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Abstract

The issue of innovation processes taking placéensbftware sector is currently widely debated.
Challenging questions arise about what productstss have to be considered innovative, and
whether a specific artefact is innovative or natthis framework, the widespread success of the
Free/Open Source Software (FOSS) put forward nesareh issues, dealing with whether and
how programs developed according to the new pramlugiaradigm turn out to be more innovative
than traditional ones. In this framework, this pajpéms at contributing to the literature by
addressing three main research questions: (i) eftevare solutions produced by Small and
Medium Enterprises (SMESs) innovative? (ii) Whatdsnof innovations are implemented? And,

finally, (iii) are programs based on FOSS more irative than proprietary ones?

Basing on a sample of 134 software solutions preduay Italian SMEs and using an original
methodology to asses the problem of evaluatingvation in the software field, we provides some
first insights of what emerges if we set asidetth€itional innovation indicators and endower to
build alternative metrics, specifically developed target the complexity of the innovation

processes in the software markets.
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1. Introduction

The issue of innovation processes taking plackersbftware industry - and, more generally, in all
the sectors related to the so caldelw Economylnformation and Communication Technologies,
business and professional services, and so onyidesly debated by economic scholars (see for
instance Bloch, 2007). Challenging questions aabeut what products/services have to be
considered innovative, and whether a specific actes innovative or not. Which is the boundary
line between an innovative software solution anuiagram not at all innovative? Does the process
of adapting solutions to different platforms fafito the innovation definition? Which aspects
should be taken into account in order to highligid most important elements of innovation

processes in the software sector?

In this framework, the increasing diffusion and itlan (Weeheler, 2007) by individual users and
companies of the Free/Open Source Software (FO8Gjopward new research issues, dealing
with whether and how programs developed accordnidpé new production paradigm turn out to
be more innovative than traditional ones. At présaiively debate exists about the innovativeness
of FOSS projects (Klincewicz, 2005). Namely, whasime researchers and practitioners agree that
FOSS development model leads to faster incorparativinnovative ideas than the proprietary
regime, others refer to it as a simple imitatioereise. For instance, is it possible to state ghat
suite as Open Officeis something innovative or is it simple imitatioh the Microsoft product?
The theme turns out to be fairly intriguing for aomic scholars as Free/Open Source software
(FOSS) represents in itself a disruptive innovagoocess currently affecting industrial dynamics
within the software sector (Dalle et al., 2007)d @ncan be regarded as an important instantiation

of the Open Innovation framework (West and Gallagh@06).



Following this path, the paper focuses on ltaliaftvgare sector and aims at contributing to the
literature by addressing three main research duresti(i) are software solutions produced by
Italian firms innovative? (ii) What kinds of innavans are implemented? And, finally, (iii) are

programs based on FOSS more innovative than ptapyienes?

Basing on a sample of 134 software solutions preduay Italian firms and using an original
methodology to asses the problem of evaluatingvation in the software field, the paper provides
some first insights of what emerges if we set asigetraditional innovation indicators (namely,
patents and trademarks) and endower to build altew metrics, specifically developed to target

the complexity of the innovation processes in thitngare market.

The paper is organised as follows. Section 2 revithe literature on innovation processes in the
software sector, section 3 describes data and mhetihgy, while results are discussed in section 4,

section 5 concludes.

2.Review of literature: innovation processesin the softwar e sector

The concept oinnovationis one of the mostly studied by scholars in sogtance (Rogers, 1995),
in general, and in economics, in particular (Fagegb2004). However, in spite of its obvious
importance for the growth and development of soaml economic systems, it has not always got

the defining exactitude it deserves.

The notion has been analysed in several semindiestuwhich have highlighted various peculiar
aspects, such as the distinction betwementionandinnovation(Schumpeter, 1934), the former
referring to the first occurrence of an idea fareav product or process, while the latter to itstfir
commercialization; the changes in the charactessdf innovation processes, depending on the

different phases of technology development and fames environment and competitive strategies

! http://www.openoffice.org



(with initial emphasis on product performance, themphasis on product variety, and later
emphasis on product standardization and costsrdaditk and Abernathy, 1975: 642); the non-
linearity of innovation processes (Kline and Rosegb 1986); and their fundament role in
economic growth (Grossman and Helpman, 1991).

Anyway, it has been claimed thatovations, almost by definition, are one of thast analyzed
parts of economics, in spite of the verifiable fdwit they have contributed more to per capita
economic growth than any other fac{@rrow 1988: 281). Specifically, it has been acktexdged
that the terminnovatiorf andinnovativenessire prone to different interpretations and meas)ing
depending also on the peculiar industrial sect&enainto account (Pavitt, 1984; Garcia and
Calantone, 2002).

Let’s think, for instance, to the attempts of cify&sg innovation according to “types”. Schumpeter
(1934) distinguished between five different clagsesv products, new methods of production, new
sources of supply, exploitation of new markets aed ways to organize business), whilst several
authors have focused on the distinction betweeremental and radical innovation (Freeman and
Soete, 1997; Koberg et al., 2003) or product vecess innovation (Edquist et al., 2001); others
identify three (Kleinschmidt and Cooper, 1991) vere more possible levels (Kleinknecht, 1993).
Given the extreme complexity of the concept, ih@s surprising that aomprehensive indicatpr
able to account for every kind of innovation in Bveector, does not exist. A short list of the most
used metrics of firms’ innovation effort include) {lata on Research and Development activity
both at a firm and sectoral level (e.g. R&D expamd, R&D employees, OECD, 2002); (ii)

patents (Granstrand, 2004; Cohen and Lemley, 2q0i)bibliometrical data (also called LBIO:

2 A fairly comprehensive definition dhnovationis provided by OECD (1992) according to whidmovation is an
iterative process coming from the perception ofeavrmarket or opportunity for an invention basedtechnology,
taking to development, production and commercitibza in the idea of a commercial succeaother definition is in
Drucker (1985).



Literature-Based Innovation Output indicators), bsw@&s publications in scientific and technical

journals (Miyazaki and Klincewicz, 2007).

Moreover, specific surveys and databases have deeeloped by research groups and public
bodies aiming at collecting primary data from finms their innovative activity. For instance, the
Community Innovation Survey (CI&yvere developed, for the first time, by the MemBéates of
the European Union in 1992. Data collection is doyn¢he statistical offices or competent research
institutes in the Member States, and results ofsiineeys are treated at national level using a
common methodology and further processed by Eurtstencrease cross country comparability.
Several studies on innovations processes in theskctors (e.g. Van Leeuwen and Van der Wiel,
2003; Gago and Rubalcaba, 2007) are based on dig¢ated by CIS, even if some limitations
have been highlighted. Arundel (1997) has stresisedheed of paying attention not only to the
economic elements of innovation processes, but tdsbuman capital-related aspects; Tether
(2001) has pointed out the difficulty to conflateviele range of activities into a single definitioh

innovation, obscuring the differences in behavioetween different types of innovators.

Anyway, all previous indicators suffer from seveshbrtcomings (see Kleinknecht et al., 2002, for
a comprehensive survey and comparison of the diftemethods for measuring innovation), which
turn out to be fairly severe when we attempt to snea innovation in the sectors of the so called
new economyHaskel, 2007). These markets are characteriseeldmgents that make traditional
instruments for measuring innovation (as patentd wmademark) almost useless. Indeed, the
passing from a commodity-driven to a knowledge-@hiveconomy forces to consider a whole new
set of variables related to how knowledge is ctatganaged and passed through different actors:
For instance, special attention should be devotethé role of knowledge-intensive business

services, which are of particular importance farawation processes (Hipp and Grupp, 2005). For

% For more information about ClISttp://cordis.europa.eu/innovation-smes/src/cis.h@ther interesting databases
have been assembled by the Science Policy Resdaitbf Sussex University (SPRU, http://www.sussexuk/spru),
and by US Small Business Administration (http://waa.gov).




ICT sectors, the very definition of innovation (RBst, 1998) needs to be renovated, considering
aspects related not only to the product itselfdlsb to the services offered with it, treating more

deeply all interdependences and knowledge flowsd3l2007; Jordan and Segelod, 2006).

Specifically, as far as the software field, it lieen noted (Blind et al., 2004) that patents atenof

unable to follow the rapid evolution of the softeamarket (Jaffe, 1999; Nalley, 2000) and to
account for the complexity of complementary ad@gt(Kash and Kingston, 2001); other problems
deal with the fact that software companies oftea alternative instruments of protection (as, for
instance, patents on hardware in embedded sollitidhe idea emerging from various works is
that some modifications to the patent system wdagdneeded (Cohen and Lemley, 2001) to

address innovation in the software field

As a consequence, new indicators are needed tesasg®wvation in ICT fields (Maruyama et al.,
2007). In the case of software, such indicatorsightake into account not only general aspects (as,
for example, the drivers of the internal innovatmmoecess or the comparisons with other solutions
available on the market), but also specific elemdéas the use of certain programming languages
and platforms, the organisation of the software aexl the writing of new code or the reuse of

existing libraries, and so on).

In this framework, the rapid pace of diffusion @&S represents another source of complexity in
analysing innovation processes taking place in $b&ware sector. For instance, the very
distinction between innovation and invention, baseinly on commercialisation, needs to be re-
defined, as, in the FOSS world, because barrieta/desn companies and users become less
important (remember, for example, the wide diffasf software in peer-to-peer way). In this
framework, Klincewicz (2005) has attempted to pdevan original classification of innovation in
FOSS based on four classes: radical innovationhntdogical modifications, platform

modifications (passing a solution from one platfdemanother, a common practise among FOSS



developers) and market innovations providing negsusr existing technologies. The authors have
also analysed 500 projects hosted on SourceFothe largest FOSS repository on the Web,
assessing that 436 of them are not innovative,cartgd 5 can be defined as radical innovations.
This result can be linked to other studies shovamgconfidence in the innovative impact of FOSS
solutions: for instance, Tuomi, (2005) explainsttha his view, there is nothing innovative in a
system like Linux, because it simply re-implemefdactions already developed in Windows
systems. This debate is far from a conclusion, éverore and more FOSS solutions have proved

to be, nowadays, as complex and reliable as prtapyienes.

Data and M ethodology

The sample used in this study comes from a largke survey taken, in 2004, on more than 900
software firms (NACE code 72.2) from Finland, Genyaltaly, Portugal, and Spain (Second

European Libre Software Survey, ELISS Il, see Booesi et al., 2006, for details).

Specifically, we focused on the 323 Italian resparid to this survey in order to inquire about the
innovativeness of the software solutions that theyduce. The rationales behind the decision to
restrict the analysis to the Italian case are tldof®©n the one side, it depends on database
characteristics. Indeed, corporate names or comp&iy numbers, which allowed us to link the
survey database to other private and public dateces containing information of our interest, are
not available for all the countries. On the othdesthe choice of focusing on Italian respondents
reflects our purpose of exploring in depth a sofemaarket, shaped by the presence of Small and
Medium Enterprises (SMEs) with low sale volumes &&D spending, for investigating whether

and how these characteristics have an impact avation processes.

Characteristics of the Italian firms in the ELISS&ample are reported in table 1.

* As a note, it is important to highlight that, laétmoment, software patents are not allowed in fiyrdifferently to
what happens in the United States.



Table 1: Structural characteristics of the Italian firmdhe sample.

Variable Unit of Measurement No. of obs. Min. Max. Mean St. Dev.
Age (at the moment of the survey) Unit 323 0 33 810. 6.3
Size Unit 318 1 230 9.3 18.3
Number of founders Unit 316 1 9 2.6 15
Graduate staff % 300 0 100 36 0.4
Software developers % 293 0 50 30 0.2

They are mainly SMEs that have entered the markit i@cently. More than 90% of the firms
have a total staff of less than 20 employees, amdbout 16% of cases, they are one-man
businesses. About 59% have been founded by ongoopriomoting partners. 66 firms out of 323
(20.4%) were founded since 2000. The entry proseems to continue: about 6% have entered the
market after 2002. 167 of the companies providdeda customers FOSS-based software.

As far as skills, the average percentage of stdff aUniversity degree is fairly high (about 36%),
so as that of software developers (almost 30%).

Evidence on firms’ main customers is reported iblda2. Respondents serve mainly business
customers (81%), particularly SMEs (64%), whilewé&sw refer to University (3%) or end users
(3%).

Table 2: Firms’ customers

Customers’ typology No. %
Small and medium enterprises 207 64
Large firms 54 17
University and research centres 9 3
Public sector 38 12
End users 10 3
Other customers 5 2
TOTAL 323 100

In order to address whether traditional innovatiodicators are really not suitable for assessing
innovation in the software industry, in generald am the Italian case, in particular, data on three
main innovation metrics have been collected falidtafirms in the sample: (i) trademarks, using
the database of the European Office for Trademarids Desigh (ii) patents, referring to the
Delphion databage (iii) scientific and technical publications hodteon Scopus This data

gathering is very important as it provides evideasevhether and how Italian software companies

® http://www.sourceforge.net
® http://oami.eu.int.
" http://www.delphion.com.

8 http://www.scopus.com/scopus/home.url



rely on traditional instruments for protecting as@mmunicating their innovations. Hence, it allows

to inquire about the real need for the developméatternative indicators.

Following this path, we set up a methodology basedvaluations by a group of experts of the
software solutions developed by firms basing omrmfation recorded through companies’ Web
sites. Namely, we visited the Web sites of the BaBan respondents searching information that
could be useful to asses innovativeness level @f firoducts. The Internet surfing allowed us to
collect comprehensive information on 134 solutideseloped by a sub-sample of 70 companies. It
is important to underline that, according to thisthodology, the unit of analysis is no more the
firm as a patent or trademark holder, but its safensolutions whose innovativeness we are aiming

at addressing.

Three practitioners expert of the software marketsre involved and each of them was asked to
evaluate the level of innovativeness of the 134wsok solutions. These programs target mainly
business customers: in fact, only 8% (11 softwalati®ns) are intended for home users. Looking
at the product category, managerial systems aramibst widespread ones (e.g. ERP systems),
constituting the 45% of the sample; other releyg@ntps are Web oriented applications (9%) and
software for security (e.g. anti-virus systems; 3%ojlowed by a plethora of heterogeneous

applications.

Moreover, as far as intellectual property rightstbese solutions, most of them (107 out of 134)
are released under a proprietary license, whilegh®ining ones (27) are distributed under Open

Source licenses.

Each expert, after an in depth colloquium duringolvhwe explained her the main aims of our

project, received a table to be filled and a gudateits compilation. For each of the 134 software

*The first expert graduated in TelecommunicationiBeering, and is currently employed in a big compproviding

solutions for electronic trading, position and rislanagement, pricing. The second graduated in Cten@cience.
After an experience in a university laboratory asponsible of construction and management of sfitedatabases
and a first level master in Internet Technologisscurrently working as a system administration dofarge public



solutions, the table contained the name of theympdhe link to its Web page, a brief description
of the product itself and of the producing firm (@ample is in table 3). Using this information,
evaluators were asked to assign a mark ranging frgmot at all innovativito 5 {ery innovative

to each product, referring to three main dimensidaBned on the basis of the literature and

leading to a set of five innovation indicators.

Table 3: Example of a record of experts’ table

Field Content
Product index 081
Firm index 051
Name of the product (with link to its Web page) XXX

Product typology

Software for e-commerce

Web oriented application for the business to bussir®mmerce, targeted to the
fashion sector; possibility of acquisition of orsl@nd real time checks;
interoperability among different databases (poS@t e, ms-SQL, IBM DB2,
Oracle) and operative systems (it runs on both \iredand Linux); multianguage
modular structure; possibility of documents tragkihased on the managerial
system as400 or stealth v.3; it uses a php 4 tdabyiopossibility of SSL
cryptography
XXX: development of Web oriented applications, aritular targeted to the
fashion sector; development of software for e-leayand content management

Indicator 1: product new to the firm 2

Brief description of product

Brief description of firm

Eventual notes on Indicator2 e

Indicator 2: product new to the market in whatded 2

Eventual notes on Indicator2 e

Indicator 3: product new to the market under tettgioal viewpoint 4

Eventual notes on Indicator3

Indicator 4: modules new to the world 2

Eventual notes on Indicator4

Indicator 5: platform new to the world 3

Eventual notes on Indicator5 e

The first dimension is related to the internal legé innovation: the idea is to compare each
software solution with other programs developedtly same companies, in order to highlight

peculiarities and differencem(icator 1: is the product new to the firjn?

The second dimension refers to the market in wthehfirm operates. Namely, we ask the experts
whether a product is innovative compared with ofierilar solutions available on the market. This
dimension was addressed by two indicators: thé feferring to innovation irwhat a software
solution doeslfdicator 2: is the software innovative in the serlat it better satisfies needs or

requests from usery?he second referring toow a software succeeds in accomplishing a given

institution. The third graduated in Computer Sceerioo, and it is currently Research assistant atltistitute of
Computer Science and Telematic of the Italian NeticCouncil of Research. Please, ask the authoffsifiner details.
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task. In this latter case, the aim is to exploohmécal aspects, trying to evaluate the peculesiin
the implementation of a given solutiomdicator 3: is the product new to the market under

technological viewpoin{?

The third dimension has the very wide perspectindeed, we asked the experts to evaluate the
level of innovativeness of the products referringg only to the specific market in which they
compete, but to the general state of the art dfnelogy and knowledge in the software secter (
the product new to the worlil?Two indicators account for this dimension, speally we asked

the experts to report about innovation in: (i) thedules composing the softwatledicator 4: is

the software innovative as it contains peculiar amdjinal modules, which can be hardly found in
other solutions, also in different market segmentsi} what we synthetically labelled gdatform,
meaning those aspects not related to software resduhd their organization, but to the other
technological characteristics, such as programn@mguage, implemented algorithms, use of
libraries, databases or other applications, andnsfndicator 5: how the software platform is new

with respect to those of other software soluti@s) in different market segmenks?

In this framework, it would also be useful to relawur indicators to other classical classificatjons
such agadical vs. incremental innovationg order to link our analysis to the wide litenat on
innovation processes in high-tech sectors. Forantd, innovations more related to technical
aspects (indicator 3) can be considered as a $igmwre radical innovation process. A software
with an implementation which can be considered neferring to the general level of knowledge,
can be more reasonably labelled asdical innovationwith respect to a solution having original
modules as the only element of novelty (in thisec&s more correct to refer tmcremental

innovation.

We are aware that the main shortcoming of this odlogy is the subjective nature of experts’
evaluations. However it is worth noting that ak thoftware have been evaluated by three experts:

their in depth knowledge of the market and multipf@nions mitigate the subjectivity problem.

11



Moreover, metrics of accordance of their judgentente been computed, showing that they were
consistent and correlat®d Hence, we are confident that every evaluatorgeaformed her task

conscientiously, avoiding to simply assign the namstby chance.

Moreover, other qualitative methodologies, sucBlaseys taken on firms’ partners and employees
or case studies, would have run the risk to beegsdbecause of the need of information both deep

(e.g. about technical aspects) and wide (e.g. gavilarge sample of solutions).

We reflected about the possible ways to aggregadduations made by the three practitioners
involved (e.g., using median, mode, etc.), andlliinae chose to compute, for each indicator, the
sum of the three evaluations: in this way, we otgdisynthetic scores ranging between three (all
three experts assigned one) and fifteen (all asdidive). This solution has the advantage of

preserving variability even if mitigating the efteaf outlier evaluations.

19 Measures ointerrater agreemengFleiss, 1981) were conducted as our study isacterised by multiple ratings per
subject. We referred totraclass correlation coefficientsndkappa statisticsobtained by coding a positive rating as 1
(experts’ evaluation equal to 3 or more) and a tiegaating as 0 (experts’ evaluation equal to 2ess). The k value
assumes its minimum value in the case that disaweewithin the evaluations for the same produdtigher than
whose of different products, while it assumes th&ie 1 in the case of perfect agreement within petsd (same
evaluations of all three experts for the same prdu

12



4. Empirical results

As mentioned in the previous section, data on ti@til innovation indicators (patents, trademarks,
scientific and technical publications) were colégttor the sample of 323 Italian respondents to the

ELISS Il survey.

We found that traditional instruments for protegtiand communicating innovations are used in
very few cases. Only 9 firms out of 323 (less tB&b) refer to them. As for as trademarks, only 5
companies out of 323 registered distinctive elesatthe European Office for Trademarks and
Designs. Specifically, the five firms registeredokmlly, 35 trademarks: 26 figurative elements
(logos), and 9 names (the name of the company,itsef of the product). As far as patents and
publications, we observed that only 3 firms holgaent (for a total of 15 patents) and only 3
respondents were involved in scientific and techinguiblications. Moreover, two out of the three
firms that published in scientific and technicalijoals are divisions of multinational companies

and are also part of the group of five firms wittrademark.

These findings corroborate the idea that traditionetrics are not suitable to capture innovative
processes in a software sector formed by SMEs @ndpme sense, justify the turning to an

alternative methodology for assessing innovation.

In presenting the results of experts’ evaluatioms,follow the repartition previously mentioned:
innovation within the firm (dimension 1, indicatdy); innovation within the referring market
(dimension 2, indicators 2 and 3); overall innosat{dimension 3, indicators 4 and 5). Descriptive

statistics of the (sum of the) scores attributetheo134 software solutions are reported in table 4

' We used the standard statistical descriptive fdinal variables.
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Table 4: Descriptive statistics of innovation indicators
Dimension  Indicator ~Min. Max. Mode MeH¥n Std.Dev. Median  T5perc 98 perc 99 perc

| 1 4 14 7 8.4 2.11 8 10 11 14

" 2 3 14 8 8.8 2.46 9 10.7 12.7 13.7
3 3 14 8 8.0 2.78 8 10 12 13.7

" 4 5 13 8 8.4 2.04 8 10 11 13
5 3 14 8 7.8 2.46 8 9 11 13.7

The first dimension deal with innovation inside thie itself (Is the product new to the firm?The
maximum value of 14 occurs 3 times, giving d"98ercentile of 14 (the highest for all the
dimensions), while no solution receives three eatatms equal to 1 (the minimum is 4, obtained by
only one software). Standard deviation is fairlywJasshowing concentration around mean values

(more than 50% of the sample received values betwemnd 8).

Other interesting insights emerge when focusinghensecond dimension, referring to the market
in which firms operate. As it has been underlinedhie previous section, this dimension has been
captured by two indicators: innovationwhat a software doesndicator 2, and innovation in its
technical aspecth¢w does the software what it does? IndicafporT®e two indicators show equal
values for minimum, maximum, and mode, while défeces in percentiles emerge. In particular, in
both 50", 75" and 98" percentiles, indicator 2 has higher values thdicator 3 (respectively, 9 vs.

8, 10.7 vs. 10, and 12.7 vs. 12). This findingasfamed by other analysis on distributions: 69% of
software solutions have received a mark of 7 oremfar indicator 2, while the proportion
decreases to 52% for the third indicator. Moreovatyes between 7 and 9 are more frequent for
indicator 2 (44% vs. 37%), while the opposite haysptor the interval 5-7 (28% vs. 40%). Data
seem to show that, as far as the second dimeniennnovative process is more effective for

aspects related to what a software does, instetat efrictly technological aspects.

12\We are aware that it is not entirely correct tmpate the mean of ordinal variables. Howejteajlows us to provide
an insightful and synthetic representation of tatad
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Concerning the third dimension, we distinguishetiveen innovation in moduleslicator 4), on
one hand, and in all other technical aspects (kdhehs platform,indicator 5, on the other.
Modules show higher values for minimum (5 vs. 3hjlevthe opposite happens for the maximum
(but the highest value of 14 for indicator 5 isafeed only two times). 8Dis equal for the two
indicators, while 78 is higher for indicator 4 (10 vs. 9), but, as poesly, this pattern is not still
true when focusing on values closer to the uppeit 99" percentile is, respectively, 13 and 13.7).
Anyway, it is worth noting that some biases arelitkio emerge. Indeed, in some cases, experts
claimed that Web sites provided only few informatiabout modules. This probably have
generated aentral tendency biadeading evaluators to assign score 3. This findmglso
confirmed by standard deviation that is lower tog tndicator relating to modules (2.04 vs. 2.46 of
the platform indicator): indicator 4 has a more @amtrated distribution. Moreover, it obtains
higher scores than indicator 5. The proportion \@#leations between 5 and 7 is predominant for
the indicator 5 (respectively, 32% vs. 38%), whitelicator on modules presents more values
between 7 and 9 (53% vs. 43%). In short, data $eeranfirm a higher propensity to innovation in
modules. Probably this may be related to the pacudiructure of the Italian software sector.
Indeed, in a market dominated by SMEs, it is likielyobserve more customization and adaptation
of solutions made through the insertion of new nesluthan radical innovations based on leading-

edge technologies.

Summing up, data from expert evaluations allowauartswer the first two research questions. As
far as the formerafe software solutions produced by Italian firms inntw@?), whilst results
obtained with traditional instruments are fairlyeless, using a methodology based on experts’
evaluations, we succeed in painting a more compiexire and in disentangling innovation into its
main dimensions. Also the latter isswehgt typologies of innovation are implementedn receive

an answer as experts’ assessment captures higlmightovation typologies. Specifically, two

main aspects drive our conclusions. On one handnvidicusing on the innovation in the referring
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market, indicator 2 shows higher values than irtdic8, supporting the idea of innovation
processes more targeted winat a software solution does, than ltow to do it. On the other,
considering theew to the worldlimension, innovation seems to be more focused @iuias than

in technical aspects. According to our finding®, Halian software sector seems to be characterized
mainly by adaptations, customizations, transfer sofutions into different platforms or of
technologies into different markets rather thansharp technological concerns. In brief, results

corroborate the idea of an innovation that cangp®ented as incremental, more than radical.

After this first general analysis, in order to agkl our third research questioase(software based
on FOSS more innovative than proprietary ongs®e have performed comparisons between
proprietary and FOSS solutions. As mentioned inptleious section, the sample of 134 software
solutions was formed by 109 proprietary and 27 F@&8S8tions. This latter group is much smaller
than the former, and its numerousness makes it seiple to reach generalizabtenclusions.
However, to the best of our knowledge, we are a@ra of studies performing an in depth analysis
of innovativeness of FOSS as compared to propyietmftware. Thus, acknowledging the

exploratory nature of our analysis, this can beregd as a fairly acceptable sample.

Table 5, reports statistical descriptive of then8licators for the sub-sample of proprietary and

FOSS solutions.

Table 5: Descriptive statistics of innovation indicators.oprietary vs. FOSS solutions

Proprietary solutions FOSS solutions Nonparametric
er\]/!ann equality of
itney P medians P
value value
Dim. Ind. Min. Max. Median Mean Sf:, p7e5r‘hc. F?grhc Min. Max. Median Mean gg\i/ ggrhc F?grhc
| 1 4 14 8 81 203 10 11 6 14 10 94 215 11 12 00D. 0.027
" 2 3 14 8 85 230 10 11 5 14 11 101 2.66 125 |13.000 0.002
3 3 14 7 7.6 255 9 il 3 14 11 96 314 12 13 0.0030.001
" 4 5 13 8 84 203 10 11 5 13 9 86 212 10 11 0.4280.061
5 3 14 7 73 221 9 10 4 14 10 96 258 11 124 0®M.0 0.000
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Figures support the idea that FOSS solutions are moovative than proprietary ones: indeed, in

all the three dimensions, experts’ evaluationshagber for FOSS than for proprietary software.

Specifically, indicator 1 has higher median and megaluation for FOSS software and statistical
tests show that these differences are significéhis is corroborated by data distribution. For
instance, focusing on the score range 5-7, thegptiop for FOSS (26%, with only one evaluation
equal to 6 and none to 5) is much lower than the fon proprietary programs (44%), while the

opposite emerges for values equal to 10 or moré (& 27%).

As far as the second dimension, FOSS solutions se&® more innovative too. For both indicator
2 and 3, statistical tests confirm a higher lefehoovativeness. Also percentiles show an idehtica
pattern: while values for ¥5and 98 percentiles, in the case of FOSS software, areysw

between 12 and 13, they decrease to the intertdl for proprietary ones. Leaving the distinction
between the two sub-samples apart, and focusirdjfferences between indicators 2 and 3 within
the same group, we notice that, in both casesyatrahs for the indicator 3 are lower than those of

indicator 2, confirming the considerations madetla entire sample.

Nothing new emerges comparing the two groups vagipect to the third dimension. Again, FOSS
solutions prove to be more innovative, with highalues for at least every statistics. Howevess it i
worth noting that, whilst statistical tests confitire existence of significant differences in mean
and median values for indicator 5, no significaiffiedence between the two sub-samples emerges
for indicator 4. Anyway, this result should be dally evaluated. Indeed, as mentioned above,
information about modules seemed to be less ae;Uestding the experts to assign value 3. Then,

it is possible results are invalidated by the adriendency bias.

If the comparison between the two groups is intergsit is also of interest to consider the
differences between the two indicators within egtbup. Indeed, proprietary solutions show
higher evaluations for modules than for other tebtbgical aspects, as emerged for the entire

sample (e.g. values over 7 constitute the 65%rfdicator 4, while only the 46% for indicator 5),
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while FOSS programs follow an opposite patterneéd in this second sub-sample, indicator 5
shows higher values, as highlighted, for exampyemiedian (9 for indicator 4 vs. 10 for indicator
5), 78" percentile (10 vs. 11), and‘@@ercentile (11 vs. 12.4). A more in depth analgdliews to
notice that a large part for this difference corfresn the highest values: while, for indicator 4,
evaluations over 10 constitute the 15% (only 4veafé solutions out of 27), they reach the 48% for
indicator 5 (13 out of 27). This last consideratc@m be regarded as an insight that proprietary and
FOSS software not only show different levels ofawativity, but, as far aspew to the world
productsare concerned, they are also shaped by differ@mivation processes: radical innovation

in the FOSS vs. incremental innovation in proprieteeld.

5. Conclusions

Economic literature has widely acknowledged as wation in ICT sectors, in general, and in
software industry, in particular, can be hardlyined and measured. This paper adds to the current
debate by proposing an original methodology foregssg innovativeness of a set of software

solutions produced by Italian SMEs.

Our findings show as, whilst traditional innovatimlicators fail to capture innovative potentials,
experts’ evaluations paint a different picturestof all, we have provided evidence that innowativ
processes do exist and it is possible to assess timeler different perspectives: within the firm,
within the market in which it operates, and witkive entire software sector. Moreover, it has been
also possible to delineate some general charaatsread patterns of these processes, showing that
innovations related to hard technical aspectslffih the referring market and the global level of
technology) are less prominent than those relatesthter aspects (specifically: innovations related
to what a program does, considering the markethichvfirm operates; innovations in modules,

focusing on the global software sector). This cd@sition leads to the idea of the existence of

18



innovation processes that can be labelled as irem&ah a conclusion that is in agreement with a

software sector dominated by Small and Medium pnises.

Moreover, our analysis has highlighted some intrigudifferences between innovativeness of
FOSS and proprietary software. Specifically, FO®&tons display higher level for all the

examined indicators, and almost all statisticalstasdicate that the two groups of software can be
considered as two populations with different chemastics. Differences emerge, not only in the
level of innovation, but also in the relationshipstween indicators: specifically, focusing on the
global level of technology (third dimension), FOS8utions show higher values for technical
aspects, than for modules as, on the contraryppdsas for proprietary software and the entire

sample).

Clearly, as it was underlined in previous sectidhs, characteristics of the sample made results
hardly generalizable; however, they help in shgttlion intriguing questions posed by the very
existence of the FOSS paradigm. Do the most inmgvagoftware solutions come from the
Free/Open Source world? Does the open fashioneoF@SS production mode foster innovation
processes? Does the FOSS represent a really dtdichaive for software SMEs whishing to

operate with leading-edge technologies?

Hence, building on these preliminary evidence iulddoe very interesting for future researches to
apply the methodology (or a refined version ofugjng, for instance a wider set of experts) on
larger source of information, containing data ohigher number of solutions produced by firms

from different countries.
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