A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Nepelski, Daniel; Swaminathan, Sushmita

Article

OSS Adoption: Who is Leading and Why?

Weekly Report

Provided in Cooperation with:

German Institute for Economic Research (DIW Berlin)

Suggested Citation: Nepelski, Daniel; Swaminathan, Sushmita (2007) : OSS Adoption: Who is Leading
and Why?, Weekly Report, ISSN 1860-3343, Deutsches Institut fiir Wirtschaftsforschung (DIW),

Berlin, Vol. 3, Iss. 1, pp. 1-6

This Version is available at:
https://hdl.handle.net/10419/151017

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/151017
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

No. 1/2007

German Institute

for Economic Research

(DIW Berlin)
Koenigin-Luise-Str. 5
14195 Berlin

customerservice @diw.de

DIW Berlin

Volume 3/February 7th 2007
Corrected version March 6th, 2007

Contents

0SS Adoption: Who is Leading
and Why?

Country and Industry Differences in

0SS Adoption
Analysis
Conclusion

Editorial Board

Klaus F. Zimmermann

Tilman Briick
Dérte Hoppner
Claudia Kemfert
Georg Meran
Bernhard Seidel
Viktor Steiner
Alfred Steinherr
Gert G. Wagner
Axel Werwatz
Christian Wey

ISSN 1860-3343
Price: Euro 10.—

www.diw.de/ english/produkte/

publikationen/weeklyreport
All articles are protected by copyright.

AN

DIW Berlin electronic edition — available online only

Weekly Report

)

OSS Adoption: Who is Leading
and Why?

Daniel Nepelski and Sushmita Swaminathan

1t is no secret that open source software (0OSS) is gaining ground, yet the
drivers for OSS adoption still seem rather unclear. This report aims to
compare various industries within select countries in the EU and tries to
explain their OSS adoption patterns. The results indicate that companies
in Poland, the Czech Republic and Hungary are leading OSS adopters.
Further, it was found that company adoption of OSS is largely dependent
on in-house IT development and expertise. The focus on internal develop-
ment and capacities is often characteristic of larger firms, which is cor-
roborated by our findings. Finally, the analysis showed that companies
tend to OSS, the higher their vequirements for open standards and inter-
operability.

JEL classification: L86, 033, 052, D21
Keywords: Open source software; Adoption: Internal IT capacity, User
Innovation

Why Open Source Software?

Open Source Software (OSS) is defined as those software programs
whose licenses give users the freedom to run the program for any pur-
pose, to study and to modify the program and to redistribute copies of
either the original or modified program.' Linux, Apache and Mozilla
represent some of the more well known OSS offerings. Such software is
not monetarily free instead, it allows consumers control over their prod-
uct to modify and maintain according to their specific requirements.
This is in contrast to proprietary alternatives where consumers are de-
pendent on the supplier for all developments and improvements having

1 No royalties to the developers have to be paid. Compare Renner, T. et al. (2005) Open
Source Software — Einsatzpotentiale und Wirtschaftlichkeit. Studie, Fraunhofer-Institut
fiir Arbeitswirtschaft und Organization IOA, Competence Center Electronic Business Pp.
12 www.e-business.iao.fraunhofer.de/docs/fhg oss-studie.pdf, 03.08.2006 Wheeler, A. D.,
(2005) Why Open Source Software/Free Software (OSS/FS, FLOSS or FOSS?) http://
www.dwheeler.com/oss fs why.html 03.08.2006




no access to the source code. The varying proprietary
standards do not always allow for interoperability and
tend to lock-in consumers in to a particular standard.
From an individual firm or industry perspective, the
turn towards these applications comes from individu-
al requirements for flexibility, reliability, security and
cost considerations®. The loss in proprietary market
share, according to David Wheeler?, is most likely
due to the re-occurring security problems that were
associated with it.

However, despite the obvious growth attributed
to OSS, proprietary alternatives are still dominant in
the software market. A major disadvantage of OSS
comes from the uncertainty with regard to further
development, lack of support services, ill-functioning
applications and a lack of know-how.* This has been
countered to some extent by the use of OSS along
with proprietary software. In fact many companies
try OSS by first using it as a complement and then
as a substitute if it suits their purpose. The following
sections explore the data and main findings in great-
er detail followed by the conclusion.

Country and Industry Differences in
OSS Adoption

For the purpose of the current study, data from the re-
cent e-Business Market W@tch survey on the adoption
of OSS applications is used. The e-Business Market
W@tch monitors and analyses related developments and
their impacts on different sectors of the European econ-
omy.’ It collects data on the use of ICT and e-business
in European enterprises by means of representative sur-
veys. The e-Business Survey 2006 had a scope of 14,081
telephone interviews with decision-makers in enterprises
from 29 countries, including the 25 EU Member States,
EEA and Candidate Countries.®

2 Weber, S., (2004) The Success of Open Source, Harvard Univer-
sity Press, Cambridge, Massachusetts.

3 Wheeler, A. D., (2005) Why Open Source Software/Free Soft-
ware (OSS/FS, FLOSS or FOSS?) http://www.dwheeler.com
oss fs why.html 03.08.2006

4 Compare Renner, T. et al. (2005) Open Source Software — Ein-
satzpotentiale und Wirtschaftlichkeit. Studie, Fraunhofer-Institut
fiir Arbeitswirtschaft und Organization IOA, Competence Center
Electronic Business Pp. 69 www.e-business.iao.fraunhofer.de
docs/fhg oss-studie.pdf, 03.08.06

5 http://www.ebusiness-watch.org/

6 The EEA (European Economic Area) includes, in addition to
EU Member States, Iceland, Liechtenstein and Norway. Candidate
Countries, which are candidates for accession into the EU, are (as
of May 2006) Bulgaria, Croatia, Romania and Turkey.

As in 2005, the survey considered only companies
that used computers. Thus, the highest level of the
population was the set of all computer-using enter-
prises which were active within the national territory
of one of the 29 countries covered, and which had
their primary business activity in one of the 10 sec-
tors specified on the basis of NACE Rev. 1.1.7

According to the recent e-Business W@tch sur-
vey, OSS diffusion across EU countries is still in its
early phase. Our data shows only 9% of all companies
use OS operating systems and 7% use OS database
applications. Even OS internet browsers are lagging
behind Microsoft’s IE. At present, only 15% of the
surveyed companies use browsers such as Mozilla,
Opera or Firefox. However, according to other sourc-
es, the use of OS browsers is steadily increasing and
the market share dynamics indicate that internet us-
ers show a great degree of flexibility and do not seem
to be concerned about switching costs when a supe-
rior browser is released.®

There are considerable differences in terms of
OSS adoption between EU countries (see Exhibit 1).
Particularly striking is the finding that Poland, the
Czech Republic and Hungary are the most extensive
users of OSS. Germany has the most advanced 0SS
users among the old EU member states. In other
Western European countries OSS still plays a mar-
ginal role and does not present a serious challenge to
proprietary solutions yet.

The results reveal interesting patterns of OSS
adoption rates between industries as well (see Ex-
hibit 1): The Hospital Activities sector emerges as an
OSS adoption leader. The adoption rates are slightly
higher than in traditionally ICT-savvy industries such
as Telecommunication Services, ICT Manufacturing
and Consumer Electronics. The high rates of OSS us-
age in the Hospital Activities sector can be explained
by cost pressures across the sector resulting from
the spiralling costs of health care systems to the in-
ability to afford ICT systems at current prices.’

The differences in OSS adoption rates between
industries can partially be explained by the overall

7 Surveyed industries include: Food and Beverages, Footwear,
Pulp, Paper and Paper Products, ICT manufacturing, Consumer
Electronics, Shipbuilding and Repair, Construction, Tourism, Tele-
communication Services, Hospital Activities.

8 See Weiss, T. R. Firefox use growing around the world. www.
techworld.com 13.07.2006 In Germany FireFox users constitute
39% of total users.

9 See David, S. (2005) ,F/OSS opportunities in the health care
sector*; in: Karaganis, J./Latham, R. (2005) , The Politics of Open
Source Adoption“, Social Science Research Council Version 1.0
May 2005, pp. 84-91.
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Exhibit 1

Adoption (in %) of open source applications across countries and industries
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Source: e-Business Market W@tch

ICT-intensity across the presented sectors. For
example, the high adoption levels in Telecommuni-
cation, ICT Manufacturing and Consumer Electron-
ics industries reflect the high rates of ICT usage in
these industries. The high adoption rates of OSS in
ICT-savvy industries might indicate that OSS offers
superior performance and features, compared to pro-
prietary solutions. This has been confirmed by exist-
ing studies on the reasons for OSS adoption.'! At the
other extreme are industries with less complex value
chains and production processes, such as Tourism,
Food and Beverages and Pulp and Paper, which tradi-
tionally trail behind in ICT usage also do not exhibit
high OSS usage patterns.

10 See The European e-Business Report 2004 edition, p. 10.

11 See Use of Open Source Software in Firms and Public Insti-
tutions. Evidence from Germany, Sweden and UK. FLOSS Final
Report - Part 1. Berlecon, Berlin, 2002.
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Product characteristics of OSS additionally tend
to greatly drive its adoption : First, flexibility, the ease
in modifying and integrating additional modules to an
OSS application meets the sector’s needs for internet-
based services and modular ICT systems that should
run on various platforms and devices can be accessed
by a number of people. Second, better access protec-
tion in OSS guarantees a high level of accountability
and transparency while simultaneously maintaining
privacy. Third, open standards avoid the risk of be-
ing locked-in to a particular software vendor, an is-
sue particularly important when considering a highly
fragmented market of proprietary applications. Fi-
nally, the high degree of public and government
agencies involvement which favours the emergence
of open, vendor-independent and secure standards,
further contribute to OSS adoption.



Box

An ordered logit model was used to estimate the following lin-
ear equation:

y=o + BX + g,

where y, takes the value of 0, 1, 2 or 3 depending on how
many out of the three OS applications a firm uses. X is a set of
firm characteristics and j is a set of parameters. An error term,
g, controls for unobserved effects and is assumed to be inde-
pendent from the explanatory variables. It must be, however,
noted that we cannot control for unobserved heterogeneity, i.e.
the dependent variable might be influenced by other factors for
which no data is available.

The table below shows the share of companies ordered
with respect to the number of OS applications used.

Company Use of OSS Applications

Number of
y observations % of total
0 4010 55
1 1537 21
2 871 12
3 819 11
Total 7237 100

Source: e-Business Market W@tch

Industries exhibiting the highest rates of OSS
use are characterised by high concentration levels,
capital intensity and a large (average) company size.'
Large company sizes allow them to spread the high
cost of ICT applications and benefit from the result-
ing economies of scale. Companies operating in these
industries have to deal with complex processes and
large data volumes and ICT systems enable them to
automate routine and labour intensive tasks and or-
ganize activities more efficiently. By experimenting
with OSS firms have an opportunity to find innovative
ways to deal with firm specific problems. Alternative-
ly, firms in the Tourism or Construction sectors are
populated by small firms operating in highly competi-
tive environments.

The results cast some light on the substitution ef-
fects of OSS over proprietary software. Contrary to
common beliefs, cost savings are not the key driver of
OSS usage: Superior stability, and access control are
ranked as the most important criteria for OSS adop-
tion decisions. Thus, high complexity of operations,
huge information volumes, the need for flexibility
and security call for solutions that in many cases are
not provided by proprietary software vendors.

Analysis

Two regressions were estimated in order to test the
relationship between internal ICT competencies and
OSS adoption (see Box). In the first model, only
variables accounting for country, industry and size
effects were included. All variables used in the first
model were dummy variables. The second model

12 A positive correlation between firm size and the likelihood of
OSS adoption is reported in the subsequent analysis.

was extended by the inclusion of variables control-
ling for in-house ICT capabilities, i.e. in-house IT
specialists, IT training to employees, e-learning use
and the firm’s IT expenditures compared to its total
expenditures. Two additional variables, the share of
employees with a college degree and those involved
in R&D activities, control for further skill effects. Fur-
thermore, to account for the importance of standards
and interoperability in a firm’s operations and their
effects on OSS adoption, four additional dummy vari-
ables were included: the importance of interoperabil-
ity for internal and external operations, for products
and services and the importance of standards for ICT
investment decisions. The dependent variable, OSS
adoption intensity is based on answers to the ques-
tion regarding the number of OSS applications used
by companies.

The type one model supports the previous (see Ex-
hibit 1) findings suggesting that country and indus-
try effects are important determinants of OSS adop-
tion (see Table 1). First, the results of the first model
confirm that the country of origin has an effect on
the adoption of OSS. Country effects are strongest
for companies from Poland, Hungary and the Czech
Republic. Second, industry effects are equally im-
portant. Companies from ICT-savvy industries such
as Telecommunication, Consumer Electronics and
ICT manufacturing industries are particularly likely
to deploy OSS. Third, the likelihood of OSS adoption
increases with firm size. As larger companies spend,
on average, more on software, they might reap great-
er benefits from licence savings, compared to small
firms.

13 Larger companies spend on average more on software in ab-
solute terms, because the share of ICT expenditures negatively
correlated with firm size.
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The second model confirms the initial assumption
that internal IT expertise is an important prerequi-
site for OSS adoption. The analysis reveals that there
a positive correlation between the size and intensity
of IT capacities and the likelihood of OSS adoption.
Furthermore, offering e-learning programmes to
employees, the share of employees with a college
degree, employees involved in R&D and the share
of ICT in company’s expenditures are also positively
correlated with OSS usage intensity as well. Thus,
these results indicate that ICT competencies and skill
effects play an important role in OSS diffusion, simi-
lar to ICT adoption in general.

Not surprisingly, the effects of internal ICT ex-
pertise on the OSS adoption likelihood is particularly
strong for large companies. In general, only larger
firms might be able to benefit from OSS because they
can afford to develop internal IT expertise. Such in-
ternal development may not be financially feasible for
smaller firms. In other words, scale effects creates
barriers to OSS adoption for SMEs.

The analysis further yields some important re-
sults with respect to standard and interoperability
issues as well. In particular, companies emphasising
the importance of internal and external operability of
ICT systems tend to be more advanced users of OSS.
Similarly, firms stating that standards are important
for their ICT investments are also more likely to be
OSS users. These results stress the need for open and
vendor-independent standards of ICT applications
and confirm that OSS applications give companies an
opportunity to achieve flexibility and interoperability,
not available with proprietary solutions. This require-
ment by advanced OSS users has led to OSS moving
from simply a complement to actually substituting
proprietary alternatives.

Conclusion

This report has shown Poland, the Czech Republic
and Hungary to be leading OSS adopters. The analy-
sis highlighted that the main prerequisite to benefit
from OSS comes from in-house IT expertise.

This has three important implications: First, in-
tensive users of OSS are able to benefit from supe-
rior product characteristics, such as flexibility, better
access protection and stability, unavailable to propri-
etary software users. Second, being actively involved
in software development and customization they
create invaluable expertise enabling them to extract
the maximum benefits and resulting comparative ad-
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Table 1

Drivers of OSS Adoption

Ordered Logit Model

Y=0SS adoption intensity

Model 1 Model 2

Coefficient| P>1z| Coefficient| P>1z|
Czech Republic 0,5044 0 0,5825 0,001
Germany 0,4300 0,001 0,5266 0,003
Sweden 0,0181 0,893 -0,1924 0,327
France -0,1458 0,267 -0,1089 0,553
Italy -0,3068 0,023 -0,5426 0,005
Hungary 0,5687 0 0,6269 0,001
Poland 1,1804 0 0,8718 0
Finland 0,5167 0 0,2561 0,152
UK -0,2036 0,121 -0,1602 0,394
Food -0,3292 0,003 -0,2529 0,09
Footwear -0,1502 0,21 -0,0192 0,906
Pulp and paper 0,1225 0,235 0,0913 0,523
ICT manufacturing 1,2026 0 0,7417 0
Consumer electronics 0,9663 0 0,7811 0
Shipbuilding 0,0618 0,79 0,1881 0,534
Construction -0,2457 0,025 -0,1347 0,369
Telecommunication 1,9216 0 1,3312 0
Hospital activities 0,8250 0 0,5531 0,002
10-49 employees 0,2738 0 0,1607 0,051
50-249 employees 0,8684 0 0,7194 0
>250 employees 1,2973 0 0,6731 0
IT specialist 0,7336 0
IT training 0,1187 0,181
e-learning 0,3003 0
IT Budget 0,0154 0
Internal interoperability 0,1996 0,044
External interoperability 0,1547 0,089
Interoperability for products 0,1416 0,126
Importance of standards 0,3950 0
% of employees with higher degree 0,0057 0
% of employees in R&D 0,0172 0
_cutl 1,3243 1,9134
_cut2 2,4648 3,1998
_cut3 3,4543 4,3262
Model diagnostics
Number of observations 6972 4159
LR chi2(31) 1359,42 1298,85
Prob > chi2 0 0
Pseudo R2 0,0849 0,1395
Log likelihood -7327,7898 -4005,1041

Source: Own estimations
5




vantages from their OSS applications. This expertise
comes from the contact existing between the in-house
IT experts and the OSS community which indirectly
contributes to internal IT development. As a result,
these companies might be more successful in find-
ing innovative applications of ICT in their operations.
Third, it is observed that this kind of development
and the resulting adoption of OSS is more often seen
in large firms who are able to take advantage of scale
effects.

Though it may still be lagging behind proprietary
alternatives, OSS prevents companies from being
locked-in to a particular software vendor and, conse-
quently, contributes to the emergence of open stand-
ards and boosts interoperability of IT systems.
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