-
stead can get support from many dif-
ferent companies.

i by preventing that current investments will
make future investments of (F/L)OSS
more difficult(Case Z),

m because lock-in will at least not be increased
by the new investments. This will also
prevent these current investments to
become sunken costs in the event that
(F/L)OSS is chosen in the future.

Final design principle 4

c In the context of technical compatibility is-
sues (vendor lock-in) with legacy tech-
nology,

o reducing the lock-in is done,

i by convincing the existingvendors touse open
standards,

m because open standardsmake it possible to
interchange parts of a total IT solu-
tion.

i by replacing the legacy systems by installing
(F/L)OSS (alternatives) as much as
possible,

m because the characteristicsof (F/L)OSSmake
vendor lock-in impossible. (F/L)OSS
uses open standards and thus makes
it possible to interchange parts. And
by using (F/L)OSS one does not rely
on a specific vendor but instead can
get support from many different com-
panies.

i by encapsulating the parts that cannot be re-
placed, by using middleware and vir-
tualisation techniques,

m because these will make it possible to limit
the amount of the legacy software and
thus increasing the opportunity to use
(F/L)OSS.

i by preventing that current investments will
make future investments of (F/L)OSS
more difficult,

m because lock-in will at least not be increased
by the new investments. This will also
prevent these current investments to
become sunken costs in the event that
(F/L)OSS is chosen in the future.

Theory-baseddesign principle 2

c In the context of technical compatibility is-
sues with legacy technology,

o to reduce lock-in,

i by replacing the legacy systems by installing
(F/L)OSS (alternatives) as much as
possible (Nagy et al., 2010),

m because the characteristicsof (F/L)OSSmake
vendor lock-in impossible.

i by encapsulating the parts that cannot be re-
placed, by using middleware and vir-
tualisation techniques,

m because these will make it possible to limit
the amount of the legacy software and
thus increasing the opportunity to use
(F/L)OSS(Nagy et al., 2010).

Table C.4: lock-in
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Practice-based design principle 6

c In the context of acquiring (F/L)OSS,

o implementing an architectural IT policy will
structure the strategic application of
ICT,

i by creating an architectural ICT policy
guarded by top management
and supporting processes in the
organization(DPO,Grootegast,caseZ),

m because this will put a price on non com-
pliance to the architecture and thus
will make sure employees have the
necessary motivation to create room
in projects or procurement’s and thus
choose technology that is strategi-
cally beneficial to the organization.

Final design principle 5

c In the context of acquiring (F/L)OSS,

o implementing an architectural IT policy will
structure the strategic application of
ICT and protecting (F/L)OSS invest-
ments can be done,

i by creating an IT architecture policy based on
(F/L)OSS and open standardsguarded
by top management and supporting
processes in the organization

m because defining the basic principles of
(F/L)OSS that are in line with the strat-
egy of the organization in a formalpol-
icy at a high level in the organization
will put a price on non compliance to
the architecture and thus will make
sure employees have the necessary
motivation to create room in projects
or procurement’s and thus choose
technology that is strategically benefi-
cial to the organization and will make
it difficult to argue for proprietary sys-
tems that are not in the best strategic
interest of the organization.

Theory-baseddesign principle 10

c In the context of acquiring (F/L)OSS

o protecting (F/L)OSS investments can be done
by,

i creating an IT architecture based on (F/L)OSS
and open standards(Feeny & Will-
cocks, 1998; Ghosh, 2010),

m because defining the basic principles of
(F/L)OSS that are in line with the strat-
egy of the organization in a formalpol-
icy at a high level in the organization
will make it difficult to argue for pro-
prietary systems that are not in the
best strategic interest of the organiza-
tion.

Table C.5: Architecture

Because it’s outcome “creatingmore awareness” is also the goal of the intervention of the practice-
based design principle. So the theory-based intervention gives a more detailed intervention how
to create awareness. That is why these are combined.

Then the second practice-based intervention, is a more detailed description of the first intervention
of the second theory-based design principle. Because increasing trialability is done in practice by
setting up pilots. So these two interventions can be combined.

The third intervention is about communicating which is explained in more detail by the second
intervention of the second theory-based design principle namely “showing employees the benefits
and communicating experiences and results”.

The final practice based intervention can be combined with the intervention found in the third
theory-baseddesign principle. Basically they say the same, only the theory-basedmechanism adds
more explanation about the usability gain in relation to training.

All these interventions will increase the organizational support and the theory-based design prin-
ciples supported the practiced-based principles by making more clear why the intervention would
work.

Change management

No matching theory-based design principles were found. So the final design principle is the same
as the practice-based design principle.
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Practice-based design principle 7

c In the context of downloadingand implement-
ing (F/L)OSS yourself,

o creating organizational support can be done,

i by reducing misunderstanding by explain-
ing what (F/L)OSS is and inform-
ing employees about the possibilities
(DoD,DPO)

m because showing what exists will make em-
ployees understand and familiar with
(F/L)OSS

i by making use of the (F/L)OSS characteristic
that easily a fully working pilot setup
can be installed one can let the end-
users of the organization in on the fi-
nal IT decision(DPO),

m because letting end-users in on the deci-
sion of the final solution will generate
the feeling that they took part in the
project which will create internal sup-
port for the final solution.

i by communicating continuously with your
end-users(Grootegast,DPO),

m because this can explain the situation and
goals and will thus reduce the fear for
the solution.

i by training end-users in the new technol-
ogy(Voerendaal,Grootegast),

m because this will show that the solution
worksand thus reduce the uncertainty
and doubt about the new technology.

Final design principle 6

c In the context of downloadingand implement-
ing (F/L)OSS yourself,

o creating organizational support can be done,

i by reducing misunderstanding by explaining
what (F/L)OSS is and informing em-
ployees about the possibilities

i monitoring (F/L)OSS repositories,
select new personal on
the basis of knowledge of
(F/L)OSS, send key users
to conferences and obtain
subscriptions to trade
magazines,

m because all these methods will
bring external current
(F/L)OSS program knowl-
edge into the organization
and thus make people
aware of the existence of
(F/L)OSS.

m because showing what exists will make em-
ployees understand and familiar with
(F/L)OSS

i by increasing trialability, letting end-user play
with the solution

i bymakinguse of the (F/L)OSS char-
acteristic that easily a fully
working pilot setup can be
installedone can let the end-
users of the organization in
on the final IT decision,

m because letting end-users decide
the final solution will gener-
ate the feeling that the took
part in the project which will
create internal support for
the final solution.

m because havingend-users experience the so-
lution will enable the possibility to
test if the solution fulfills the require-
ments and will give the end-user a
feeling that their wishes are being
heard.

i by communicating continuously with your
end-users,

i by increasing observability, show
employees that the solution
creates benefits for them by
communicating experiences
and results

m because the more visible the re-
sults of technology the more
likely the innovation will be
quickly adopted.

m because this can explain the situation and
goals and will thus reduce the fear for
the solution.

i by training end-users in the new technology,

i by training employees in the tech-
nology

m because training will increase the
usability of the (F/L)OSS
software and thus the use-
fulness.

m because this will show that the solution
works and thus reduce the uncertainty
and doubt about the new technology.

Theory-baseddesign principle 8

c In the context of external environmental fac-
tors influencing (F/L)OSS adoption,

o creatingmore awarenessabout (F/L)OSS pro-
grams can be done

i by monitoring (F/L)OSS repositories, select
new personal on the basis of knowl-
edge of (F/L)OSS, send key users
to conferences and obtain subscrip-
tions to trade magazines (Nagy et al.,
2010),

m because all these methods will bring exter-
nal current (F/L)OSS program knowl-
edge into the organization and thus
make people aware of the existence of
(F/L)OSS.

o reducing uncertainty about (F/L)OSS quality,

i byusing a (F/L)OSSmaturitymodel (Aberdour,
2007; Zhao & Elbaum, 2003),

m because this will provide an objective mea-
sure of the quality of a (F/L)OSS
project and thus help assess if the
(F/L)OSS program is fit for purpose.

Theory-baseddesign principle 4

c in the context of technology factors influenc-
ing adopting (F/L)OSS

o creating support from end-user can be
achieved

i by increasing trialability, letting end-user play
with the solution (Dedrick & West,
2004; Fichman& Kemerer, 1993),

m becausehaving end-users experience the so-
lution will enable the possibility to
test if the solution fulfills the require-
ments and will give the end-user a
feeling that their wishes are being
heard.

i by increasingobservability, show (training, pi-
lots) employees that the solution cre-
ates benefits for them by communicat-
ing experiences and results (Xia& Lee,
2000; Venkatesh, 1999),

m because the more visible the results of tech-
nology the more likely the innovation
will be quickly adopted.

Theory-baseddesign principle 3

c In the context of technology factors influenc-
ing the adoption of (F/L)OSS,

o create compatible knowledge and match the
level of skill required for the use of
(F/L)OSS,

i by training employees in the technology
(Zuliani, 2004; Y. Lee et al., n.d.),

m because training will increase the usability
of the (F/L)OSS software and thus the
usefulness.

Table C.6: Organizational support72
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Practice-based design principle 8

c In the context of acquiring (F/L)OSS

o creating an environment ready for (F/L)OSS
adoption is done:

i by adjusting work habits(DPO),

m because the new system might require dif-
ferent ways of performing tasks or of-
fers more efficient ways of perform-
ing these tasks, adjustment of work
habits might be necessary.

i by adjusting procedures to accommodate
(F/L)OSS procurement(DTO),

m because current procedures might not be
compatible with certain characteris-
tics of (F/L)OSS. Therefore adjusting
the procedures by taking into ac-
count these characteristics will help
(F/L)OSS procurement.

i by adjusting existing roles(case Z),

m because the tasks performed in the roles can
be the opposite of what tasks are re-
quired to introduce (F/L)OSS. Chang-
ing the tasks of a role with (F/L)OSS
procurement in mind will make sure
people are free within their roles to
procure (F/L)OSS.

Final design principle 7

c In the context of acquiring (F/L)OSS

o creating an environment ready for (F/L)OSS
adoption is done:

i by adjusting work habits

m because the new system might require dif-
ferent ways of performing tasks or of-
fers more efficient ways of perform-
ing these tasks, adjustment of work
habits might be necessary.

i by adjusting procedures to accommodate
(F/L)OSS procurement

m because current procedures might not be
compatible with certain characteris-
tics of (F/L)OSS. Therefore adjusting
the procedures by taking into ac-
count these characteristics will help
(F/L)OSS procurement.

i by adjusting existing roles

m because the tasks performed in the roles can
be the opposite of what tasks are re-
quired to introduce (F/L)OSS. Chang-
ing the tasks of a role with (F/L)OSS
procurement in mind will make sure
people are free within their roles to
procure (F/L)OSS.

Theory Design principle

c In the context of . . . ,

o . . . ,

i by . . .

m because . . .

Table C.7: Change management
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D Themes inducement

In this appendix an elaborate commentary is given on the theme inducement table. Per case evi-
dence is presented for the words (yes, no, unknown, limited) without a number and are thuswithout
a corresponding challenge-solutions set. Also per case the column “not classified” is explained.
The reason for some of the words is that there is a challenge with the used methodology is to cap-
ture actions with a positive effect.

DPO

Because the DPO case wasmandated from the under-secretary of economic affairs, it was not a case
where entrepreneurial attitude was seen. This of course also caused that there was no problem
with top management, because they were the ones starting the project. No challenges were found
because of this situation and thus it is difficult to capture in the table.

Challenge-solution set 7 deals with an argument that it’s very hard to explain to some managers
why (F/L)OSS should be used, if it costs more trouble to make it do the same as proprietary soft-
ware. This was first classified under “reason why”. But in the cross-case it could not be fitted with
the other themes. And because it was only found in this case, it was set a side.

DOD

The term limited means that, lock-in was present in the form of the knowledge that the system
administrators had, but because the solution was build next to the proprietary application and
could be integrated in the existing infrastructure it was decided to call this lock-in limited. The
architecture is limited because there is an architecture policy in place, but it’s is not mandatory.

Case Entre-
preneur-
ship

Top man-
agement
support

Lock-in Archi-
tecture

Organizational
support

Change
manage-
ment

Not
classi-
fied

DPO No Yes Yes (5,6) Yes (8) Yes (1,3,4) Yes (2) 7
DOD Yes (4) Yes (1) Limited Limited Yes (3,2) Yes (5) -
Case Z Yes (1,5) Yes (3,4) Yes (6) Yes (8) Unknown Yes (2) 7
DTO Yes Yes (4) Limited Limited Yes (5,3) Yes (1,2) 6
Grootegast Yes (5,8) Yes (7) Yes (6) Yes (9) Yes (1,3,4) Yes (2) -
Voerendaal Yes (1) Yes (4,3) Yes (2) No Yes (5) No 6

Table D.1: Inducing themes from cases.
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Case Z

If organization support is present in the case is unknown. This simply was not mentioned in the
interviews.

DTO

lock-in was limited because the (F/L)OSS software could integrate and was a drop-in replacement
for the used proprietary software. Furthermore an architectural policy about (F/L)OSS was in the
making. Challenge-solution set 6, was difficult to place in the themes because it was used in the
process comparison. It shows that the characteristics of (F/L)OSS change the way one can look at
requirements and how organizations could look at software.

Voerendaal

There was simply no architecture policy in place and employees did not have to change their tasks.
This was no challenge so it was hard to capture. To make the overview complete, the term no was
entered in the table. Challenge-solution set 6 was actually an argument used in the project planning
method. Furthermore it did not fit with any other themes. Thus it was set aside.
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E Overview of known (F/L)OSS cases

Overview of known (F/L)OSS cases in the Netherlands. The table is a combination of data gathered
during this research and a report from Klomparends (2006).

This is just what was known during the investigation. However a look at the NOiV website, tells that
there are around 50 municipalities, working on introducing (F/L)OSS. Not all are up and running
yet. So an educate guess backed up by Arjen Kamphuis is that there around 50 serious end-user
oriented (F/L)OSS implementations currently in the Netherlands. Based on this six cases investi-
gated here, present around 12% of the dutch government end-user oriented (F/L)OSS cases.
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Organization Type (F/L)OSS program Date
Den Haag infra FreeBSD, Apache, Tomcat, MySQL, Perl,

PHP, MMBase
22-01-04

Vlieland desktop OpenOffce.org 18-02-04
Haarlem desktop XML, OpenOffice.org 03-03-04
Haren infra PostgreSQL 16-03-04
Woerden infra Linux, Samba, Squid, Apache, PHP, MySQL,

OpenOffice.org
30-06-04

A71 infra + desk-
top

Linux, OpenOffice.org 31-08-04

IJsselstein infra PostNuke, Squid, ASSP, OpenOffice.org,
JBoss, OTRS, Linux, Apache, MySQL, Post-
greSQL, PHP,

01-09-04

Terneuzen infra + desk-
top

Linux, OpenBSD, Squid, Packet Filter, Ipt-
ables, Dansguardian, OpenSwan, Open-
VPN, Sendmail, Mailscanner, Spamassas-
sin, Apache, MySQL, PHP, Samba, OpenOf-
fice.org (pilot in 2005), Nagios, NTOP,
MRTG

27-01-05

Almere infra Java (J2EE), Linux, PostgreSQL and more. 10-05-05
Vaals desktop OpenOffice.org 01-01-03
Voerendaal desktop OpenOffice.org 01-06-07
Heerenveen desktop OpenOffice.org + diverse other systems 01-01-06
Amsterdam desktop Suse Linux Enterprise Desktop, OpenOf-

fice.org, Firefox, Zimbra, Gosa (LiMux)
21-12-09

Dutch tax
office

desktop
and server

Development tools, pdfCreator, Linux man-
aged platform

02-01-10

Department
of defense

desktop
and server

Firefox, FreeBSD, Linux 01-06-09

Department
of justice

infra Development tools 01-06-09

Table E.1: Know (F/L)OSS use in the Dutch government.
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F Alternative explanations

One of the alternative explanations is given by questioning the interest of proprietary vendors.
Some of these local vendors have a vested interest to deliver excellent functionality and provide
high levels of support to government organizations, because there livelihood is very much depen-
dant on the satisfaction of the government customer. This also means they will have incentives
to listen to wishes of the government in regard to transparency, efficiency and durability. Agree-
ments could be made for instance to have the source code of the proprietary vendor inspected by
external trusted parties to ensure transparency. This however would not ensure durability or effi-
ciency. An alternative hinder to the adoption is formed by the knowledge of the society. Since de
facto “standard” knowledge is largely based on proprietary software products, people from society
have relatively little compatible knowledge of (F/L)OSS. And these people could be employees in
the organization.
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G Interrater reliability

Interrater reliability was calculated by making use of Fleiss’ Kappa (Fleiss et al., 1971). This is “a
statisticalmeasure for assessing the reliability of agreement between a fixed number of raterswhen
assigning categorical ratings to a number of items or classifying items” (Wikipeadia, n.d.). And the
University of Pittsburg has created a webapplication (http://cat.ucsur.pitt.edu), that enables the
users to upload a dataset and have raters code the dataset. Then it allows the user to calculate
Fleiss’ Kappa.

Code rater a rater b rater c rater d Exact Match Partial Match Kappa
coped 14 48 14 23 4 19 0.50
issues 30 42 43 35 4 45 0.46
process 52 10 28 32 2 33 0.47
strain 16 18 16 8 1 13 0.49
Totals 112 118 101 98 11 110 0.48

Table G.1: Interrater reliability results

Landis and Koch (1977) gave the following table for interpreting kappa values.

kappa Interpretation
< 0 Poor agreement
0.0 - 0.20 Slight agreement
0.21 - 0.40 Fair agreement
0.41 - 0.60 Moderate agreement
0.61 - 0.80 Substantial agreement
0.81 - 1.00 Almost perfect agreement

Table G.2: Interpreting kappa values
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