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Executive Summary

This document describes the process by which we derived two frameworks for 1)
investigating the adoption of Open Source software in public administrations; and 2)
examining the cost of transition from proprietary to Open Source software. The first
framework, to investigate adoption, is derived from assimilation theory in relation to the
often-found gap between initial acquisition and eventual adoption of a technology — the so-
called assimilation gap. The second framework, to investigate cost of transition, is derived
from measurement theory applied to traditional software cost categories in the particular case
of a transition. This procedure, well known in software engineering, aims at revealing the
causes of costs in relation to a specific context and we think may be a powerful approach to
determine lock-in situations or to surface hidden or intangible costs. In our view, these
perspectives have a crucial role in creating a model of costs for a transition. These
frameworks form the basis for the later work in work package 6 (deliverable 6.1) where these
issues are investigated empirically.

1. An Assimilation Theory Perspective on OSS Adoption

A number of researchers have drawn on assimilation theory to investigate the adoption and
assimilation of technology (e.g. [Armstrong, 1999]; [Chatterjee et al., 2002]; [Fichman,
1997]; [Fichman, 1999]; [Gallivan, 2001]; [Sambamurthy, 1996]). Fichman and Kemerer
[Fichman, 1999] drew a distinction between the adoption events of acquisition and actual
deployment of a technology. There is often a long delay between these events, which they
termed the ‘assimilation gap’. We believe that the OSS phenomenon is especially prone to an
assimilation gap: the huge amount of mass media coverage on the topic ensures that there is
much interest in the phenomenon. Allied to this is the fact that acquisition of OSS products is
extremely straightforward, often as simple as a zero-cost download from a web site. Thus,
the potential for an organization to acquire OSS in the first place is greatly facilitated.
However, given that there is no tried and tested roadmap indicating a clear series of steps to
guarantee successful deployment of OSS, the gap between the acquisition and actual
deployment events is expected to be quite significant.

L.1. Deriving an Assimilation Framework for OSS Adoption

In their seminal study of the IT assimilation gap, [Fichman, 1999] identify two primary
characteristics that predispose towards a significant assimilation gap, namely increasing
returns to adoption and knowledge barriers that impede adoption.

Some technologies become much more valuable to a given adopter through the increasing
returns to adoption that arise from the incremental contribution of other adopters. The basic
argument is that for some technologies, the potential benefits are greatest when the entire
ecosystem of users, suppliers and mediating institutions are in place to fully leverage the
deployment of the technology, and until this is realised, there is more likely to be a gap
between acquisition and deployment. These increasing returns can arise through economies
of scale and positive network externality effects [Katz, 1986], both of which are readily
apparent in OSS. Economies of scale are an obvious factor in that the few reports of OSS
adoption tend to focus on the economic savings in reducing the per-seat license fees being
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paid for many proprietary applications. Network externality effects are at also the heart of
OSS as the phenomenon is fundamentally predicated upon drawing sufficient voluntary
interest from a worldwide network of talented hackers with complementary skills to produce
industry-quality software products. Furthermore, the commercial business model of open
source is frequently based on creating a lucrative service and support market by leveraging
the zero purchase cost to create a large base of potential customers.

IT assimilation may be hindered by knowledge barriers due to the learning required to obtain
the necessary deep knowledge and skills to successfully deploy complex technologies
([Attewell, 1992]; [Fichman, 1999]). These knowledge barriers cause deployment to be a
risky venture for an organization, but they may still undertake deployment so as to be in a
position to avail of benefits at the appropriate time. Given the fact that OSS is quite a new
phenomenon, there is no well-established and codified base of knowledge that can guarantee
successful deployment.

In a detailed study of the assimilation of web technologies, [Chatterjee et al., 2002] have
identified extent of experience as an important contextual factor that appears to exert a
potentially significant impact on effective technology assimilation. The basic argument being
that organizations that have prolonged experience of a technology are more likely to have
gained the knowledge and insight about how to effectively make use of the technology. This
certainly seems relevant in the case of OSS, as organizations cannot expect to have the type
of lengthy experience with OSS deployment that could guarantee success. Indeed, at present,
it has been argued in some quarters that the costs of finding appropriately trained personnel
for proprietary applications are lower than for OSS (cf. [Pfau, 2004]; [Wheeler, 2005]),
which could serve to discourage OSS deployment. However, this is not axiomatically the
case in the long-term. One could also argue that the increasing popularity of OSS among
university students should ensure a supply of OSS-literate personnel, even in the short-term.

[Chatterjee et al., 2002] also propose three main “metastructuring actions” which
significantly influence technology assimilation — top management championship, strategic
investment rationale, and extent of coordination.

The basic argument underpinning the top management championship factor is that
management can send a powerful signal to help legitimise technology adoption, provide the
necessary resources, or perhaps even mandate usage [Agarwal, 2000]. This phenomenon is
also identified in other assimilation research studies. For example, [Gallivan, 2001] proposes
the term “managerial intervention” to describe the phenomenon, while [Fichman, 2004], in a
comprehensive review of IT innovation, found “management support” to be one of the
factors typically present. While these terms are clearly related and overlapping, we prefer the
term top management championship since OSS deployment is often underpinned by strong
ideological support for the OSS phenomenon which renders the more committed and
impassioned term ‘championship’ more appropriate than the term ‘support’ which has a more
passive connotation.

Top management championship is undoubtedly critical for radical, high-risk initiatives such
as OSS deployment since it contravenes the traditional model where ongoing support is
legally guaranteed by a vendor. Indeed, top management championship is likely to become
even more important in the future as OSS adoption moves out of the domain of invisible
infrastructure systems to more visible, high-profile desktop systems and IS applications.
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Strategic investment rationale takes the form of certain value propositions that justify
resource commitments to adopt potentially beneficial technologies, and has also been verified
empirically [Sambamurthy, 1996]. This factor also ties in with the top management
championship factor in that management should articulate such a strategy and then support it
with appropriate resources.

Much has also been made of the fact that OSS can run very efficiently on older hardware
[Wheeler, 2005], perhaps reflecting the ingenuity and skill of the OSS hackers who have to
make do with modest hardware often. This could be a significant strategic argument in
favour of OSS for organizations that do not have leading-edge hardware platforms. Limited
availability of financial resources is obviously an important consideration for OSS. Certainly,
the negligible purchase price of OSS and the savings that can be achieved are obviously
important. Also, it is increasingly being stressed that transparency and value for public
money are important in public sectors such as health, and that as a consequence, OSS should
be the preferred strategy, since with closed source, one cannot be sure what Trojan Horses
may exist which may eventually compromise security or citizen privacy.

It has been established that effective technology assimilation is facilitated by the extent of
coordination of business and IT knowledge across the different functional units of the
organization [Chatterjee et al., 2002]. A range of formal and informal coordination
mechanisms may be used, and generally their use promotes values of collaboration and
sharing of risk. Since coordination helps ensure the successful integration of knowledge
necessary to attain success in technology assimilation, this factor may also help in mitigating
knowledge barriers as discussed earlier.

Given that OSS adoption represents a significant risk and a fundamental change in how
software is acquired and maintained, coordination of IT staff and users is extremely
important. For example, there is usually no vendor to market an OSS product and verify that
the product meets required functionality. Nor is there the automatic provision of the
guaranteed maintenance contract that comes with the acquisition of proprietary software.
Thus, coordination between the various organizational stakeholders is of primary importance.

A positive correlation has been found between the sophistication of IT infrastructure and
effective assimilation of a technology [Armstrong, 1999]; [Chau, 1997]. A sophisticated IT
infrastructure helps firms develop higher levels of IT-related knowledge, which in turn
fosters more innovation in relation to IT assimilation. In certain industry sectors which are
highly regulated and where interoperability may be paramount, policies may exist in relation
to IT infrastructure, or there may be purchasing agreements with IT vendors. Also, certain
standard architectures may exist which software packages in that industry must comply with.
In the health sector, the HL7 standard for inter-systems/organisation messaging, and the
DICOM standard for image management are well known examples.

[Chatterjee et al., 2002] also identified organizational age as a significant contextual factor
influencing IT assimilation. The basic argument is that older organizations are more likely to
favour status quo [Hannan, 1984], and as a consequence would be less likely to embark on
the adoption of innovative technology such as OSS. However, some of the high-profile OSS
deployments have taken place in quite well established, ‘older’ companies, such as IBM and
Merrill Lynch, for example. Therefore, this factor may not behave as expected in the case of
OSS.
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Organizational size has also been identified as a factor that can impact technology
assimilation [Fichman, 1997]. This factor is probably related to the increasing returns to
adoption one, as one of the most frequently-cited potential benefits of OSS adoption is the
extent to which it can save on individual license-fees, and savings are obviously greater in
larger organizations. Also, large organizations are more likely to have access to a pool of
specialist IT staff who can assist in solving technical issues that arise in OSS adoption.

The issue of industry type has been proposed in a number if studies [Chatterjee et al., 2002];
[Fichman, 1997]. Certain industry types may be more capable of availing of the benefits of
an innovative technology, perhaps due to the technology having greater potential relevance to
more activities in its value chain. Also, some types of organizations are more willing to
embark on innovative and inherently risky initiatives than others. In such sectors, one might
expect OSS adoption to be more common perhaps. Also, given the publication of high-
profile exemplars of OSS adoption, one might expect a ‘me-too’ effect whereby other
organizations could become envious of the high media profile of adopters, and might seek to
emulate this. It may even reflect a defensive strategy to avoid losing competitive advantage
to other organizations in the same sector if the particular technology emerges as a source of
such advantage. Conversely, in more risk-averse industry sectors, one might expect to see
more reluctance to engage with risky initiatives such as that represented by a new
phenomenon like OSS as it does not offer the traditional legal comforts of vendor-guaranteed
hotline telephone support and written maintenance contracts.

1.2. Summary — A Framework for OSS Assimilation

As can be seen from the above discussion, the factors identified are interdependent and there
is some overlap. The following set of basic constructs form the framework that we intend to
use to investigate the assimilation of OSS (Table 1).

Organization age & | Older organizations are expected to be risk averse and less likely to

size undertake radical IT implementation initiatives such as OSS. Also,
larger organizations may be better able to leverage the advantages
of new technology, and have access to appropriately skilled
personnel.

Industry type Certain industry types may be more capable of leveraging the

benefits of technology as it may suit their particular value chain
configuration.

Strategic investment
rationale

Strategic value propositions may justify resource commitments to
adopt potentially beneficial technologies.

Increasing returns to
adoption

Economies of scale and network externality effects may arise
through the increasing contribution of additional adopters

Knowledge barriers
- extent of

Assimilation of new technology can be impeded by lack of relevant
knowledge or experience.

experience

Top management New technology assimilation may require radical and high-risk
championship initiatives that require proactive top management championship.
Extent of Coordination of knowledge across functional units of the
coordination organization can promote risk sharing & educate as to benefits of
11/07/06 page 9/39



Work Package 3, Deliverable 3.1 - Framework for evaluating returns/losses of the transition
to ODS/OS

new technology.

Sophistication of IT | Organizations with sophisticated IT infrastructure are more likely to
infrastructure have higher levels of knowledge about new IT possibilities, and
thus embark on innovative IT assimilation.

Table 1: A Framework of Basic Constructs to Investigate OSS Assimilation

Given that technology acquisition and deployment represent different assimilation events,
degree of assimilation can be viewed as a staged process from awareness/interest through to
general deployment [Fichman, 1997]; [Fichman, 1999]. We propose the model in Table 2 to
assess the degree of OSS assimilation.

Level Criteria

Awareness/Interest Key decision makers in organization aware of OSS and actively
committed to learning more about OSS

Evaluation/Trial Organization has acquired specific OSS products and has initiated
evaluation or trial

Limited Deployment | Organization has established a program of regular but limited use
of the OSS product

General Deployment | Organization is using OSS product for at least one large and
mission critical system

Table 2: Degree of OSS Assimilation (adapted from [Fichman, 1997])

2. The cost of a transition toward Open Source software

Since the mid-sixties - only ten years after the term software was coined - the expenditure for
software has become a critical issue. At that time, the discussion was about the balance
between hardware and software expenditures. Computing activities were dominated by the
mainframes and almost all software activities took place within data processing. Thus,
estimating the total software investments required little effort. In 1973 a clear picture of the
US EDP expenditures was drawn ([McLaughlin, 1973]) and a first attempt to divide costs for
IT has been performed. In particular, costs of software counted for the 1.5% against the 40%
of costs of hardware and the 10.9% of the salaries.

The costs considered mainly refer to cost of purchasing and IT salaries. Today, we know that
those costs represent only a part of the overall economic expenditure.

With the deployment of minicomputers and personal computers, journals such as Datamation
began to report the complexity of the software economics: modelling software costs became
a matter of scientific investigation.

The first task in modelling costs consists in defining factors of costs together with their
causes.

A simple cost categorization differentiates between tangible and intangible (hidden) costs.
Intangible costs are costs difficult to trace and measure. They often refer to investments on
human resources and their impact in the overall organization’s productivity. Training costs,
or temporary productivity loss due to lack of skills / knowledge on new technologies are
examples of intangible costs. Ignoring intangible costs effects the overall economy and
returns on the investments of an organization, ([Brynjolfsson and Hitt, 2000], [Brynjolfssson
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and Yang, 1999]). Recent models estimate that intangible costs represent 75% of the IT
investments ([Brynjolfsson and Hitt, 2003] when effects of innovation and productivity are
monitored over more than five years, that is with the “ownership” of the software solution.
The Total Cost of Ownership (TCO) model takes into account factors of cost emerging in a
time windows of at least five months after the purchase of a new technology ([Gartner,
2004]). Unlike the traditional Return on Investments (ROI) model, TCO captures better the
intangible (hidden) costs ([Brynjolfsson and Hitt, 2003]) and the propagation in the long run
of the effects of a transition to a new IT solution. Statistical results ([Brynjolfsson and Hitt,
2003]) found that a new IT product is embedded in a "cluster" of related innovations that
involve the whole organization. This cluster includes:

+ Automation of numerous routine tasks

« Highly skilled labor

«  More decentralized decision making

+ Improved information flow vertically and laterally

«  Strong performance-based incentives

+ Increased emphasis on training and recruitment
Thus, migration to a new IT solution does not take place in isolation but often motivates
further investment in IT to maintain and support existing architectures. This is a waterfall
phenomenon that creates dependency and network effects on the software solution, which
has been termed the “Microsoft economics” ([Campbell, 2002]). Such effects can mostly be
visible in the long term. In the same terms, the theory of the increasing returns ([Arthur,
1989], [Church et al., 1992]) explains that a particular product comes to dominate the market
not really because of its technology superiority but because of these network effects together
and the lock-in situations. An organization is locked in a specific configuration of its
infrastructure by a series of events and situations. In the case of the IT solution it may be
locked by a net of infrastructural, liability and contractual agreements that bind it to a
specific supplier, brand, or vendor even for future investments. An organization experiences
software switching costs when it is locked in a specific software solution and decides to
break it. Switching costs are related to the loss of benefits that may propagate for a long time
after a transition. High switching costs may also prevent any transition. In the next section
we briefly review the major issues on lock-in and network effects.

2.1. Lock-ins, switching costs, and network effects

Lock-in situations happen when a customer heavily depends on a vendor of products or
services and cannot easily move to the products or services of another vendor because the
costs are too high (a.k.a. switching costs) [Shapiro, 1999].

Switching costs can be classified differently according to the perspective of the analysis. The
first distinction, between endogenous and exogenous switching costs, emphasizes the nature
of the costs. Endogenous switching costs are created by the vendor; e.g. loyalty incentives or
contract termination fees. Exogenous switching costs are not created by the vendor but they
exist; e.g. cost of gathering information about alternative products or vendors.

The second distinction relies on the visibility and measurability of the costs. Switching costs
can be explicit when they are clearly identifiable and measurable, for example contractual
penalties. They are implicit when they are difficult to measure; e.g. customer uncertainty. An
alternative criterion to classify switching costs, according to Shapiro and Varian, is by
considering the lock-in situation that has generated them.
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Technology standards represent another relevant economic factor to consider for a migration
to Open Source software. Several applications of IT are subject to network effects: the
benefits of a single user are significantly enhanced if there are many other users of the same
technology [Katz, 1994] [Shapiro, 1999]. The value to a user of a word processor, for
example, is limited unless the system can be used to exchange documents with many others,
and increases enormously with the number of other users.

In his article, Rishab Gosh ([Gosh, 2005a]) defines three broad classes of technological
standards:

«  Proprietary standards. they are exclusively owned by an individual or organization,
the use of which generally requires a license and/or fee. They can often become a de
facto standard, where natural monopoly arises from market conditions that are
initially competitive among different technologies [Shapiro, 1999].

«  Semi-open Standards: a natural monopoly in a technology arises (de facto) or is
defined and agreed upon (de jure), but some competition in the market for products
and services based on the technology is provided for, although potentially dominated
by rights holders of the technology.

«  Open standards: they are publicly available and implementable standards. As anyone
can obtain and implement the standard; this should increase the compatibility
between various hardware and software components.

In D2.4/D2.5 there was no reported evidence of constraints that may have led to impasse sit-
uations like lock-in. It must be said, though, that the questionnaire of D2.4/D2.5 was not ex-
plicitly created for this intent. Further interviews made for this deliverable and deliverable
D6.1 have led to a different result: in particular in the case of the PA classified as VPA-T4
(classification of Table 3)..

2.2. Categories of cost

To define a the cost of a migration one needs to identify the appropriate categories of cost for
a given context and software solution and then measure their evolution in the long term. As
this is complex to implement, the simpler model Return on Investments (ROI) is generally
more used as it does not require a long monitoring phase. In addition, forecasting costs for
emergent new technologies are hard to define and almost impossible if these costs refer to the
ownership of the product. This is the specific case of the Open Source market.

The expectation of the absence of up-front license fees and the availability of community-
based support can lead to lower costs. Although license fees are usually only a fraction of the
total cost, they look like a more significant cost factor in economies where labour and
support costs are much lower. A case study on open-source software deployment in Brazil
highlights this point ([De Azevedo Filho, 2003 ]). Although Open Source software has some
obvious acquisition cost advantages, enterprises must look at its longer-term total cost of
ownership, which will vary depending on context and circumstances. Licensing costs are a
fraction of the total cost of ownership of most software products. Additional outlays for
maintenance and support may negate any licensing cost savings. Alan MacCormack
reviewed 84 studies on TCO of a transition to Open Source software ([MacCormack, 2003]).
The major problem in these studies, he says, is the scarcity and incompleteness of the data
underlying the complexity of the cost issue. MacCormack reports that the staffing costs —
training, maintenance, support, administration to run the IT infrastructure — adds up to more
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then the 50% of the costs. For example, attitude of the employees toward a new IT solution
may cause loss of productivity that extends and propagates without much control. A data-
entry or structured-task worker who uses a few applications may be the best candidate to
move to a new IT solution. Using fewer applications means fewer applications to rewrite or
replace, so migration costs may be low. A knowledge worker who uses a variety of
applications will be more problematic to move because the migration costs may be extremely
high [Di Maio, 2005].
Of course, how the company uses its software has a great impact on these figures as reported
in two well known studies ([Linux ROI]) and ([Bozman, 2002]). Similar results of those in
[MacCormack, 2003] were already anticipated in ([Bozman, 2002]).
In 2003 a first report ([WIBe21]) of KBSt — the national center for the IT in Germany — has
defined a broad list of categories and subcategories of costs for any migration, software or
hardware. The best known categorizations are included in the list. In the following example,
we discuss three of them.
Examples of categorization. Linuxvalue.com ([Linux ROI]) proposes the following cost
categories for a server side Linux migration:

- Downtime

«  Software
- Hardware
« Storage

«  Services

« Facilities Personnel.

This model takes into account downtime costs that lead to unproductive labour and loss of e-
business transactions and stalls of revenue generating activities specific to a server side
transition such as e-commerce business applications.

CyberSource, instead, proposes a TCO model that considers a migration to Open Source
software from scratch. To this end, it also considers costs, such as the acquisition of hardware
and primary services like broadband internet connections. The following categories define
the TCO model:

« Hardware, Platforms
- New workstation hardware
«  New server hardware (internet connectivity and security, email, e-commerce,
print, and database servers)
- New network infrastructure (specific hardware, cabling, and installation costs)
- Platform software (i.e. the operating system), this considers the cost of
acquisition, installation, and support
«  Software Assurances (e.g. Microsoft provides support and upgrade facilities
for its operating systems)
-«  Applications, Salaries
« Office Productivity Applications (software for performing most of daily
computer-related tasks on office productivity applications). This category
includes word-processors, spreadsheets, e-mail clients, web browsers and
related applications. Such applications needs to interoperate with de facto
industry standards such as MS Office file formats, and W3C document
standards such as HTML and XML
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Line of Business software. Almost all organizations require custom built or in-
house-developed applications for purposes such as accounting, billing,
customer management, and payroll

Specific technical applications. Many organizations have groups of people
who require specific technical applications (e.g. Adobe PDF files generators).
Staff salaries (salaries of people who provides IT services)

Installation and Configuration Costs (costs covered by the organization’s IT
staff)

« Services Charges

Internet Connectivity (cost of the subscription to an internet connection)
Consultancy fees (due to a sporadic need to invoke industry-sector specific
experts to fulfill requirements which fall outside the knowledge boundaries of
internal IT staff)

Training (training of the organization’s staff over the lifetime of the TCO
model)

Another different perspective is represented by the model of cost defined in the project

eGEP.

In PAs, costs are justified against the improvement of the quality of the services they
provide. At a European level, the quality of the services is part of an ongoing discussion on
eGovernment in terms of their level of availability. In this direction, the eGovernment
Economics Project (eGEP), a European project of the European Commission’s Modinis
programme, is conducting an in-depth analysis at three degrees of investigation:
+ definition of a methodology to monitor the costs of setting up, providing and
maintaining eGovernment services;
+ a qualitative assessment of the sources of funding for eGovernment in EU countries
with recommendations on eGovernment financing strategies;
+ a quantitative assessment of public administration ICT and eGovernment expenditure
in the 25 EU Member States;
« Specifically, the authors identify a set of interrelated costs to be considered in
eGovernment services.
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Figure 1: The model of costs in eGoverment. Source: eGEP Expenditure Study Draft Final Version 2005

In order to capture all the possible aspects contained in this categorization, the authors sug-
gest that PAs use the Activity Based Costing methodology (ABC). ABC is a process-driven
full costing system that presupposes a thorough analysis and mapping of the work processes
and activities needed for the provision of the service for which the assessment of cost is
sought.

2.3. The creation of the framework

In this section we explain the framework we have used to assess the costs of a transition to
OSS in the PA partners. Specifically, with the framework we define a model of categories of
cost. The model is, in fact, an appropriate mapping of causes of cost into existing categories.
To define the mappings, the framework has focused specifically on the following:

Existing literature and studies

An extensive analysis of major recent studies on Total Cost of Ownership (TCO) has been
performed to refine the framework to the current state.

Different migration paths

By the analysis of the deliverable D2.4/D2.5 on software requirements in PAs, we have
identified different migration scenarios:
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A total migration (desktop or server side): a migration from proprietary software to
corresponding open software (example in D6.1, case of Torokbalint and Provincia di
Pisa)

A partial migration from proprietary software: part of the proprietary software is
migrated to Open Source software (example in D6.1, case of Suedtirol Gemeinden
Verein)

A partial migration from mixed software: the original system is a mixed architecture
of open and proprietary software and part of the proprietary software is migrated to
Open Source software (example in D6.1, case of Beaumont Hospital)

Migration from scratch: no previous software solution exists and the automation of
the business process is performed with Open Source software. (example in D6.1, case
of Fundecyt in Estremadura).

Types of Public Administration

A high level classification of the PA partners in terms of size and available IT budgets (the
Virtual PA matrix) is given in deliverable D4.3. This classification is derived by two major
concepts the growth-share matrix ([Stern et al., 1998]) and the COSPA Virtual PA (D4.3). It
uses four categories: VPA-T1, VPA-T2, VPA-T3, VPA-T4. Various different criteria can
naturally be used to classify PAs (e.g. their structure) and different figures can be shown. The
following table provides a classification of the PAs partners in the four categories:

High

resources growth

VPA-T1 VPA-T2

PAs that enjoy the availability | As which are relatively small, but
of economic resources and are | enjoying high growth in econom-
fairly large in size when com- | ic resources. Problem children are
pared to most other PAs in the | optimal innovation users; and are
project's population. VPA-T1 | willing to take risks in their ambi-
PAs are optimal innovation gen- | tion to become stars.

erators, in terms of both process
innovation and technology inno-

economic

Low

Resources growth

vation.

SGV There are no representative in
the COSPA Consortium

VPA-T3 VPA-T4

PAs which are relatively large, | PAs which are relatively small
but experiencing low growth in | and with low growth in economic
economic resources. They are | resources. Lack of available re-
expected to deliver services to | sources means that they find it
citizens,  without requiring | difficult to innovate in their pro-
continuous access to external | cesses and technology.

economic

Table 3:

resources.
BH PP, TO, HK, SWRA
High relative size Low relative size

Categorization of PAs in the COSPA consortium
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Each of the PAs evaluated has been classified accordingly. An interested PA may follow
steps and findings of the case study of the PA (in D6.1) in its specific category that
corresponds to its financial and size configuration.

Emphasis on intangible costs

Categories and subcategories of costs have been selected from existing literature also on the
base of their ability to capture the hidden nature of the cost. Intangible (hidden) costs are
crucial in an analysis of Open Source solutions: no costs for licenses may lead to the wrong
conclusion of zero costs of ownership and other type of costs may impact the ownership of
the software product on the long term. COSPA PA partners have different strategies to
introduce innovation, which have different influence on their intangible costs (section 2.2).

Comparison of software configurations: cost of a migration and cost of ownership

The framework we propose differentiates between the volatile nature of the costs of
migration and the permanent nature of the cost of ownership. This difference is realized with
a different interpretation of the cost measures in terms of the different nature of their causes
(Appendix 1). Applying the framework accordingly, we can collect two sets of findings that,
of course, may overlap, but that we keep as much separate as possible for the following
reasons.

Findings on migration costs help deciding on high investment of resources in a short time
frame, whereas findings on ownership costs give information on losses or savings in the long
term. Thus, a fair comparison of total costs of ownership must include speculations on
inflation and market changes in a period of at least five years (section 2.2). As it is hard to
retrieve enough information of this type - especially for the new emergent OSS — often, one
makes the use of predictions over shorter time intervals. Of course, accuracy of these
predictions might be biased by time events. At this point, other information about the context
might help to control the bias and explain the findings - for example specific strategies for IT
innovation. Another issue about the fairness of a comparison concerns the nature of “initial
costs” — such as licenses costs. We generally include them in the costs of ownership although
they might be part of the migration costs, too. Generally speaking, this is because we do not
believe that they have such a volatile nature because, for example, they might be amortized
over a long period. However, initial costs are peculiar even as ownership costs. Comparing
solutions in terms of initial costs is too much dependent on time and therefore findings might
be not really relevant and significant. Thus, we collect them together with ownership costs,
but we do not emphasize findings based only on them.

Data on migration costs are more and easier to analyze, instead. They are used to assess the
feasibility of a migration with respect to the current status of the resources — human,
financial, and technical — and with the smallest perturbation of the working conditions. Based
on these factors, decisions upon a migration may suffer of a strong internal opposition to any
innovation, though. But in same cases innovation may be a need: an innovation change might
simply be a necessary upgrading of the existing software. Limited resources might turn OSS
into a conceivable alternative to the upgrading. In this case, one compares costs of migration
and costs of upgrading for the migration cost analysis. This has been the case of the Province
of Bolzano-Bozen where the migration has been decided on the feasibility study supplied by
SGV and the need to upgrade from Microsoft Office 2000 to Microsoft Office 2003.

Creation of questionnaires to support the cost collection
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To define the framework, we had two major objectives: retrieving the causes and determining
the nature of the costs - either tangible or volatile. To achieve them we have proceeded as
follow.

First, we have identified possible causes of costs in the literature and in the findings of
deliverable D2.4/2.5. Then we have mapped them into the five major categories of costs
known. This mapping defines subcategories of costs. Knowing the causes and their mapping
into the categories we have created a model of a questionnaire using several source of
measures of costs, in particular the big list of WIBE21 (Appendix 2). With the first round of
interviews of COSPA PAs we have refined the model into the final tables (Appendix 1,
Deliverable D6.1). This, for example, has implied to drop of the macro category of cost
“contracts” in the migration questionnaire as they better refer to initial costs that we consider
separately.

Both the first round and the second round of data collection have been performed on site to
get valid data.

2.4. The mapping between causes and categories

Cost categories — both for migration or pure ownership costs - depend on contexts, types of
migration and organization. As we already said [WIBE21] supplies a broad list of possible
factors of costs. Thus, the major issue is to select a good set of factors to create the
categorization corresponding to the COSPA purpose and context.

To define our selection we have used the Goal Question Metric paradigm ([Basili et al.,
1994]). This process defines measures and questions on the base of a given context of analy-
sis (the details on the procedure are omitted). In practice, we have first selected five cate-
gories of costs that correspond to major causes of cost for our COSPA PAs and that poten-
tially better capture intangibility, that is: 1) contracts, 2) software, 3) support, 4)
learning/training, and 5) staffing; then we have refined causes of costs in each category creat-
ing subcategories of costs.

Causes Costs categories
ARG Contracts
>Unproductive

labg ur T e Loyalty benefits loss
L]
>Internal training N
thod: different Softw.
LS (_) ,S. categories ,0, " BIRE
- Acquisition * Acquisition
>. e o e
Support

e External fees

Staffing

* Bonuses
L]

I
Learning/Training
¢ Self learning

Figure 2: The mapping causes/categories
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The procedure results in the following list of categories and subcategories (see Appendix 1
for further details)

1. Learning/training. Costs related to training the personnel on a new software product. It
is also necessary to quantify the loss of productivity due to the transition to the new prod-
uct. Some authors claim that companies will be more likely to initiate and sustain a soft-
ware transition when they have a greater scale of activities over which learning costs can
be spread [Fichman, 1997]. We can divide these costs in four subcategories identified by
their cause:

User acceptance; perceived usefulness and ease of use [Ida] [DBT, 2002],
influence the acceptance of new applications, thus having an impact on user
training duration. Software usability refers to how far the product is convenient
and practical for users [Rfg] [DBT, 2002]

Unproductive user labour; lack of labour productivity due to excessive time
spent in training [Bozman, 2002] [Gillen, 2002] [Shapiro, 1999] [Gartner,
2004].

Internal training methods; casual learning/self-support; expenses for end-users
supporting themselves instead of using support/training programs [Gartner,
2004] [Bozman, 2002] [Gillen, 2002]; peer support; expenses for end-users with
knowledge of the applications who act as training assistants to other end-users
needing help [Gartner] [Bozman, 2002] [Gillen, 2002].

Formal training methods; expenses for course time spent by end-users in
learning applications and computer systems [Gartner] [Bozman, 2002] [Gillen,
2002].

2. Software. Costs related to software licenses or subscriptions and maintenance during
the product life-cycle. We can divide these costs in six subcategories:

Acquisitions and licenses fees; they represent the cost of software licenses
during the product life including license purchase, add-ons, and software
installation costs [Bozman, 2002] [Gillen, 2002].

Maintenance; costs of routine tasks performed on a scheduled or fixed interval
basis to maintain the availability and performance of applications [Gartner].
Operational interoperability; cost of maintaining the same ability of systems,
units, or forces to provide services to, or access services from, other systems,
units or forces [Kasunic, 2001].

Technical compliance; cost of maintaining the same condition found among
communications-electronics systems or items of communication, including
physical interconnection, to correct application interpretation of data from other
applications [Kasunic, 2001].

Non-standard PC configuration; configuration of new software in terms of its
context.

Security; license costs for applications to prevent security violations [Gartner].

3.Contracts. Costs related to contracts between the customer and the vendor. We can
break down these costs in two subcategories:

11/07/06

Loyalty program; lost benefits from incumbent supplier, plus possible need to
rebuild cumulative use [Shapiro, 1999].
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- Contractual agreements; costs due to contractual commitments to buy from a
specific supplier, including compensatory or liquidated damages [Shapiro,
1999].

4. Staffing. Costs related to IT personnel. We can divide these costs in two subcategories:

«  IT-staff payroll, including overheads and possible bonuses. This also includes
costs for temporary IT staff needed for the specific transition [Rfg] [Bozman,
2001] [Gillen, 2002] [WiBe21].

« IT-staff Attitude/Culture, perceived usefulness and ease of use [Ida] influence
IT-staff acceptance of new IT solutions, hence impacting adoption time.

5. Support. Costs related to the maintenance and upgrade of a software products. We can
divide these costs into three subcategories:

- External consultancy; Fees for external support and services [Bozman, 2002]
[Gillen, 2002] [CyberSource, 2004], including services for seeking qualifying
applications and quality evaluation [Shapiro, 1999].

- Support search; management cost of finding suitable external service providers,
including extra outlays during the transition period [Shapiro, 1999].

+  Security; labour costs for pro actively preventing security violations [Gartner].

2.5. How to interpret the findings

COSPA cost analysis aims at responding to two major questions: “Do we have the resources
to introduce OSS software?” and “Can we then afford the ownership of OSS solutions?”

This to help decision makers. They, first, need to understand whether a migration is feasible
in the short term, then they need to evaluate savings or losses after the migration when then
new software setting is stable (Figure 3).

Figure 3 presents the objectives of these analysis and the corresponding collections of data as
defined by the framework.

Define the Monitor Compute
threshold for volatile costs losses or
cost of savings
ownership
Migration j |
L 5 — time
Collect Collect Collect
cost of cost of cost of
migration ownership

. ownershi
Actions P

Figure 3: Objectives and collections of the data
In Phase 1, one defines the threshold value of the costs of the first software setting; in phase
2, one monitors the volatile costs of the migration; during Phase 3, one collects the cost of
ownership of OSS and compares it with the previous threshold.
At the end of the collection, data is summarized in the following two tables:
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Category Intangible? Effort Cost | Subtotal
(man/months) | (€K) | (€K)
Software
Sub category 1 Y
Support
Sub category 1 Y
Y
Training/Learning
Sub category 1
Y
Staffing
Sub category 1 \ Y \ \ \

Table 4: Table collecting the volatile costs of the migration

Open Source Software Comparable Closed
Solution Source Software
Organization Solution
Initial Annual cost Initial Annual cost
Cost over 5 years Cost over 5 years
Organization
Name

Table 5: Cost template to report savings or losses

Table 4 is used to collect the costs of the migration by category and identify the hidden
nature of some of them. For the total initial costs and ownership costs we have used a slightly

different table, Table 5.

Summing up costs of Table 4 over categories at various time instants, we obtain a continuous
cost model over time. Figure 4 shows an ideal representation of it for a successful migration.
The red dashed line in Figure 4 represents a threshold value of costs of ownership of the
previous software configuration. This is computed at Phase 1 (Figure 3) in various ways,
such as annual costs of ownership of the last year, average annual costs of ownership over
five years, or average annual costs of ownership without initial costs, etc. . Afterwards, the
curve in Figure 4 depicts the initial migration costs and the subsequent cost of ownership of
the new software configuration — also corresponding to Phase 2 and Phase 3, Figure 3.
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Old solution
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Maintenance

Time
Figure 4: Ideal representation of the costs (migration and ownership) in a
successful transition

The continuous representation of Figure 4 exhibits the temporary excess of costs due to a
transition and, in the long run, the losses or savings with the new software settings. We
expect that a successful migration in terms of costs is represented by a graph as in Figure 4.
Specifically, this might be the case if costs for loss of personal productivity and training due
to the new solutions are kept under control and reduced to the minimum with time.
Unexpected changes due to factors other than those of migration may lead to a different
representation of the total costs. An accurate analysis should keep them separated.

Of course, we may have different curves depending on the type of migration scenario (see
section 2), but the indicator of a successful migration is the overall behavior: one allows the
costs to temporarily exceed the original costs, whereas the other expects cost to reduce to the
original level or even lower in the long run.

Being able to represent the costs with a curve requires a large number of check points and
data. This is feasible with the help of automated tools for data collection — in COSPA we
have used PROM. Anyway also a simpler representation may give enough insights to
managers. A chart displaying only the totals per major category subdivided into tangible and
intangible costs, may soon reveal the impact of hidden costs:

Migration costs

350
300
250

200 m intangible

150 o tangible

100

: =
S

software support training staffing

Cost (€K)

Figure 5: Tangible and intangible representation of the costs
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2.6. Relevant existing studies

An article by Winslow in LinuxWorld [Winslow, 2004] examines the budgetary impact of
migrating corporate desktops to Open Source solutions. Winslow suggests the ROI as first
fast instrument to detect benefits of a transition in SMEs.

Winslow points out that these instruments may be very complicated to use once the less
obvious costs are considered. In fact, with this statement Winslow is implicitly suggesting
the use of the TCO, which analyses the cost of a product owned by the client. In Winslow's
article licenses are the first factor in the costs of a transition. These are easy to retrieve even
if they may depend on special contractual agreements. At any rate, there is a baseline from
which one can start. Generally, there are two major license costs, the operating system and
Microsoft Client Access Licenses (CALs). The baseline for the Microsoft Windows
Operating System pricing is:

» Windows XP Professional: $299 (about 250 Euro)

» Windows XP Professional upgrade (limited): $199 (about 160 Euro)
And, the one for Microsoft Windows Client Access License pricing:

* Windows Server CAL 20-pack: $799 (about 660 Euro)

= Windows Server 2003 CAL pricing is the same as above.
Together with these costs, there are costs related to hardware savings. For example, Linux
requires a little less power than newer versions of Windows, and can use older machines in
many cases. Some organizations have saved money by stretching the life of their hardware.
In addition, as already mentioned in section 1.1, OSS can run very efficiently on older
hardware [Wheeler, 2005]. This may be due to the genesys of OSS when hackers had limited
resources and used old hardware. On this opportunity several European projects for high
school education have based their program. In Extremadura (Spain) an ad hoc distribution of
Linux, Linex', has been created and deployed in all the old machines of the Spanish high
schools. Additionally, the Linex Group has then created Vivernet, which is a program
designed to foster the creation of companies in the region that offer support and solutions
based on LinEx. Another project, an Italian project, named “Lazzaro’,” is bringing the old
software to a new state deploying OSS in the old computers of the national high schools. For
a similar reason, an European project funded by the European Social Fund programme, the
Free Upgrade Southtyrol's Schools (FUSS)’, is substituting the proprietary software with the
OSS in the high schools of the South Tyrol (Italy).
In any case, in our analysis we do not stress the costs of operating systems as we mainly
investigate office automation software. Winslow's article also reports on Office Suite
licenses.
Microsoft Office pricing:

= Office XP Standard $399 (about 330 Euro)

» Office XP Standard Upgrade $239 (about 200 Euro)

= Office XP Professional (includes Access) $499 (about 410 Euro)

= Office XP Professional Upgrade $299 (about 250 Euro)

'http://www linex.org
*http://www.progettolazzaro.it/
*http://www.fuss.bz.it/
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Upgrades are only allowed from Office 97 or Office 2000. The cost of Office XP
Professional when bought pre-installed from a vendor like Dell is about $300 (about 250
euro). The article also deals with both staffing and training costs and downtime migration
costs. This is not relevant in our analysis as we only consider the replacement of Microsoft
Office with Open Office.

The Gartner Group has conducted many different studies on the migration to Open Source
software. A recent article [Silver, 2005] points out that Open Source desktop systems make
sense for some users in some organizations, but rarely for all users in any organization.

Many European cities decided to migrate to Open Source software. Among them, the city of
Munich [Miinchen, 2003] adopted, probably, the most drastic approach. It made a public
decisions to spend a vast sum of money on a massive migration to Linux and Open Source
Office desktop even when their studies showed that staying with Microsoft would be less
expensive. However, the decision to migrate to Open Source software was not exclusively
based on economic and technical grounds. Strategic goals were considered, especially the
independence from software companies, as well as qualitative goals, such as improving
software security. The municipality expects to achieve its strategic goals more efficiently
with Open Source software.

With regards to this decision, a migration concept plan was elaborated by the municipality
with the aid of the know-how of two external companies: Suse/Novell and IBM.

Overall, the municipality has 17 IT administration centres, with independent data processing
and different requirements for support, operation, and user administration. About 16,000
workstations equipped with Microsoft NT 4.0 and Microsoft Office 97/2000 are involved in
the migration.

The city council decided unanimously on a “soft” migration over five years. They decided, in
principle, against the use of emulation systems for Windows applications (e.g. VM-Ware,
Terminal servers or Wine), except in cases where no other solution could be found. The long-
term goal is a complete shift to pure Open Source software without the use of any software
emulation applications.

Key to the success of the migration is well-defined communication between the migration
teams and end-users. Employees were informed about the new system, which is scheduled to
replace the majority of the proprietary computer systems by 2008, through intranet
presentations, introduction seminars, flyers, demonstration systems and personal discussion.
The goal of the information dissemination is to decrease employee fears and reservations
about the use of Open Source software. Employee training starts with the beginning of the
first client replacement.

On the other hand, the city of Vienna decided to adopt a smoother migration by supporting
both Windows and Linux [ViennaStudy], delegating the decision to the departments and
users so they could deploy what makes sense for their situation [Di Maio, 2005].

In particular, the IT department of the city of Vienna, responsible for the support of about
16,000 workstations, analyzed the feasibility of a migration to Open Source software on
desktop workplaces. The aim was to identify the current IT situation of the municipality,
migration costs and operating efficiency of Open Source software, suitable Open Source
products as well as risks and strategy considerations.

Before the migration, the workstations of Vienna’s municipality were equipped with the
Microsoft operating system Windows 2000 and the office suite Microsoft Office 2000.
According to the study, 7,500 of 16,000 personal computers were identified as suitable for a
migration to OpenOffice.org and 4,800 for a migration to Linux.
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Within the scope of the study, three migrations scenarios were evaluated for the analysed
7,500 workstations:

1. Updated versions of Microsoft’s operating system and office suite could be installed on

the workstations

2. Microsoft Office could be replaced by OpenOffice.org

3. Microsoft Office could be replaced by OpenOffice.org and Linux replace MS-Win-

dows on 4,800 PC-workstations
The study also performed a survey of the software products used on Vienna’s workstations
selected as candidates for a migration.
As a consequence of the variety of tasks needed for the city administration, the survey
showed a complex and heterogeneous software environment. Furthermore, software products
were analysed if they were independent from any kind of operating system and as though
alternative equivalent Open Source products could replace the used proprietary software
applications.
The results of this survey covered an evaluation of potential workplaces that could be
migrated. On 7,500 workplaces the use of MS-Office 2000 is not essential for data
processing and could be replaced without much effort by the Open Source application
OpenOffice.org. On 4,500 of 7,500 workplaces a migration to the Open Source operating
system Linux can be achieved due to the use of operating system independent software or the
availability of alternative products running under Linux. The technical evaluation proved that
a migration of the identified personal computers can be realized and that Linux and
OpenOffice.org based workstations offered all common functional requirements.
To sumarize the study showed that OpenOffice.org and Linux can replace part of an existing
workplace and can be integrated into the IT environment of Vienna’s municipality. The
software applications OpenOffice.org and Linux will therefore be installed on suitable
workstations. A soft migration is preferred. In general, workstations that are less problematic
will be replaced first.
Rishab A. Ghosh [Ghosh, 2005a], inside the FLOSSPOLS® European project, has recently
conducted a survey to examine the relationship between compatibility and interoperability
inside local governments. The respondents of the survey were asked whether they find it
more important that new software they buy is compatible with other software from the same
product family they already use (compatibility, i.e. preferring previous suppliers) or that new
software is compatible with software from other producers and product families
(interoperability, i.e. no anticompetitive preference in procurement). The results show that
59% of the respondents favoured interoperability and 33% favoured compatibility (8% said
did not know). This means that a significant share of public administrations in practice lock
themselves into proprietary technologies.
The survey also provides an empirical association between open standards and FLOSS’.
Local governments that consciously use FLOSS are much stronger supporters of
interoperability (67%) compared to only 50% of non-users. Moreover, the results show that

*http://flosspols.org/

> Nowadays investments of software take into consideration various sort of future benefits and costs. In particu-
lar, specific attention has been paid to the costs related to the ownership of a product. Extending the costs analy-
sis to a wider time window. Cost of ownership relates to a broader set of costs including the deployment, the
use, and the maintenance of a software product. Costs are then captured a In particular, costs may leverage more
than expected during a transition.
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limitations to interoperability set by proprietary software vendors help to increase a demand
for FLOSS in an organization.

The association between open standards, inter-vendor interoperability, FLOSS usage and
vendor lock-in is highlighted in two further findings from the survey. First, FLOSS users
(who are likelier to favour open standards and interoperability) rely on more vendors on
average than non-users (who are likelier to favour compatibility with previously purchased
software and thus get locked in to past vendors) 41% of FLOSS users have 1 to 4 regular
vendors for their IT software and services; 59% have more than 4 vendors.

For non-users of FLOSS this ratio is reversed: 61% have 1 to 4 vendors and only 39% have
more than 4 vendors.

Indeed, the survey shows a clear relationship between perceived over-dependence on vendors
and a desire to increase FLOSS use: 53% of those who would like to increase their FLOSS
use felt too dependent on vendors, compared to only 30% of those who do not want to
increase FLOSS use.

A closer look at current FLOSS non-users clarifies the link between FLOSS use and vendor
independence. The survey defines two sub-groups of these non-users: those who would value
increased FLOSS use, “future adopters”, and those who would not, “persistent non-users”.
58% of the “future adopters” say they are too dependent on vendors, while only 32% of the
“persistent non-users” feel too dependent. Similarly, only 39% of “future adopters”,
compared to 64% of “persistent non-users” feel not too dependent on vendors. These
differences indicate that even for those who do not already use FLOSS (consciously), vendor
dependency is indeed a strong driving force towards FLOSS use in the future.

The IDABC® (Interoperable Delivery of European eGovernment Services to public
Administrations, Businesses and Citizens), an initiative of the European Commission, carries
out a variety of activities to encourage the adoption of Open Source software in public
administrations. Among them, the Open Source Observatory’, an information portal,
provides a reference point to comprehensive information on national and European-wide
activities concerning Open Source Software and encourages the spread of good Open Source
software practices.

The section on case studies® focuses on how Open Source software is being used by public
authorities across Europe. The studies give details on the motivation behind projects, the
actors involved, the steps taken in the migration to OSS, and the internal and external impact
of migration. Links to reference documents, European studies and policy statements are also
provided.

% http://europa.eu.int/idabc/
" http://europa.eu.int/idabc/en/chapter/452
¥ http://europa.eu.int/idabc/en/chapter/470
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Appendix 1. The cause and cost relationship: a synoptic table

The following table describes the relationship between the causes that affect the cost factors
of a transition to Open Source software that we have found.

The causes of costs help PAs to retrieve possible hidden costs. Generally speaking, PA
managers better understand causes of costs that cost categories. For example, the budget
often includes the costs of training, but rarely includes the lack of productivity of the PA
employees while they are using a new software application. The unproductive labor
(documents delivered per unit of time, etc) is a crucial hidden costs and may be caused by
peer training or need of extra learning of the new application.

Cause Description Cost
Attitude is in this study represented through the impact of user
acceptance. This will be measured by adopting the Technology
Acceptance Model, TAM which identifies the degree of
perceived usefulness and ease of use with the new desktop
applications.

Attitude User acceptance is acknowledged to have a significant impact
on end-users adoption of the new application and the
training/learning  period, thus affecting the total
learning/training costs

Unproductive labor is defined as the learning/training period
where the end-user as well as IT-staff has not received a
sufficient level of knowledge to be fully productive. Learning/
. Training

Unproductive labor Unproductive labor includes the costs during the total learning

period.

Internal training methods includes conventional procedures
like internal training sessions and training groups, but also peer
support where the users with better knowledge of the software
helps their colleagues.

Internal training . . . .

methods Differences in software solutions may have an impact on
internal training strategies, leading to possible cost differences

Acquisition Is related to the full acquisition costs of the license and | Total
possible add-ons that are required throughout the product life | Software
time. costs

This is highly specific to each organization and relevant to the
overall cost picture
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Maintenance

Maintenance is a service provided by the vendor to keep the
product working during its life time.

Include all costs related to the license’s ongoing maintenance
requirements, including annual maintenance fees and other
direct expenditures towards the vendor/producer

Search for alternatives

It includes all the costs involved in finding alternative, suitable
applications for the specific needs of the organization

Future
path

development

Future development path identifies uncertainty regarding the
future development of the software product. This ensures
software compliance with future standards and requirements.

Costs here are decision making costs.

Operational
interoperability

A description (often graphical) of the operational elements,
assigned tasks, and information flows describing the system. It
defines the type of information [exchanged], the frequency of
the exchange, and what tasks are supported by these
information exchanges.

Costs here are driven by keeping the same operational
interoperability after the transition.

Technical compliance

A minimal set of rules governing the arrangement, interaction,
and interdependence of the parts or elements whose purpose is
to ensure that a conformant system satisfies a specific set of
requirements. It identifies system services, interfaces,
standards, and their relationships.

Costs here are driven by keeping the same technical
interoperability after the transition.

Security

Security is the ability of a system to protect information and
system resources with respect to confidentiality and integrity.

Costs here are related to measure vulnerability of the system
and to add security protocols/applications to the system.

Customer loyalty
programs & Contracts

Customer loyalty programs are referred to deliberate company
strategy of rewarding repeat purchase and contractual
agreements are referred to the legal contract set up by the two
partners

The cost of switching from proprietary solutions to OSS ones
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due to customer loyalty program and contractual agreements

Salary

The full loaded salaries for IT-staff, including possible
overhead and bonuses.

Supplying competent IT staff may differ between proprictary
software and Open Source. This may impact on costs.

Attitude

Attitude is in this study represented through the impact of user
acceptance. This will be measured by adopting TAM.

User acceptance is acknowledged to have a significant impact
on end-users adoption of the new application. Reluctance here
may have a big impact on costs related to the technical decision
making process.

IT-staffing

External Fees

Fees for all external support during the adoption and use of the
OSS applications.

All expenses included in finding suitable support for training,

Search for support education, and other possible services that require external
expertise.
Support
Demand for new suppliers; may increase over time if
capabilities are hard to find/maintain.
Specialized suppliers
Costs here include unpredictable external fees
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Appendix 2. A questionnaire to evaluate the costs of running OSS
on desktops in Public Administrations

In this section we present a model of a questionnaire that has been derived from the mapping
causes-categories in Appendix 1. Questions and measures are derived using the Goal
Question Metric paradigma. A further refinement of this questionnaire has produced the ones
used in D6.1, (Appendix 1).

Learning/Training costs

Attitude Q1 | How do end-users’ perceptions of OSS desktop applications
affect the total learning costs?

M1 | Measure the degree of user acceptance towards OSS on
desktop (for example using the Technology Acceptance Model

)
M?2 | Measure user friendliness through a non-invasive method.
Unproductive Q2 | How big are the cost expenditures due to unproductive labor
labor during learning/training?

M3 | Learning period of end-user times full loaded salary times
Productivity factor

Internal  training | Q3 | What are the internal training costs, including conventional
methods methods and peer support?

M4 | Measure the degree of conventional internal training methods

M5 | Measure the total cost of conventional internal training
methods

M6 | Measure the degree of actual peer support

M7 | Measure the cost of peer support
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Software costs

Acquisition 04 How big are the license acquisition costs during
the product life time?
M8 License acquisition expenditure over five years
M9 Possible add-on expenditures over five years
Maintenance 05 What are the outlays for software maintenance
during the product life cycle?
MI10 Direct expenditure for software maintenance over
five years
Mll Indirect expenditures for software maintenance over
five years
. 06 Which is the cost to reach the same operational
Operational . . . . .
. e work flow of information, decision, etc in five
interoperability . .
years after a transition?
M2 Time spent to process information/data in a fixed
work flow. Scorecards
MI3 Connectivity: ratio between the number of messages
initiated by all participating units and the number of
messages received for the network or data link.
Time to receive a message.
MIi4 Capacity: the rate at which data may be passed over
time.
11/07/06 page 35/39




Work Package 3, Deliverable 3.1 - Framework for evaluating returns/losses of the transition

System overload: A system overload occurs when
more data must be exchanged than the system is
able to transmit. Typically, the overload is placed in
a queue and is then transmitted when capacity is
available. Therefore, the measure of system
overload is the sum of the messages remaining in
queues after their assigned transmission period for
all system nodes. Throughput: average number of
requests that complete from a queue per unit of
time.

Underutilization: This occurs when the system data
rate/message load is less than it's full capacity but
messages are waiting in queues to be transmitted.
This occurs when the item slot or transmission
allocation to selected nodes is less than that required
to clear the queue by the end of a transmission
period. Similarly other nodes do not use all of their
allocated time. Time that a resource is busy.

Under capacity: Under capacity occurs when
messages remain in queues and the system data rate
is at the maximum.

Data latency: Data latency is the elapsed time from
the time of the event to the time of receipt by the
user (tactical data processor). For analytical
purposes, the latency is often divided into smaller
segments.

* think time

* reaction time

* response time

Availability: cost of maintain the same availability
of services

to ODS/OS
MI15
MIi6
M17
MI18
MI19
11/07/06
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Security

Search costs

path

Technical compliance

Future development

Q7

M20

Q8

09

M21

010

M22
M23

Which is the cost to reach standard compliance?
Cost derived from difference emerged from the LISI
capabilities model:

P: Policies and procedures govern a systems
development through established standards and the
procedures and processes which influence system
integration and functional operational requirements
A: The functions a system is intended to perform.
system infrastructure.

These functions reside most often in the form of
user-based application programs which perform or
support a specific set of processes or procedures.

I: The infrastructure required to support the systems
operations. Contains four sub-components which
are also defined in terms of increasing levels of
sophistication.

D: The data and information structures used to
support both the functional applications

What is the cost to discover and exploit a
vulnerability of the system?

Cost to Break (CTB): lowest expected cost from
anyone to discover and exploit vulnerability in a
system. Cost of licenses for secure applications

How big is the expenditure of finding suitable
software replacements?

Time spent on finding a suitable replacement times
full loaded salary

To what extent does the future software
development path affect the overall expenditures

Subjective rating from the decision makers
Five year scenario with possible expenditures due to
uncertainty in the future development path.

Customer
programs
agreements

11/07/06

loyalty

and

011

M24

How big are the costs due to the loss of customer
loyalty programs and agreements when switching

to OSS?

Total direct costs of ceasing a binding contract
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M25 Total indirect costs of ceasing a binding contract
Total direct costs due to lost benefits of customer
M26
loyalty programs
Total indirect costs due to lost benefits of customer
M27
loyalty programs
Attitude / Company 012 How is the company strategy affecting the total
strategy license costs
V28 Measuring how attitude among decision makers is
affecting the total cost of license
IT-staffing costs
Salary 09 What are the total outlays for the IT-staff during
the product life cycle?
MI17 Full loaded salary + overhead + bonuses over five
years
Attitude Q10 How do the IT-staff perceive OSS desktop
applications?
MIi8 Degree of user acceptance towards OSS on desktop
among IT-staff (for example using TAM)
11/07/06 page 38/39




Work Package 3, Deliverable 3.1 - Framework for evaluating returns/losses of the transition

to ODS/OS
Support costs
Fees 011 How high are the cost outlays for external
support?
M19 Fees for end-user training
M20 Fees for IT-staff training
M21 Fees due to support for planned and unplanned
services
Finding support 012 How high are the cost outlays of finding relevant
support?
M22 Time spent on finding support times full loaded
salary
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