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Abstract
Purpose – The purpose of this paper is to analyse the possibility for firms to consider institutional settings to
systematically direct dispersed individual efforts of discovery and invention towards objects (products or
processes) of their interest in order to enhance their value creation capacity.
Design/methodology/approach – The authors conduct a comparative analysis of the different
institutional settings within which software products are invented and produced – closed producer-centred
model, open user-centred model, and hybrid interactive producer-user model.
Findings – The authors draw indications regarding the possibility to design institutional settings for value
creation and the potential pitfalls tied to these strategic tools.
Originality/value – A theoretical framework is elaborated in order to understand the different ways in
which institutional contexts influence and direct value creation processes. The model analysed shows the
firms’ deliberate attempt to stimulate a dynamic process of social interaction and communication which may
foster higher levels of creativity and innovation. In order to guarantee the necessary accessibility and to
sufficiently motivate external programmers towards the perception of a new code, the firm has to surrender
the traditional source through which it appropriates value: barriers to the accessibility of the code developed
through IPRs. The adoption of an institutional setting which facilitates dynamic value creation processes
suggests, therefore, the need to turn to dynamic mechanisms for value appropriation in parallel.
Keywords Institution, Value creation, Software development model
Paper type Research paper

1. Introduction
Strategy literature distinguishes value creation from value appropriation processes
(Mocciaro Li Destri and Dagnino, 2005; Lepak et al., 2007). The former process entails the
creation of new sources of competitive advantage through innovation: it consists on the
intuition and implementation of new resource combinations or the development of new
competences or knowledge able to elevate the level of efficiency within the economic system
considered. Value appropriation, on the other hand, regards the issues of exploiting and
maintaining specific sources of competitive advantages and entails the capacity to obtain
rents from transactions, given a specific set of resources and of capabilities and the way
these are combined.

In the strategic literature, apart from a few exceptions, institutions have sometimes been
overlooked completely, alternatively they have been considered exogenously determined by
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governments or evolutionary paths. In the latter case, institutions represent a set of given
variables that must be considered (explicit or implicit) during decision-making processes.
More seldom, however, is the analysis of firms’ active influence on institutional contexts,
while we find some notable examples in unorthodox economics (North, 1994; Nelson, 1998).

This paper contends that firms can design and manage institutional mechanisms
strategically, not only to appropriate value, but also to enhance their capacity to create value.

Institutions have been the focus of studies in areas of intellectual endeavour which range
from politics to sociology; they have been discussed from the very different perspective and
this is the reason they have found multiple definitions (Hodgson, 1998a). In the present
paper, the notion of institutional contexts derives from the neo-institutional approach in
economic studies (Polanyi, 1957; North and Thomas, 1973; North, 1990, 1994, 1998; Heiner,
1983, 1986; Langlois, 1984, 1986a, b, c, 1992a, b, 1995; Loasby, 1983, 1986, 1994, 1998;
Hodgson, 1998a, b). As such, they include all rules and norms which lead to behavioural
regularities as well as their enforcement mechanisms. In this perspective, the rules, the
norms and the enforcement mechanisms considered may have a formal or an informal
nature; therefore, institutions range from commercial and tax laws, property rights and
contracts, to social habits, cultures and ideologies. In brief, institutions may be considered as
“the rules of the game in a society or […] the constraints men have defined in order to
discipline their relationships” (North, 1990, p. 23). The institutional context is, therefore, the
structure within which economic and social interactions take place. These social interaction
mechanisms are based on processes which involve feedback from the cumulative results of
individual actions, and thereby are capable of achieving substantial coordination and
coherence in the collective performance of the ensemble of distributed agents.

The economic historian and Nobel laureate Douglass North (1990, 1991, 1994, 1998) has
shown that institutions are relevant in economic analyses because they create inefficiencies
within the system that distort the final outcomes obtained by economic agents operating
within the system itself. Institutions, for example, define the incentives that guide economic
endeavour and create partial rigidities to the flow of tangible and intangible resources
within economic systems. Consequently, in the present analysis regarding value creation
processes, this approach points to the potential role of such institutions as a source of
systematic influence directing individual efforts of discovery and invention.

Throughout history, government agents have continuously designed institutions which
aim to create incentives towards goals considered coherent with the nation’s interest.
Amongst the typical institutional mechanisms used in capitalistic economic systems to
motivate entrepreneurs and firms towards the intuition and execution of new resource
combinations (or, in other terms, to create value), the most notable are the various forms of
intellectual property rights (IPRs) –which include patents, copyrights and industrial secrets.
Essentially, these mechanisms are aimed to motivate economic agents to create value for the
society they belong to, by consenting that the success or failure of their endeavours
influences them more than proportionately.

Consistently, the efficacy of typical IPRs to consent the protection of rent flows from new
resource combinations once they have been created (i.e. value appropriation) has often been
analysed. Furthermore, typical IPRs are designed to enhance producer-centred innovation
processes, while they were not designed to enable user-centred innovation processes which
leverage the creativity dispersed in various levels of the external environment. As a
consequence, while the efficacy of typical IPRs to enhance producer-centred innovation is
often debated, their capacity to spur user-centred innovation processes is far less debated.

Both the focus on the capacity to guarantee value appropriation from innovations and the
central role accorded to producer-centred innovation, are (implicit) consequences of having
viewed the innovation process in Schumpeterian linear terms. However, following North’s
studies regarding the economic role of institutions, the way in which IPRs are designed also
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influences the social dynamics underlying value creation processes. Furthermore, numerous
authors have underscored the importance of communication, learning and social interaction
both within the single organisation and between the firm and its environment for innovation
to take place (Chatterji and Fabrizio, 2014; Von Hippel, 1976, 1988, 1994; Allen, 1983; Nonaka,
1988; Heller and Eisenberg, 1998; Merges and Nelson (1994); Brown and Eisenhardt, 1995;
Jeppesen and Lakhani, 2010; Afua and Tucci, 2012; Meynhardt et al., 2016).

Departing from different logical bases, Hayek (1945, 1948a, 1948b, 1960, 1978), Von
Hippel (1976, 1988, 1994) and Von Hippel and Von Krogh (2003) argued that due to the fact
that the knowledge on which they rest is tacit, private and empirical, the sources of
creativity underlying value creation processes are inevitably dispersed throughout the
economic system as market mechanisms fail to consent their transfer. These studies, along
with those mentioned above regarding the role of social interaction and communication for
innovation processes, have been conducted to recognise that, within firm development, a
fundamental part of the knowledge and creative effort underlying the process of value
creation is often dispersed both within the organisation (and not necessarily restricted to the
R&D lab) and in the external context. Thus, the interest matured lately in the formulation of
open innovation models is not surprising (Chesborough, 2003; Chesborough and Appleyard
2007; Tuomi, 2002; Baldwin and Von Hippel 2011; Piller and West, 2014).

In this vein, the present study is focussed on the analysis of the possibility for firms to
actively create and strategically manage (both formal and informal) institutional
mechanisms to access and leverage knowledge and creativity which are dispersed in
their external environment.

In other terms, the question posed is: “Can firms consider institutional settings as a tool to
systematically direct dispersed individual efforts of discovery and invention towards objects
(products or processes) of their interest in order to enhance their value creation capacity?”.

In order to conduct the proposed analysis and attempt to answer the question posed, the
study contained in the rest of the paper is twofold. In the following section, a theoretical
framework is elaborated in order to understand the different ways in which institutional
contexts influence and direct value creation processes. The framework is aimed to both:
describe how institutions may play a role in directing creative efforts towards different
objects and goals; and identify a limited number of fundamental dimensions to take in
consideration when describing distinct institutional contexts and their effect on value
creation processes.

If, on the one hand, the theoretical model proposed illustrates that institutions influence
value creation processes, on the other, it does not allow to answer the question: “can firms
actively manage fine-grained instruments like institutions or are the latter developed solely
through slow social evolution processes?” and “if so, what are the potential advantages and
the possible pitfalls entailed by the use of these ‘strategic tools’?”.

Aimed towards shedding light on the possibility for firms to consider institutional
context management as a viable strategic tool to enhance their value creation capabilities,
and drawing on case studies from the software industry, the third section uses the
dimensions identified in the theoretical framework to conduct a comparative analysis of the
different institutional settings within which software products are invented and produced.
The analysis of the software industry is particularly interesting for this study as: similar
competing software products are contemporarily being invented and produced within
notably different institutional settings; it is the theatre of some of the most interesting
experiments firms are conducting in institutional context management.

2. A conceptual framework for the determinants of the value creation process
The present section sketches out a theoretical framework which renders explicitly the role
played by the institutional context in directing individual efforts of discovery and invention.
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Furthermore, it enables to pin point the main dimensions to take into consideration when
describing and evaluating distinct institutional settings and their effect on the value
creation processes which take place within them.

The theoretical representation proposed is strongly influenced by the Austrian process
and subjective view, whilst the notions of value creation processes and institutional contexts
are based on conceptual categories elaborated:

(1) within studies regarding the sources of creativity and entrepreneurial behaviour;

(2) with Penrose’s (1959) theory of firm growth and, in particular, the distinction she
introduced between productive possibilities and productive opportunities; and

(3) as mentioned earlier, with the neo-institutional approach in economics.

The conceptual representation that follows is aimed to identify the multiple layers of reality
which tie individual creativity to the value creation performances of the system analysed.
In particular, the three levels of analysis considered are:

(1) A micro-level which is composed of the agents that operate within the system
analysed and their values, beliefs, knowledge and motivations. This level is focused
on agent creativity and the entrepreneurial behaviours which lead to the intuition
and implementation of new resource combinations within the system they belong to.

(2) A meso-level which is composed of the social interaction mechanisms which define
the nature and characteristics of the institutional context within which specific
spheres of economic endeavour take place. These institutional contexts represent the
structure within which micro-level agent behaviours occur.

(3) A macro-level which is composed of economic organisations and their outcomes, in
terms of value creation performances. The organisations considered are typically
firms but, as will be the case in the software industry, may take on other forms such
as organised communities of individuals or non-profit foundations.

The firm’s capacity to create value crucially rests on the creativity expressed by individual
agents regarding products or processes that the firm may commercialise and/or adopt. It is
at the subjective level, in fact, that the kind of creativity that leads to the process of finding
new solutions to old problems or posing and resolving new problems for the first time takes
place. The kind of rationality which distinguishes the entrepreneurial behaviours on which
value creation rests presents the following distinctive characteristics: it has an intuitive
nature and cannot be represented in Cartesian logical-deductive terms; it implies the
capacity to bring a variety of information and knowledge fragments to a new synthesis; and
it rests on the ability to foresee the potential value of the new combinations perceived.

In order to comprehend the role institutions play within value creation processes, it is
necessary to abandon treating subjective creativity independently from the context in which
individuals operate. Given the non-cartesian nature of the intuition at the basis of
entrepreneurial behaviours, micro-level analyses regarding value creation are not
susceptible of deterministic theorisation. However, following the “general equilibrium”
implications of the micro-behaviours of the agents analysed provides a tool for identifying
critical structural relationships and parameters that consent to link micro-level studies
regarding individual creativity and entrepreneurial behaviours, to the emergent properties
of the macro-system.

In strategy research, it is generally accepted that the possibilities to create new resource
combinations are determined by the set of opportunities and threats present in the
environment in which firms operate. However, Penrose (1959) underscored that these
productive possibilities lead to the realisation of new resource combinations only as long as
they are perceived, the resources and the capabilities on which they rest are accessible and
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there is a motivation to grasp such opportunities. The combined presence of all three of
these conditions is necessary for innovations to take place; if any one of these conditions
comes less, new resource combinations remain mere abstract potential developments and do
not give way to concrete innovations.

On the basis of this theoretical representation, in order to assess the capacity of different
institutional arrangements to enhance innovation, the scrutiny of their effect on the three
dimensions underlying value creation opportunities identified by Penrose (1959) – i.e. perception,
accessibility and motivation – allows a systematic consideration of both the subjective and the
objective aspects necessary to give a balanced evaluation of the distinctive traits of each
institutional arrangement. The following section is dedicated to the comparative analysis of the
different institutional settings in which software development occurs and their influence on the
determinants underlying value creation processes is assessed and discussed.

3. The strategic management of institutional settings for value creation in
the software industry
The software industry is particularly turbulent and the rhythm at which innovations and re-
adjustments of the sources of competitive advantage occur is notable. It is perhaps because
of these characteristics, that the economic endeavour of software development has been for
several years the theatre of some of the more interesting experiments firms are carrying out
regarding the strategic management of institutional settings aimed to enhance their value
creation performances. The observation of these experiments allows to infer the influence
institutions exert on the determinants of firm development identified in the section above
and, also, to underscore the possible advantages and pitfalls firms face while managing
institutional settings strategically.

The software industry, shows the presence of different models of innovation and
production which coexist and compete against one another. Each one of these models is
characterised by a specific institutional setting that influences the way in which the
innovation and production of software occur.

In particular, it is possible to identify the following two software development models
which are considered “pure” as they do not share commonalities:

(1) closed producer-oriented innovation processes, which occur within commercial
software (or soft and hardware) firms and rest on the definition of institutional
mechanisms that consent high levels of value appropriation; and

(2) open user-centred innovation processes, which occur within open-source
communities of programmers or non-profit foundations and rest on institutional
mechanisms which facilitate value creation processes, but which, on the other hand,
do not allow high levels of value appropriation from innovations.

These different institutional contexts have increasingly proven to be able to elicit successful
software programming processes within firms or between networks of independent
individuals that share a common interest in the development of specific software projects. In
fact, open source software (OSS) has proven to be able to perform as well or better than
proprietary software in a number of cases[1]. Wang et al. (2012) argued that OSS and free
software (FS) projects have a better chance of success if they possess a desirable social
network capital and adopt effective strategies. The institutions that characterize each one of
these models systematically influence the main determinants underlying the software
development processes which occur within them and also affect the nature of the software
elaborated. The two “pure” models are described in brief, highlighting the institutional
differences between them and the consequences these produce on the development process
and on the software obtained.

159

Software
development

models



The closed producer-centred model
This model is typically adopted by commercial software firms. It is defined “closed” because
the development process takes place entirely within the firm and is conducted solely by the
latter’s employees. Software is developed according to engineering principles experimented
in manufacturing industries in “a deliberate attempt to transform software from an
unstructured service to a product with a guaranteed level of cost and quality” (Cusumano,
1992, p. 467; Cusumano and Smith, 1997).

Amongst the institutions that distinguish this model, the most obvious are the legal
protections applied to the software produced. In particular, the software developed belongs
to the firm within which the code is written and not to the single programmers. The specific
form of IPRs applied to software has varied in time and space, typically they are protected
by copyrights or patents. The aim pursued by the definition of such IPRs is to impede
free-riding, imitation or replication of the code to which they are applied by external agents.
Such protection is also obtained through the distribution of the object code only.

Single programmers are tied to the firm they work for by carefully designed legal
contracts. Generally, these contracts clarify that any right they may have on the code they
write automatically passes to the firm, that they are tied to secrecy regarding the contents of
their work and that they must not create disloyal competition. At times, these contracts may
contain mechanisms to stimulate virtuous behaviours – like the re-use of pieces of code.
Though it is not possible to generalise regarding the way software production is organised,
it tends to adopt principles similar to those found in manufacturing firms. Thus, software
production is guided by strong and layered managerial processes, activities and
responsibilities that are allocated to a top-down logic and work is conducted within teams.
Though this model is characterised by institutional settings similar to those of
manufacturing firms, managers often try to stimulate programmer creativity by
mimicking various aspects of the hacker culture. This may, for example, entail
encouraging a strong tension towards technical excellence and competitive spirit.

The brief description of the main traits of the formal and informal institutions that
distinguish the closed model allows to identify a number of ways in which they influence the
main determinants of the development processes that take place within this model. It is
possible to summarise them as follows:

(1) The perception of productive possibilities:

• is a top-down process – the objectives guiding software development and the
main characteristics of the software are defined at the management level (in part
this is due to the necessity to coordinate numerous teams working on different
pieces of a programme);

• software development is aimed to obtain market success – marketing
departments play a crucial role in defining characteristics that a new software
must possess based on. analyses regarding competing products and consumer
behaviour in target market segments; and

• target markets chosen to orient software development are often those segments
which are larger and present higher growth rates or that represent protected niches.

(2) The accessibility of the resources and competences necessary for the
implementation of creative intuitions:

• barriers to accessibility are high due to the extended use of IPRs on software
produced according to this model;

• new intuitions often infringe on existing IPRs, rendering difficult the
implementation of new programmes;
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• strong IPRs force firms to dedicate resources to research the contents of other
firm’s IPRs before undertaking new development paths; and

• given the interdependence between perception and accessibility,
the closed model leads to a division of knowledge within society which, in
turn, hinders not only the implementation but also the perception of new
development paths.

(3) The motivation driving software development:

• at the single programmer level – is strictly economic and is stimulated through the
use of tangible rewards like salary levels, prizes and career advancements; and

• at the firm level – it is strictly economic. Firms aim to obtain rents from the
software they develop internally.

The open user-centred model
This model describes the process underlying the development of OSS and FS[2] in the
community and foundation-based projects (O’Mahony and Ferraro, 2007). We refer to it as
“open” because it identifies a transparent and open software development process that
involves all programmers who are interested and technically able to contribute to the
elaboration of a specific programme. Contributing programmers are software users and
not employees of the project they participate on a voluntary basis, and do not receive any
direct economic reward for their personal efforts towards revealing creative contributions
to the OSS project.

This model is, in many ways, opposite to the closed one: it leads to a significant increase
in market adoption of OSS, but contemporarily it sacrifices the possibility to obtain rents
from the software produced.

The most prominent formal institutions that distinguish this model are the IPRs
applied to the software elaborated. Their aim is: to maintain OS/FS open and transparent
to all those interested to analyse, use or modify it; to maximise its circulation on the web;
and to protect the identity and the reputation of the OS community or foundation which is
governing its development (cf. Lerner and Tirole, 2002b; O’Mahoney, 2003; West, 2003;
Bogers andWest, 2012). Though in reality there are hundreds of specific licenses, there are
two archetypes of licences that show the main difference between OSS and FS.
In particular, the Berkley Software Distribution (BSD) licence which is typical of the
OS adepts and the GNU General Public Licence (GPL) which is typically used for FS
(Free Software Foundation, 1989/1991). Both licences allow the free distribution, use and
modification of the source code of the software programmes, and they both allow that
support, consultancy and training services tied to the software may be sold without
restrictions. They differ regarding the possibility for third parties (typically commercial
vendors) to add proprietary code to the community’s work and privatise it in the attempt
to make a profit (offered by the BSD license).

According to the norms of the internal organisation of the OS communities, single
programmers maintain the IPRs on the pieces of software they write. Responsibility over
the project is allocated according to the contributions made by programmers to the software
officially released on the net (cf. Dahlander and O'Mahony, 2011) – and project leaders often
tend to be also founders.

The formal institutions of this model reinforce and rest on the hacker culture that
pervades the OS programmer community (Raymond, 1999).

The brief description of the main traits of the formal and informal institutions that
distinguish the open model is sufficient to identify the ways in which they influence the
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main determinants of the development processes that take place within this model. It is
possible to summarise them as follows:

(1) The perception of productive possibilities:
• The programmers whose creative intuitions lead to the development of a new

software are geographically dispersed and are not a pre-defined group of
individuals. This aspect consents to leverage the knowledge which is
disseminated throughout very different socio-economic contexts.

• The knowledge underlying the creative intuitions is not solely technical,
programmers are essentially also users of the software they write and, often,
pour effort into these projects because they need the programmes.

• The transparency of the development process implies that individuals may
contribute to parts of the programme that best fit their skills.

• Given the possibility to download OSS whilst it is being developed and the
variety of time-space contexts in which single programmers-users operate,
the programmes are run and experimented in a variety of different settings.
This facilitates bug individuation and leads to high-quality software.

(2) The accessibility of the resources and competences necessary for the
implementation of creative intuitions:
• Barriers to accessibility are deliberately eliminated through the formulation of

licences that guarantee the transparency of both the development process and
the programmes obtained. The aim is to maximise the accessibility of the code
not only to whoever is interested in using it, but also to who is interested to
modify it and, therefore, to develop it further.

• The licences used to create interfaces for the interaction between communities,
eliminating the risk that existing IPRs of other O/FS communities or foundations
may hinder the implementation of new programmes, and thus fostering a climate
of trust between communities.

• Often the licences used contribute to the institutionalisation of the relationship
between different communities, e.g. through the use of the GPL licence, the GNU
community guarantees the fruits of their work to the Linux community.

• The high accessibility of OS/FS, the trust it encourages and the role of
meritocracy it supports give way to an “ecology of productive communities”.

(3) The motivation driving software development:

• At the single programmer level (cf. Raymond, 1998a, b, 1999; Lakhani and
Von Hippel, 2000; Lakhani and Wolf, 2001; Moody, 2001; Torvalds, 2001;
Lakhani et al., 2002; Bonaccorsi and Rossi, 2006; Franke et al., 2013) – internal
motivations include: the need for the software programme they are developing;
the impression that it may be a fun or interesting; the opportunity to learn by
working on stimulating programmes and interacting with other top programmers.

• External motivations include: signalling one’s technical abilities and increasing
one’s reputation in the programmer community; the reputation effects of
contributing to OS/FS to obtain higher economic compensations on the labour
market (cf. Von Krogh et al., 2012; Raymond, 1999; Weber, 2000; Lerner and
Tirole, 2002a, b; Hann et al., 2002).

• At the community/foundation level – to protect the identity and the reputation of
the community that is developing the software.
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The hybrid – interactive producer-user – model
This model describes the context in which firms actively collaborate with the external
open-source community on the development of specific software programmes. It is initiated by
commercial firms through the definition of new institutional arrangements – i.e., new licenses
and other new formal and informal institutions – with the objective of enhancing the firms’
innovative capacity by leveraging the creativity dispersed within the external environment,
whilst maintaining the capacity to appropriate sufficient value from the firms’ activities.

In the attempt to begin to answer the questions: “can firms actively manage fine-grained
instruments like institutions or are the latter developed solely through slow social evolution
processes?” and “if so, what are the potential advantages and the possible pitfalls entailed
by the use of these strategic tools?”, we consider the common traits of the experiences
matured by some of the most well-known software (or soft and hardware) firms. What
follows draws on a re-elaboration of archival data relative to case studies of three software
and hardware firms and three pure software firms which have in various ways set up and
managed hybrid development models (Stuermer et al., 2009; Cusumano and Yoffie, 1998;
Yoffie and Cusumano, 1999; West, 2003; Gabriel and Goldman, 2002; Moody, 2001; Long,
2003), and is supported by several personal interviews conducted with academic and
industry representatives. In particular, case studies related to the former firms are: IBM and
its successful interaction with the Apache OS community aimed at the development of the
WebSphere products; Apple’s Darwin project; and Sun Microsystems’ management of its
Solaris operating system, its OpenOffice suite and its Java programming language. Case
studies related to the latter firms include: Netscape and its unsuccessful Mozilla project; and
the successful experiences of Oracle and SAP.

The creation of a context within which to collaborate with external programmers on
specific development projects implies the careful elaboration of both formal and informal
institutions on behalf of the sponsoring firm. The donation of code on the web must be
accompanied by carefully designed licenses. Whilst OS/FS licenses are aimed to keep the
code transparent, to maintain the reputation and identity of the sponsoring community and
to avoid its hijack from third parties, in firm-based OS projects the aim pursued is to manage
the contradicting necessities of transparency and control over the code expressed,
respectively, by the external community and by the firm. In order to attract external
programmers to contribute to the development project, they must feel sufficiently reassured
that the firm will not hijack the fruits of their work once they reach a sufficient value. On the
other hand, sponsoring firms wish to maintain the possibility to reap at least a part of the
economic rents that the software produced could generate. West (2003) (cf. also Balka et al.,
2014; Deodhar et al., 2012) underscored that there are basically two fundamental choices
firms have to manage these contradicting issues:

(1) open partly – to divide the programmes into layers and to adopt a different license
for each layer; rendering some layers completely open, whilst maintaining other
layers closed (e.g. the cases of IBM and Apple);

(2) partly open – rendering the whole programme transparent, but applying terms
which concede more liberties to the sponsoring firm than is usually the case in
OS/FS licenses (SunMycrosystems’ SISSL license, and Netscape’s Mozilla Public
License and its Netscape Public License, for example). The choice of licensing terms
is rendered more difficult in the hybrid model due to the asymmetry with which
programmers judge OS licenses proposed by firms rather than by communities or
foundations[3].

The institutions a firm must manage in order to set up a successful hybrid development
model go well beyond licenses. Not only the firm must make sure technical aspects tied to
the quality and the modularity of the code released consents programmers to fruitfully feed
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a virtuous internal-external development process, but it must also be able to create a
community interested in the project it sponsors. This last necessity involves aspects relative
to agent incentives, authority structures and communication mechanisms. Technically, this
implies the creation of mailing lists, web sites and newsgroups dedicated to the projects in
order to facilitate communication and coordination between internal and external
programmers. To obtain sufficient support from external programmers, firms must manage
to overcome the mistrust which is generally felt when they show a sincere affinity to the OS
initiative and to the hacker culture.

The efficacy with which hybrid models are implemented depends, also, on the firms’
capacity to modify their internal organisational culture. There is the necessity to mature a
corporate culture that consents to embrace and appreciate external creativity avoiding to
fall into a “not invented here” syndrome.

4. Discussion and conclusion
The brief description of the building blocks underlying the creation of hybrid development
models in the software industry shows that firms are beginning (inevitably) to consider
institutional setting definition as a strategic tool which needs to be intentionally managed in
order to re-align the social structure in which software development occurs to the
contradicting necessities of value appropriation and value creation. The results that firms
have obtained through the adoption of this model have not always been positive.
The analysis of unsuccessful projects (e.g. Netscape and in many ways also Apple), shows
that the creation of valid hybrid models depends both on technical issues (e.g. the valid
modular design of the code released, or the frequency of the official updated releases) and,
even more crucially, on a deep comprehension of the systemic nature of institutional
settings. This last issue implies that it is insufficient to release precious internally developed
code with an adequately defined license applied to it. In order to stimulate the creation of a
lively community of interacting internal and external programmers, firms must support
formal institution management with the creation of a complex network of coherent informal
institutions. “Soft” aspects like modifications in the firm’s internal culture and the embrace
of the “hacker spirit” are proving to be crucial and need to be managed intentionally.

Successful hybrid models consent firms to obtain a number of benefits. In particular:
first, the extension of the user base of the firm’s products – which is due to the complex of
benefits that follows, plus the low cost of the software released and its attractiveness for
those users who value being able to control the main traits of their software autonomously;
second, an increase in the quality, reliability and stability of the software obtained – thanks
to the efficacy of bug identification given by the variety of contexts in which the software is
tested during development and the efficiency with which cognitive resources are allocated
through transparent development processes; third, the possibility that entirely new
directions for the development of software are perceived and implemented – in fact, the high
degree of accessibility given by the transparency of the development process, consents to
leverage the creativity dispersed in the external context and in some cases this has lead
firms to undertake new development paths they had not imagined ex-ante; fourth, an
increased integration of the firm’s code with other existing complementary or connected
software programmes and a boosted portability of the firm’s software on various types of
hardware; fifth, increased independence from leading software houses on behalf of firms
that produce and offer both soft and hardware – thus, tipping the power balance between
actors within technological platforms to the advantage of those who have adopted hybrid
models; and finally, the creation of a credible communication channel with the external
programmer community – this enables the firm to communicate its vision and propose
future development paths that play to its strengths, in the attempt to push the market,
external programmers and the firm itself to co-evolve harmoniously.
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Though the focus of this paper is limited to the value creation process, it cannot conclude
without discussing the effects that institutional setting management has on the firm’s
capacity to reap rents from its development activities. In fact, the adoption of the hybrid
model analysed above influences not only the firm’s value creation process, but also
inevitably implies the necessity to re-adjust the way the firm appropriates value too. These
two aspects underlying the firms’ capacity to produce rents and survive are inevitably
linked in a trade-off relationship which imposes to mutually adjust their management. The
model analysed, shows the firms’ deliberate attempt to stimulate a dynamic process of social
interaction and communication which may foster higher levels of creativity and innovation.
In order to guarantee the necessary accessibility and to sufficiently motivate external
programmers towards the perception of a new code, the firm has to surrender the traditional
source through which it appropriates value: barriers to the accessibility of the code
developed through IPRs.

The adoption of an institutional setting which facilitates dynamic value creation processes
suggests, therefore, the need to turn to dynamic mechanisms for value appropriation in
parallel. Strategy studies have suggested that IPRs are not the only tool firms possess, and
have singled out a number of mechanisms or routes through which firms may appropriate
value from their innovations (Von Hippel, 1988; Moser, 2004; Lieberman and Montgomery,
1988; Lippman and Rumelt, 1982; Teece, 1986, 2006; Pacheco-De-Almeida and Zemsky, 2012).
In particular, these include: the possession and the protection from imitation or replication of
specialized complementary assets from which to draw Ricardian rents; taking advantage of
first mover advantages during the lead time which separates the innovating firm from its
imitators; relying on the causal ambiguity tied to the tacit dimension of the knowledge
underlying the innovation and the complexity of the resource combinations implemented.
Of these mechanisms, in the case of the hybrid models discussed above only the first seems
effective. Given the transparency of the programmes released in the hybrid models discussed
above, the first source of value appropriation seems the most promising.

In the software industry, firms that have successfully adopted hybrid models have had
to tackle the value appropriation issue and show the empirical soundness of these
considerations. In fact, not only have they tried to maintain at least a part of their capacity to
reap rents from choosing “partly open” or “open partly” licensing strategies, but they have
also tended to modify their business model in a search for alternative sources from which to
appropriate value. Firms have tried to compensate the distinctive elements they lose
through their donation on the web both in the phases before and after the code development.
In particular, firms have competed on the general architecture of the software (or soft and
hardware) offered – by modifying the basic design of the complex information systems they
offer – and/or they have focussed on offering turn-key solutions for clients who express
complex and sophisticated needs (like IBM has done). Also, firms have been investing in
marketing resources, in high brand reputation, in distinctive client services and in
application design. Though the solidity of these alternative sources of value appropriation
remains to be assessed in the long run, they do illustrate initial attempts that firms are
making to compensate the adoption of dynamic value creation processes.

Though this paper focuses on value creation, it cannot conclude without considering
that the adoption of the hybrid model analysed inevitably implies the necessity to
re-adjust the way the firm appropriates value too. In fact, firms that have successfully
adopted hybrid models have tackled the value appropriation not only by choosing “partly
open” or “open partly” licensing strategies, but they have also tended to modify their
business model in a search for alternative sources from which to appropriate value.
In particular, firms have competed on the general architecture of the software (or soft and
hardware) offered, and/or they have shifted value appropriation towards service-centred
business models (Cusumano et al., 2014).
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Notes

1. Specific examples include the following software programmes: the Linux operating system; the
Apache web server; Sendmail; BIND; and the programming language PERL.

2. The distinction between OSS and FS is both ideological and tied to IPRs. In particular, FS adepts
(the most prominent of whom is Richard Stallman) are completely closed to interactions with the
commercial world, whereas OSS adepts are open to the commercial world. Parallel to these
different aptitudes, IPRs applied to FS have a “viral” nature which assures that any derived
programmes will continue to be distributed and used according to the same rules, whilst IPRs
applied to OSS do not have this “viral” nature.

3. General mistrust in commercial vendor’s underlying motivations may explain, for example, the
criticisms faced by SunMicrosystem’s SISSL license though it is analogous to the license used by
the Apache foundation.
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