
OPEN SOURCE DEVELOPER MOTIVATION AND THE 

INFLUENCE ON LICENSE RESTRICTIVENESS 

 

Pith, Mark, Stationsplein 36, 8441 AT Heerenveen, the Netherlands, 

 markpith@gmail.com, 0462721 

 

 

Business Studies 

Faculteit Economie en Bedrijfskunde, Universiteit van Amsterdam 

Master Thesis 

 

Abstract 

This paper presents the research on the motivation of Open Source developers and the influence of the 

motivational factors on the choice of license restrictiveness. The research results in a detailed 

description of Open Source software development, a literature review resulting in an integral 

framework for theoretical and conceptual model and the questionnaire to measure the conceptual 

model. The integral framework is an improvement of models used in current literature, and both the 

conceptual model and questionnaire can be used for future research.  The results of the performed 

survey shows motivational factors held by the developers (control in community, altruism, goals of 

project, self-marketing and reputation) to be of influence on the choice of license restrictiveness. 
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1 INTRODUCTION 

1.1 Management problem 

Open Source software is one which its source code is released and disclosed under licensing terms that 

allow modified versions to be redistributed (Calozo and Fang, 2009). Open Source software 

developers typically combine their efforts in projects, and for the largest part project members do not 

receive a formal payment for their contributions (Hertel et al, 2003). Both practitioners and researchers 

of Open Source software development suggest intrinsic and reciprocal motives behind these 

contributions (Hertel et al, 2003). However, the relationship between licensing terms and the 

motivation of developers to contribute to Open Source software is unknown. 

Developers motivated by the ideology of providing free software, might choose for projects with 

highly restrictive license terms that guarantee the free property of the software. In contrast, developers 

looking to advertise their programming skills might prefer unrestricted licensing terms to make sure 

their work is redistributed as much as possible. In line with this, Bonaccorsi et al (2003) showed that 

Italian software companies did not fear restrictive licenses: the restrictive licenses take away fear of 

free riding among developers and increases contributions. It is important for Open Source project 

leaders to understand the motivation of the developers and keep the relationship with licensing terms 

into consideration. Only then will the decision on licensing terms be based on considering all 

consequences of license restrictiveness.  

1.2 Research question 

Research has shown that license restrictiveness has influence on the level of contribution by a 

developer to the project (Freshtman and Gandal, 2007; Colazo and Fang, 2009; Lerner and Tirole, 

2005a). These researches prove the influence, however it is unknown why the contributions differ 

between non-restrictive and (highly) restrictive licenses. The license choice is one of the first 

fundamental configurations of the project (Colazo and Fang, 2009). Research on Open Source 

software development would therefore greatly benefit from the insight of why developers choose a 
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license. This insight will be gained by answering the main research question: Do the motivations held 

by Open Source developers for contributing to Open Source projects determine the choice for license 

restrictiveness? 

Answering this question will continue and improve the research on the motivation of Open Source 

developers. Since the license is one of the first configuration choices to be made for the Open Source 

project (Colazo and Fang, 2009). Understanding how developers make the choice to contribute to a 

project will improve the license choice of the project. This knowledge is helpful for small Open 

Source projects to ensure maximum contributions. For businesses relying on the contributions of 

developers to Open Source software, this knowledge is of fundamental importance (Stewart & 

Maruping, 2006). Understanding the motivational processes within Open Source projects could 

improve the development processes and the operations of businesses involved with Open Source 

software development. 

1.3 Research overview 

To answer the research question, it is necessary to answer multiple implicit research questions, each of 

which will have separate research and research deliverable.  Firstly, a firm understanding of what 

Open Source software development is needs to be reached. This will be in the form of a detailed 

description of the history of Open Source software, a description of the actors in Open Source 

development, a description of Open Source licenses and a full chapter of case studies on Open Source 

projects (Chapter 3). Secondly, a literature review researches how Open Source developers (and 

individuals in general) are motivated. Hypotheses on the relationship between motivational factors and 

choice for license restrictiveness will be based on this review. Thirdly, the result of this review will be 

the theoretical and conceptual model of Open Source developers’ motivation. This integral framework 

will include all major constructs as recognized in the literature review, and as such is an improvement 

of the current conceptual models. The design of a questionnaire will answer how to measure the 

constructs in the conceptual model. The questionnaire will be distributed among Open Source 
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developers. The results of the questionnaire will answer the main research question on the 

determination of the license choice by the motivational factors held by the developers.  

The theoretical model, the conceptual model and the questionnaire are outcomes of this research that 

are missing or incomplete in the current literature. All three are suitable to be used in future research. 

2 THEORY REVIEW 

2.1 Open Source software 

2.1.1 Short history of Open Source software 

Open Source software is one which its source code is released and disclosed under licensing terms that 

allow modified versions to be redistributed (Colazo and Fang, 2009). Due to the disclosure, anyone is 

free to re-use or amend the source code and this leads to loosely-knitted communities of programmers 

that manage and develop the software (Hertel et al, 2003). Communication between members of the 

community is primarily over the internet; as such members are dispersed all over the world (Wu et al, 

2007). For the largest part, these project communities consist of programmers that do not receive a 

formal payment for their contributions (Hertel et al, 2003).  However, there are viable business models 

using Open Source software and certain developers do receive a direct income for programming Open 

Source software (Hars and Ou, 2002; Krishnamurthy, 2003). The number of Open Source projects has 

grown immensely over the last years and some of these projects were so successful that they can 

compete with proprietary softwares (Colazo and Fang, 2009). Examples of well known Open Source 

software are the Linux operating system, the Firefox web browser and the OpenOffice.org office 

production suite. 

Open Source software development finds its roots in the 1960’s and 1970’s when large groups of 

researchers (both academic and private) developed computer operating systems, software and network 

protocols (Lerner and Tirole, 2005a). At that time the sharing of code among the different researchers 

was common and it took place in an informal way. The UNIX operating system and the C 

programming language are developed in that era, initially by AT&T Bell Labs. Through the 1970’s the 
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source code of the UNIX operating system was included so that academics could change the software 

where they found fit (McKusick, 1999). At the University of California in Berkeley, UNIX was 

commonly used by their computer science department and Bill Joy (co-founder of Sun Microsystems 

in 1982) modified the UNIX system slightly and started redistributing it on tape (Berkeley Software 

Distribution, or BSD). Users of BSD needed to pay a license fee to AT&T as large parts of the 

software were based on their proprietary code. Through the 1980’s source code in general was getting 

more and more valuable and AT&T insisted on higher compensation for the usage of their proprietary 

code. On request of the BSD users, UC Berkeley decided to re-write all the proprietary code and 

release the new operating system (BSD4.3) under their own copyright license that allowed 

redistribution in both source and binary form (McKusick, 1999). This copyright license is known as 

the BSD license. Today there are several BSD derived operating systems, the three most prominent are 

FreeBSD (including variants such as DragonFlyBSD and PC-BSD), OpenBSD and NetBSD.
1
 A fourth 

popular variant is Apple’s Darwin. This operating system is largely derived from FreeBSD and is used 

today as the basis for Apple’s two main operating systems: MacOS X and iPhone OS.
2,3 

Richard Stallman had been part of a community of software code sharers in the 1970’s; these were 

software programmers exchanging programming code with each other. Not only to save time and 

effort, but also to learn from each other’s work (Stallman, 1999). However Stallman noticed that in the 

beginning of 1980’s software companies setup more restrictive licenses that disallowed such sharing. 

In 1983 Stallman reacted on this development by starting the Free Software Foundation and with it the 

GNU project, which focuses on developing free software for social, ethical and political reasons 

(Stallman, 1999). The name GNU is a recursive acronym for GNU's Not Unix. A significant part of the 

GNU project was initially derived from BSD licensed software (McKusick, 1999). Eight years after 

                                              

 
1 BSD Usage Survey Report, The BSD Certification Group, 

http://www.bsdcertification.org/downloads/pr_20051031_usage_survey_en_en.pdf 
2 Open Source, Apple Developer Connection, http://developer.apple.com/opensource/ 
3 Apple Open Source Releases, http://www.opensource.apple.com/ 
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the GNU project was started the Linux kernel was added, which was the last step to delivering a fully 

functional operating system. The Free Software Foundation introduced a licensing scheme to ensure 

the software was freely distributed: the GNU General Public License (GNU GPL, or GPL) (Lerner and 

Tirole, 2005a). Like the BSD license, the GPL allows modification and redistribution of the source 

code and free distribution of binaries.
4
 The GNU project has been highly successful since the 

introduction of the Linux kernel and the GPL is now the most popular Open Source license (Lerner 

and Tirole, 2005b). The operating system resulting from the GNU project is correctly referred to as 

GNU/Linux, although most people only refer to the kernel name, Linux. Currently there is a huge 

number of different distribution (or distro’s) based on GNU/Linux, the most well known include 

Ubuntu, SUSE, Fedora (sponsored by Red Hat), Debian and Mandriva. 

Since 1988, an effort has been made to have UNIX operating systems comply with the Portable 

Operating System Interface [for Unix] (POSIX).
5
 This collection of standards defines an Application 

Programming Interface (API) that can be used to create software compatibility among different 

operating systems. BSD variants, GNU/Linux variants and MacOS X are (mostly) POSIX compliant 

and this allows for an active exchange in software programs between the different (Open Source) 

projects.
6,7,8

  

A small selection of (Open Source) projects is depicted in the timeline in Figure 1 to illustrate the 

maturing of Open Source software. 

                                              

 
4 GNU General Public License, http://www.gnu.org/licenses/gpl-3.0.txt 
5 POSIX® 1003.1 Frequently Asked Questions (FAQ Version 1.12), http://www.opengroup.org/austin/papers/posix_faq.html 
6 POSIX and Linux Application Compatibility Design Rules, 

http://www.opengroup.org/rtforum/uploads/40/7319/POSIX_and_Linux_Application_Compatibility_v0.92_released_22_Apr

il_05.pdf 
7 FreeBSD POSIX 2001 Utility Compliance, http://people.freebsd.org/~schweikh/posix-utilities.html 
8 Leopard OS Foundations Overview, http://developer.apple.com/leopard/overview/osfoundations.html 
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Figure 1 - Timeline of relevant (Open Source) projects 

2.1.2 Restrictiveness in Open Source licenses 

Open Source software implies direct access to the source code of certain software. However this is not 

the only criterion software needs to comply with for it to be recognized as Open Source. Perens (1999) 

has listed 9 criteria that Open Source license and thus software should meet; these are frequently cited 

in the Open Source literature: e.g. Lerner and Tirole, 2005b; Von Krogh and Von Hippel, 2003; West 

& Gallagher, 2006.
9,10

 The two licenses discussed in the previous section are the most prominent 

licenses today and differ greatly in restrictiveness: the GPL is highly restrictive, while the BSD license 

is considered non-restrictive (Lerner and Tirole, 2005a; Freshtman and Gandal, 2007; Bonaccorsi et al, 

2003). 

The restrictiveness of the licenses is most significantly related to the usage of the code in other 

projects. The non-restrictive BSD license allows other programmers to copy the disclosed code and 

use it in other projects and software products. What separates the BSD licenses from the GPL is that 

the disclosed programming code can be used in software distributed under a different license.
11

 This 

allowed Richard Stallman to base most of the initial GNU software on BSD released software 

                                              

 
9 (1) The software and source code need to be redistributed freely, (2) the software source code must be disclosed and the 

distribution of compiled code (binaries) must be allowed, (3) the license must allow modifications and must allow these 

modifications to be distributed under the same license, (4) if modified code is not allowed to distributed by the license, the 

distribution of ―patch files‖ must be allowed as an alternative, (5) the license must not discriminate against any person or 

group, (6) the license must not discriminate the use of software in any specific field of endeavour, such as a specific industry, 

(7) the license applies to all to whom the program is (re)distributed, (8) the rights attached to a program must not depend on 

the initial distribution and those to whom the software is redistributed receive the same rights, and (9) the license must not 

place restrictions on other software that is distributed along with the program. 
10 The Open Source Initiative also uses these nine criteria for their Open Source Definition. 
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(McKusick, 1999). The resulting software can be another Open Source project, but the BSD licensed 

code could also be used for commercial products (Bonaccorsi et al, 2003). An example of this kind of 

usage is presented in the case ―Microsoft and Open Source software‖ (Paragraph 3.4). There are some 

other terms with which this usage has to comply; most important the copyright holder (the original 

programmer) has to be acknowledged in all derivatives.
11

  

The purpose of the GPL is to ensure that both the code and the software are free, meaning freely 

available to anyone, adaptable by anyone and redistributable by anyone (Stallman, 1999; Kaminski 

and Perry, 2007). This is accomplished by setting a requirement on the license of adapted code. GPL 

licensed code cannot be used in any software that is not released under the GPL. This can also be 

turned around: software that incorporates GPL licensed code must be licensed under the GPL 

(Kaminski and Perry, 2007). Because of this property, the GPL is called a viral license. Another 

popular license originating from the GNU project is the GNU Lesser General Public License (LGPL). 

The LGPL is very similar to the GPL and also has a viral property, although the object to which the 

license refers is different. The GPL licenses code of a software program and is tied to the compiled 

software binary while the LGPL licenses the code of a software library (Kaminski and Perry, 2007). 

The LGPL licensed software can be used in other licensed software, such as proprietary licensed 

software. An example of the usage of LGPL in proprietary software is described in the case ―LGPL: 

Safari based on KHTML‖ (Paragraph 3.3). 

Not unlike commercial software licenses, the Open Source licenses are supported by copyright laws to 

reinforce the terms of the licenses (Lerner and Tirole, 2005a). 

2.1.3 Copyleft license 

Richard Stallman had the goal of giving freedom in software to other people when starting the GNU 

project (Stallman, 1999). The main concern the project faced was to prevent GNU software from 

                                              

 
11 Open Source Initiative OSI - The BSD License, http://www.opensource.org/licenses/bsd-license.html 



 

 

14 

being changed into proprietary software. Stallman and consorts used the copyright laws not to protect 

the privatization of software, but to protect the freedom of the software (Stallman, 1999). This method 

of copyright is commonly referred to as copyleft; it gives the right to run and modify the software but 

restricts any one from adding or removing restrictions. As such intellectual property rights are a force 

behind Open Source software (Bonaccorsi et al, 2003). 

The copyleft restrictions are what make the license viral as well; the copyright on GPL licensed code 

prescribes that it can only be used in free software. Any one who infringes this restriction can be 

prosecuted under copyright laws. This prevents commercial vendors from using the Open Source code 

for free, benefiting only themselves and not the software programmer. The viral property has been 

much criticized, not only by commercial software vendors but also by Open Source advocates.
12

 These 

state that the GNU project has benefited much from BSD license code, but the GPL prevents BSD 

licensed projects to use any of the amendments from the GNU project. Microsoft CEO Steve Balmer 

has made very strong statements on the viral property of the GPL, including: ―[GPL] is a cancer that 

attaches itself in an intellectual property sense to everything it touches‖.
13

   

2.1.4 Cathedral model vs. Bazaar development 

The stereotypical Open Source project team resembles much of what Stallman (1999) and McKusick  

(1999) described as code sharers: individual programmers working autonomously on programming 

software and development is initiated bottom-up. This in contrast to the stereotypical commercial 

organization where development is managed top-down and developers are instructed on what to 

program. Raymond (1999) described this contrast in his well-recognized essay ―The Cathedral and the 

Bazaar‖ in which top-down development is coined cathedral model and bottom-up development as 

bazaar model.  Raymond (as an experienced Open Source developer) initially has the notion that small 

                                              

 
12 Is copyleft too much of a good thing?, http://devlinux.org/lw-gnu-published.html 
13 Microsoft CEO takes launch break with the Sun-Times, Chicago Sun-Times 

http://web.archive.org/web/20010615205548/http://suntimes.com/output/tech/cst-fin-micro01.html 
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applications can be built with rapid prototyping and evolutionary programming, but that (large) critical 

software needed to be built as cathedrals. His opinion started to change when he realized that Linus 

Torvalds’ Linux kernel project was greatly successful using the bazaar style of software development. 

Raymond described this realization as follows: 

―Linus Torvalds’s style of development—release early and often, delegate everything you 

can, be open to the point of promiscuity—came as a surprise. No quiet, reverent cathedral-

building here—rather, the Linux community seemed to resemble a great babbling bazaar of 

differing agendas and approaches (...) out of which a coherent and stable system could 

seemingly emerge only by a succession of miracles.‖ 

After this realization, Raymond decided to test this bazaar style of software development through a 

form of action research: by developing an e-mail client while consciously trying to pursue the bazaar 

style of development. His findings during the (successful) development of this piece of software are 

described as the key success-factors of the bottom-up development of Open Source software and are 

used in this paper to describe the main characterizations of Open Source software development. 

The reason Raymond started development on an e-mail client is that he was not satisfied with the 

existing clients at that time; he therefore realized that good software starts from satisfying a developers 

own need. He started with an existing Open Source project to save time, something that Linus 

Torvalds did as well when he started development on the Linux kernel. This form of code re-use is 

commonly referred to as code forking and further described in Paragraph 2.1.5. The input Raymond 

received from users of the software was of such value that he started to treat them as co-developers. 

Because the code was openly available, advanced users started to diagnose problems, suggest fixes, 

suggest features and improve the code. The users themselves initiated this behaviour. These users were 

very often programmers as well as the GNU/Linux distributions did not target mainstream users. This 

joint effort of the large group of users and developers led to faster issue solving, or as frequently 

quoted ―Given enough eyeballs, all bugs are shallow‖ (Raymond, 1999). The Internet allowed for fast 

and easy communication between users and co-developers around the world and for the distribution of 
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a high pace release cycle. Although Raymond was clearly the project leader, all other contributions 

were fully voluntary and mostly unsolicited. The resulting e-mail client became very popular, and long 

after Raymond wrote his essay the development was taken over by a team three developers and 

deviated from some of the design plans that Raymond had put forward.
14

 This shows that the project is 

not indefinitely linked to one project leader and that the leadership is easily (and often) transferred. 

The case ―Netscape opening up‖ (Paragraph 3.1) gives an example of a software product which base 

code was fundamentally strong, but its potential was not met until the development changed from a 

cathedral style of development to a bazaar style of development. The change in style allowed using the 

code that was of interest to the core users and developers and shed everything that was not. 

2.1.5 Forking 

In some cases the code of Open Source software projects is copied in full and used for a new (almost) 

identical project. This process is called forking and unless development of both projects is highly 

synchronized will lead to two different evolution paths (Krishnamurthy, 2003). An example of forking 

is discussed in the case ―LGPL: Safari based on KHTML‖ (Paragraph 3.3), where Apple uses the 

KHTML code base to create a new HTML renderer. In many cases code forking will lead to two 

competing projects (Weber, 2000). The reason for creating a fork is often strategic or political, the 

code can be used for the specific need of a new project and the developers are not under the scrutiny of 

the original project leader. Another one could be just to take leadership over a project (Weber, 2000). 

A prominent example of developers not agreeing with the project leadership and forking the project in 

a new project is the development of XFree86. The development was considered too Cathedral by 

many lead developers: code contributions were not rapidly integrated and developers often did not 

agree with the project leaders’ choices.
15

 One of those choices was to change the license under which 

XFree86 was distributed. Many developers, users and organizations objected, but the decision was 

                                              

 
14 Fetchmail, http://www.fetchmail.info/index.html 
15 [forum] Keith Packard issue, http://www.xfree86.org/pipermail/forum/2003-March/002018.html 
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made regardless.
16,17,18

 A fork was made of the last XFree86 release with the original MIT license 

(which is non-restrictive) and named it X.Org. Subsequently nearly all of the developers left the 

XFree86 project to join the X.Org project.
16

  Currently all major distributions of GNU/Linux and BSD 

are using X.Org by default instead of XFree86.
16

 

In the case of XFree86, the main reason to fork was to take leadership of the project and avoid a 

license change. The change of license can also be a reason to fork and this specific form is commonly 

referred to as license fork. An example of such a change is described in the case ―Wine and the 

downside of non-restrictive licenses‖ (Paragraph 3.6). 

2.1.6 Influence of license choice on development 

Lerner and Tirole (2005b) researched the differences in licence usage by analysing the activity of a 

large sample of Open Source projects. They find that less restrictive licenses are more common in 

commercial environments. This is to be expected as these licenses are more flexible in allowing 

business practices. It is also in line with the expectation scholars have that companies fear restrictive 

licenses because of its viral property (Bonaccorsi et al, 2003). However in large-scale survey among 

Italian companies, this preference for less restrictive does not show (Bonaccorsi et al, 2003). The 

researched companies did not fear the GPL and commit credibly to Open Source by choosing copyleft. 

This takes away fear of free riding among developers and increases contributions by the community. 

More specifically the research shows that companies use a mix of copyleft and non-copyleft licenses. 

This means companies try to reap the benefits of both restricted and unrestricted licenses. 

The contributions to Open Source projects are influenced by the kind of license as well. Freshtman 

and Gandal (2007) focus on the effort individual developers show measured in the amount of lines 

                                              

 
16 Make Your Open Source Software GPL-Compatible. Or Else., Appendix A: The Cautionary Tale of XFree86, 

http://www.dwheeler.com/essays/gpl-compatible.html#xfree86 
17 [forum] Announcement: Modification to the base XFree86(TM) license., http://www.xfree86.org/pipermail/forum/2004-

January/001892.html 
18 XFree86 4.4: List of Rejecting Distributors Grows, http://yro.slashdot.org/yro/04/02/18/131223.shtml?tid=104 
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coded. They find that developers show more effort when coding under less restrictive licenses. This is 

in line with the findings of Lerner and Tirole (2005b). They look for the explanation in the nature of 

the reference to the developer. Under the BSD it is explicitly mentioned what is coded by who while 

under the GPL all contributors are mentioned in one list. Making the list is enough motivation for 

some developers to contribute a minimum effort. This is would be the reason for finding contributors 

to be active in more projects under restrictive licenses (Colazo and Fang, 2009; Freshtman and 

Gandal, 2007).  

2.1.7 Overview of licenses 

The most important classification of the different licenses for the research is the restrictiveness. The 

valuation of restrictiveness is made by the classification put forward by Lerner and Tirole (2005b) and 

Kaminski and Perry (2007). The result is presented in Table 1. Non-restrictive licenses (such as BSD) 

allow the Open Source code to be used in any project (including proprietary). Restrictive licenses 

(such as LGPL) do not allow the usage of licensed code in non-restrictive or proprietary licensed 

software, but allow the usage of its libraries in such software. Highly restrictive licenses (such as GPL) 

do not allow the code to be used in any project with a different license. Code that is released in the 

public domain is not licensed at all, but the code is fully disclosed.  

Licenses that receive much attention in the literature other than the GPL and BSD license are the MIT 

and Apache license. The MIT license is also referred to as the X11 license and was originally designed 

for the X Window System, which today is mostly used in the form of X.org. The MIT license is 

considered non-restrictive. The Apache license was originally designed for the immensely popular 

Apache web server and is also considered non-restrictive. 
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Non-restrictive Restrictive Highly restrictive 

Apache Software License Apple Public Source License CeCILL License 

BSD license (original or revised) Common Public License GNU General Public License (GPL) 

Intel Open Source license GNU Lesser General Public License (LGPL) XFree86 License 

ISC License IBM Public License   

Microsoft Public License (Ms-PL) Microsoft Reciprocal License (Ms-RL)   

MIT or X11 License Mozilla Public License (MPL)   

Perl Artistic Nethack Public License   

PHP License QT Public License   

Python License Ruby License   

Zope Public License Sun Public License   

Public domain     

Table 1 - Licenses categorized by restrictiveness (Lerner and Tirole, 2005b; Kaminski and Perry, 

2007) 

2.2 Actors in Open Source software development 

2.2.1 Developers, users and commercial organizations 

Large-scale projects, such as the GNU project, consist of subprojects focusing on one piece of 

software. These smaller subprojects have their own gathering of developers and users with their own 

habits (Von Krogh et al, 2003). Typical Open Source software projects have a project leader or lead 

developer overlooking the activities within the project and directing the intention of the project. 

Osterloh et al (2001) divide the Open Source community into two tiers. The first tier consists of 

community members: individual developers and project leaders. These individual programmers are 

free to contribute what they deem necessary. The project leaders will decide if their contribution will 

be added to the project and consequently the software product (Von Krogh et al, 2003). This first tier 

corresponds to the actors and activities described in the bazaar style of software development. 

In the second tier, there are commercial companies that use the source code developed by the first tier. 

In some cases these companies help develop the software by paying developers to contribute (Hars 

and Ou, 2002). These developers can be either external parties working autonomously or internal 

hires. The reason for doing so is to gain spillovers from pooled R&D or benefit from spinout projects 

that help to break competitors’ lock-in benefits. In many cases, the companies do not contribute to the 
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source code, but sell complementary products such as software and computer hardware, or services 

such as user support (West and Gallagher, 2006). Three types of business models can be recognized in 

which (1) companies only sell complementary products or services, (2) companies supply software 

under commercial licenses and (3) companies supply software under Open Source licenses (Koski, 

2005). Business models related to Open Source software are further discussed in Paragraph 2.2.3. 

Other actors involved with Open Source software are the end-users. These are partly the same 

individuals and companies that contribute to the development as well. Non-developing end-users can 

contribute to the project by offering user-to-user support or by monetary donations (Lakhani and Von 

Hippel, 2003). However, most of end users (both individuals and organizations) are not involved in 

contributing to the project directly. They do take part of a critical mass of users that is important for 

the usability of the software (standard) or system (Bergquist and Ljungberg, 2001). An example where 

the critical user mass could be important is OpenOffice.org; the Open Source office production suite 

sponsored by Sun Microsystems.
19

 OpenOffice.org could reduce the lock-in effect of Microsoft 

Office’s proprietary document formats if a critical market share is reached for the OpenDocument file 

format. Creating a viable alternative for Microsoft Office will make potential clients less dependable 

on Microsoft Windows and allows for better platform independence. 

The different actors involved with Open Source software development and their activities are 

summarized in Table 2. Not all actors contribute or benefit in the same degree, some may not benefit 

or contribute at all.  
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Actor Contribution Benefit 

Individual community developers Develop the Open Source software Internal and external benefits 

 

Commercial organizations Pay developers directly or 

indirectly 

Sell complementary products or services 

- Support or administration services 

- Sell software containing OS code or 

libraries 

- Code forking 

 

End users (Individuals and 

Organizations) 

Contribute to project  

- Support 

- Donations/Distribution fees 

- Critical user mass 

Use software 

Table 2 – Actors in Open Source software development 

2.2.2 Contributions vs. benefits (free riding) 

Theorists recognized the problem of free riding as early as 1848: individuals can enjoy the benefits of 

group action without incurring the costs of contributing (Booth, 1985). In smaller groups the problem 

is generally considered less often a concern, while in larger groups the perverse behaviour can go 

easily unnoticed. The misbalance between the contributions from actors in Open Source development 

and the benefits the actors enjoy can be considered free riding. For example when an individual 

receives a direct income for developing software but only copies Open Source software, they are free 

riding on the contributions of other developers. Similarly commercial organizations could use Open 

Source code without contributing to the project by not dedicating developers on the project. Such 

behaviour is described in the case studies: Apple used the LGPL licensed KHTML web-browser code, 

initially without properly giving back to the original project (Paragraph 3.3), Microsoft used BSD 

licensed code in their Windows networking while badmouthing Open Source software project 

(Paragraph 3.4) and TransGaming Technology used the MIT licensed Wine for their commercial 

product without devoting development to the original code (Paragraph 3.6). The case of Apple and 

KHMTL shows that the increase in contributions can bring back the balance with the benefits and as 

such change the perceived free riding. Finally end-users could use the resulting Open Source software 

without contributing to the project (other than being part of a critical user mass). Due to the low costs 
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of electronic distribution, this is typically not considered a problem. None the less many larger Open 

Source projects offer non-electronic distributions such as CD-ROM’s, which are shipped at a 

(marginal) fee to raise funds. Richard Stallman managed to finance much of the initial software 

development on GNU’s Emacs in a similar fashion (Stallman, 1999). In this way, end users can 

contribute monetarily to Open Source projects and ―offset‖ their free riding. 

Edwards modelled the release of individual coded software as three choices: not to distribute the 

software, distribute the software under commercial terms and release the code and software under an 

Open Source license (Edwards, 2001). The costs of distribution of the source code on the internet are 

close to nil such that free riding by an additional user does not impact the costs of the developer. 

However the developer can receive two benefits from distributing: other users can improve the 

software and releasing the software as Open Source might be interpreted as precedent for others to 

make the same choice. On a higher level, free riding on one project could be balanced by releasing a 

separate project under an Open Source license. 

All three types of actors are able to free ride on Open Source software and code: developers, 

commercial organizations and end users. Due to low costs of distribution free riding does not always 

impact monetary costs, although intrinsic motivations might be affected. Some developers might free 

ride on one project but might contribute to another open source project. As such, the level on which 

free riding can take place or compensated could be on the project level, or higher on the level of the 

Open Source community. 

2.2.3 Business models for commercial organizations 

The viral property of copyleft licenses (such as GPL) affects the commercial possibilities of the code 

as derived work always needs to be disclosed (Krishnamurthy, 2003). Therefore the possible business 

models are limited. Krishnamurthy wrote an in-depth breakdown of the possible business models 

based on Open Source software, differentiating between copyleft and non-copyleft licenses. 

The first model as described in previous sections is based on the distribution and servicing of Open 

Source. As Richard Stallman had done with Emacs, many companies make money distributing Open 
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Source software on physical media (such as CD-ROM’s and USB drives) for a fee. Secondly the same 

distributors often offer services to maintain and support the distributed software. Especially 

commercial end users are willing to pay for accountability in the offered service rather than relying on 

free, voluntary support. Similarly, commercial users are willing to pay for services keeping their 

software up to date. Companies that could be qualified as distributors are Red Hat (Red Hat Enterprise 

Linux and Fedora), SUSE (SUSE Linux Enterprise and openSUSE) and Canonical (Ubuntu). The 

distributed software could be distributed under either copyleft or non-copyleft licenses. 

Next to the model for commercial distributors of Open Source software, two business models can be 

recognized for Open Source software producers. The first is typically only suitable for non-copyleft 

licensed software in which the source base is disclosed, but further extension of the base is released 

under a commercial license. This is referred to as dual licensing where the producers maintain both the 

base and the expansion. In other cases the community maintains the base code. The producer will 

benefit from any improvements by the community in the source code base when these are disclosed. 

An example where the community maintains and a commercial company expands the base is 

Codeweaver as presented in the case on Wine and the MIT license (Paragraph 3.6).  

The second model relevant to producers assumes the software to be licensed under copyleft licenses. 

In this case, the producer discloses the full source code as required by the copyleft license. The 

producer will receive payments from the users for support and maintenance of the software and 

training on the usage of the software. If the users improve the source code and disclose it, the producer 

will be allowed to include this code in their code base. The main advantage of this model is to gain 

spillovers from others’ development or benefit from spinout projects that help to break competitors’ 

lock-in benefits (such as Sun’s OpenOffice.org) (West and Gallagher, 2006). 

Similar to the above is the last model recognized by Krishnamurthy in which the services, 

maintenance and training are provided by a third party that do not produce any software. These third 

parties benefit in two ways from Open Source software: they do not have to develop a product and, the 

free distribution of Open Source software allows for a large user base and thus potential client base 



 

 

24 

(Koski, 2005). A variant of this model is the software and hardware bundling, in which the vendor 

bundles their product with Open Source software on which they earn money. An example of bundling 

could be recognized in phone manufacturers that deliver their hardware with the Android operating 

system, which is disclosed under the GPL and Apache license. 

There is however an exception between the non-copyleft and copyleft producing business models that 

Krishnamurthy presents: dual licensed software of which the producer holds the full copyright rather 

than the forking of an existing project. In this case the producer can still choose to disclose their 

source code base under a copyleft license, while being allowed to distribute the full, extended version 

under a commercial license. In this way the code is protected by the copyleft license against the code 

usage of other commercial licenses, while still able to benefit from other developers’ improvements. 

This form of dual licensing is described in the case on MySQL (Paragraph 3.2). 

2.2.4 Transaction cost theory 

The transaction cost theory is an economic theory on the relationship between buyer and supplier. In 

information management the theory is often used to provide a set of principles to make decisions on 

outsourcing information systems also referred to as make or buy decisions (Ngwenyama and Bryson, 

1999). By contracting out the development of information systems, the organization will lose a certain 

degree of control. In particular, there are two prominent associated risks: shirking (underperformance 

of the vendor) and opportunistic bargaining (overpricing by vendor). The transaction cost of 

outsourcing is however not just the direct cost of the vendor, it also includes setting up the relationship 

and monitoring the vendor’s activities (Ngwenyama and Bryson, 1999). When the sum of these costs 

is higher than the costs of internal development, the decision should be made to make rather than buy 

the solution.  The principle of make or buy decisions for information systems would apply on the 

lower level of software development as well. 

Between the decision to make or buy software could be an intermediate or hybrid choice of choosing 

to fork an Open Source project. If the forked project is internally managed it could be considered a 

make decision with much lower costs of development because of the existing code base. If the forked 
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project is managed externally, the availability of source code could force transparency leading to a 

lower possibility of shirking. Furthermore, there could be a lower chance on opportunistic bargaining 

if the source code can be taken to another vendor. The case of Apple and KHTML (Paragraph 3.3) 

gives an example of a decision to start with a forked project for a software solution rather than to make 

the whole solution internally. 

2.3 Theory on motivation of developers 

The reviewed literature related to Open Source developer motivations will be presented in the 

framework of two models: the Extended Kandermans Model and the VIST model, both previously 

described in the same context by Hertel et al (2003). 

First the underlying theories are discussed, to create a better understanding of these two models. The 

theories that are relevant for the two models are; principal-agent theory, Maslow’s hierarchy of needs, 

self-determination theory, Herzberg’s two factor model, goal setting theory, expectancy theory, theory 

of planned behaviour, and theory of swift trust. A comparison is made with the theory on motivation 

of volunteers. Secondly, the two models are described and constructs as recognized in the reviewed 

literature are placed in the two frameworks. 

2.3.1 Principal-agent theory 

The principal-agent theory (or just agency-theory) is an economical theory on the risk sharing between 

two individuals or groups. The two actors are referred to as the principal, who delegates work, and the 

agent, who performs the work (Eisenhardt, 1989). The theory is concerned with the agency problem 

that arises from the relationship between the two actors. First there can be a difference in the goals that 

the principal and the agent hold. Secondly the principal incurs costs to verify the behaviour of the 

agent. These two problems can lead to a lack of effort by the agent (shirking) and this perverse 

temptation is called moral hazards in the context of agency theory. There could also exist a problem of 

a-symmetric information between the principal and the agent. The agent can present himself as having 

certain skills or abilities, while the principal cannot verify this up front. This is called adverse 
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selection. These issues can be overcome by the (costly) monitoring of the agent by the principal. 

Another way to overcome these issues is by aligning the goals principal and agent have (Eisenhardt, 

1989). These problems are almost identical to the two main problems as recognized in the transaction 

cost theory as described in the previous paragraph.  

In the bazaar-style of Open Source software development these problems are less evident as the 

relationship between the principal and the agent is not evident (if existent): there is no principal who 

delegates work to developers. In more formal styles of Open Source software development such 

relationship could exist. The open nature of Open Source software takes away many of the information 

problems; developers’ work is easily monitored even for external parties which leaves the goal 

alignment between the principal and the developer to receive more attention in the context of Open 

Source software development. Only when the principal has control over incentives that are 

motivational factors of the developers can goal misalignment be overcome. It is therefore important to 

understand what these motivational factors are. 

The events around the XFree86 project (Paragraph 2.1.5) show that if the goals of the developers are 

not in line with the project leaders, the developers will contribute less, up to the point where they 

stopped development on XFree86 and continued on X.Org instead. 

2.3.2 Maslow’s hierarchy of needs 

Maslow’s hierarchy of needs (Maslow, 1954) models the human needs in five hierarchal levels, often 

depicted in a pyramid shape.  The largest and lowest level of needs is categorized as physiological 

needs. These needs are often needed for human survival, such as: breathing, food, sexual activity and 

clothing. The layer of needs on top of those is needs of safety, which include personal and financial 

safety, health and well-being. The third layer is named love and belonging, which are social needs and 

involve feelings of belongingness. After the third layer of needs is fulfilled, the next is esteem. Esteem 

presents the human need to be accepted and appreciated by others. By engaging in a profession or 

hobby, people gain recognition and a sense of involvement, through which they feel valued. The top 

layer of needs, self-actualization, only becomes important to a person when all lower levels of needs 
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are satisfied. Self-actualization relates to what the full potential of a person is, in the opinion of the 

person, and how this potential is realized. An important aspect of self-actualization is that it is the 

individual self who desires to achieve its ambitions. 

2.3.3 Self-determination theory 

The self-determination theory focuses on the degree to which individuals are self-motivated and self-

determined. Ryan and Deci (2000) distinguish between the different kinds of motivation based on the 

reason or goal that result in the behaviour. The main distinction is made between intrinsic and 

extrinsic motivations. Intrinsically motivated actions are inherently interesting or enjoyable, while 

extrinsically motivated actions lead to a separable outcome (Ryan and Deci, 2000). When an 

individual is motivated intrinsically, they act because the action is fun or challenging, rather than 

because of an external reward such as monetary reward. It is however very personal for which 

activities individuals feel intrinsically motivated and for which they do not. This means that one 

developer can do his job solely to earn a living, while another developer can spend all his spare time 

on the same job without being paid. 

Since developers in the bazaar-style typically do not receive a direct income for their contributions, 

intrinsic motivations are often suggested as the main motivations for activity in Open Source projects 

(Bitzer et al, 2007; Bonaccorsi and Rossi, 2003; Bonaccorsi and Rossi, 2006; Hars and Ou, 2002; 

Hertel et al, 2003; Lakhani and Wolf, 2003; Lerner and Tirole, 2002; Li et al, 2006; Osterloh et al, 

2003; Shah, 2005). These motivations are often captured as fun and enjoyment or referred to as homo 

ludens. Homo ludens or ―playing man‖ originates from the play theory by Johan Huizinga which 

emphasise the importance of play element in societies (Bitzer et al, 2007). 

2.3.4 Herzberg two-factor model 

One of the building blocks of the theory on job motivation is the two-factor model by Frederick 

Herzberg that focuses on differences between motivational factors and hygiene factors (Miner, 2005). 

Herzberg was the first to make this distinction between factors that create positive job attitudes 

(motivation) and those causing negative attitudes (hygiene). Positive job attitudes are created when an 
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individual’s basic needs are met, while negative attitudes are created when requirements in context are 

not met. For example, increasing pay will create a positive attitude and not serving coffee during a 

break will create a negative attitude. However increasing the amount of coffee an employee is allowed 

to drink beyond their need will not have any positive influence; only a negative attitude can be created 

when the requirement of the context is not met. Increasing the pay will almost always create a positive 

attitude, without limits. 

The perspective that Herzberg takes is from the content of the job: what is it the worker needs and in 

what degree are these needs met. Another perspective within the literature prioritizes the process of the 

job. Locke and Latham explain the motivation to work by integrating three process theories, namely 

goal setting theory, expectancy theory and social-cognitive theory (Locke and Latham, 1990). 

2.3.5 Goal setting theory 

The goal setting theory proposes a relationship between goals and performance. By setting conscious 

and specific goals, individuals are incentivised to meeting those goals and thus increase their effort 

when the goals are ambitious. It is however important that the individual is committed to the set goals. 

Locke and Latham state that monetary incentives strengthen the goal commitment and that public 

commitments appears to be more effective than private commitments. However the motivation 

individuals derive from setting goals is likely to be little or even negative when the goals set are 

unrealistic (Locke and Latham, 1990) 

2.3.6 Expectancy theory 

Based on the work of Victor Vroom, Locke and Latham introduce the expectancy theory: the work 

output is the multiple of expectancy, the belief that the effort will lead to output, instrumentality, the 

belief that the output will lead to reward, and valance, the perceived value of the reward. These three 

aspects all have a positive influence on the work output, even when the other two are kept constant. 

A broader construct than expectancy is self-efficacy, which is a concept in social cognitive theory: the 

individual’s judgement of its ability to execute the required actions. When the individual is confident 
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about his or her ability, he or she will be more motivated to perform and vice versa. Again for this to 

hold the individual would also need to value the expected reward (Locke and Latham, 1990).  

2.3.7 Theory of planned behaviour 

Ajzen (1991) theorizes on the motivation of human behaviour in general. His theory of planned 

behaviour partly finds its roots in the theory of self-efficacy, and in the theory of reasoned action. The 

theory of reasoned action proposes two influences on the individual’s decision to show a particular 

behaviour: attitude, the individual’s evaluation of the behaviour as positive, and subjective norm, the 

perceived opinion of the individual’s significant others on the behaviour, both of which results in a 

higher intention or motivation (Ajzen en Fishbein, 1977). In the theory of reasoned action the 

perceived behavioural control is added and accounted for when the individual has the intention to 

show a particular behaviour, but feels inhibited because of lack of confidence or control over the 

behaviour (Ajzen, 1991). 

2.3.8 Theory of swift trust 

The feeling of trust is based on the expectation that others will behave as expected. The relational 

perspective of trust takes the viewpoint of valuation of the individuals’ self-interest: an increase in 

trust will take away costs of self-protective actions against opportunistic behaviour of others and will 

enable individuals to take risks (Jaarvenpaa et al, 1998). Alternatively the social perspective of trust 

centres on the moral duties that are commonly held within a social group regarding one’s obligations 

towards others. Sources of trust could be familiarity between the actors, shared experiences, reciprocal 

behaviour, fulfilled promises and non-exploitation of vulnerability (Meyerson et al, 1996).  

Virtual teams typically have members that reside all over the world, interact primarily through 

computer enabled communications and rarely or never see each other in person (Jarvenpaa et al, 

1998). This form of team forming relates largely to how Open Source project are organized. 

Temporary virtual teams exhibit behaviour that presupposes trust among members, however the 

normal sources of trust are not obvious (Meyerson et al, 1996): the virtual teams act as if trust has 

previously been demonstrated. In the theory of swift trust this trust is formed through a manner of 



 

 

30 

collective perception within the team. This collective perception is strongly linked to the actions and 

tasks that need to be taken within the virtual team. It is the swift trust created by the common actions 

and tasks that enable members to act, and through this the trust is reinforced (Jaarvenpaa et al, 1998). 

2.3.9 Theory on motivation of volunteers 

Volunteering is any organized activity in which time is proactively and freely given to benefit a certain 

cause, or another person or group. It does not include spontaneous help or assistance to close ones 

such as friends and relatives (Wilson, 2000). Since developers in the bazaar-style of Open Source 

software development seem to give their time-consuming work away for free, Open Source software 

development is often regarded as volunteer work. For example Bitzer et al consider Open Source 

software a public good and developers as volunteers contributing to this public good (Bitzer et al, 

2006). Although the purpose of this paper is not to defend or reject the proposition that Open Source 

developers are volunteers, it is in the interest of the subject to compare motives as recognized in the 

literature on volunteering with those found in the literature on Open Source developers. As a reference 

to the motivations, the model of Clary et al on functions of volunteering will be used. 

Clary et al (1998) review the literature on motivations behind volunteering and model six functions of 

volunteering that could explain the motivation. They named these six functions the Volunteer Function 

Inventory. The first function, coined Value, relates to the opportunity of the individual to express 

values of altruistic and humanitarian concerns for others. Altruism is the selfless concern that 

individuals hold for the welfares of others, and as such altruism is the opposite of selfishness. 

Secondly, learning new skills and the chance to exercise knowledge, skills and abilities are a function 

of volunteering that was named Understanding. Individuals might not get the opportunity to learn and 

practice these in other environments.  The Social function of volunteering relates to activities that are 

shared with close-ones or to activities that are valued by people important to the individual.  The two 

main factors here are the sharing of an activity, where the content of the activity is irrelevant, and the 

contribution to a cause valued by others. The fourth function, Career, is concerned with career-

benefiting functions of volunteering. Similar to Understanding, individuals might value the learning 
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aspect of the activities in volunteer work. However the goal is not to learn a new skill, but to improve 

the marketability of the individual. The volunteer work could serve as formal work experience. The 

Protective function of volunteering benefits individuals by taking away negative feelings of one self. 

Guilt of feeling more fortunate than others could be one of these feelings. Finally, the sixth recognized 

function of volunteering, Enhancement, is also related to the feelings derived from the work by the 

individual, but are related to creating positive feelings rather than to taking away negative feelings. 

Examples of such feelings could be personal development or improvement of self-esteem. 

2.3.10 Theory on Open Source developers: Extended Klandermans Model 

Hertel et al (2003) research the motives held by Open Source developers contributing to the Linux 

kernel project. They reviewed two relevant models from the social psychology from which they 

derived the factors used in their questionnaire research. The first model focuses on the motives of 

individuals to voluntarily join social movements. Hertel et al argue that the Open Source community 

can be compared to social movements as the political and social goals of the Open Source community 

can be seen as a collective effort to solve a common problem of its members. They base their theory 

largely on the publications of Bert Klandermans: joining a social movement depends on the degree the 

costs of joining are covered by the benefits. The model implies the individual will weigh the goals of 

the movement by the likelihood that these goals will be met, before deciding on joining the movement. 

The second argument for joining is peer reaction (friends, family or other influential people), which 

can lead to either a positive or negative decision to join a movement. The third influence is the 

personal cost-benefit analysis: the money, time and effort it costs to join the movement need to be 

covered by rewards of joining. These rewards can be the personal benefits of the movements’ goal, but 

also unrelated rewards such as making friends. These three influences as recognized by Klandermans 

correspond largely with the theory of planned behaviour, only leaving out the attitude of the 

individual. Hertel et al extend the theory of Klandermans and Oegema (1987) with the notion of group 

identification as described by Simon et al (1998). Group identification has influence on the 
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individual’s decision as the individual values being part of a community and being able to identify him 

or herself with other group members. 

The motivational factors for Open Source developers as recognized in the current literature will be 

presented in a themed context derived from the classes of the two models used by Hertel et al.  

2.3.10.1 Collective motives 

The value of collective goals and the perceived attainability of these goals are part of the theme named 

collective motives (Hertel et al, 2003). Li et al write that idealized behaviour in Open Source 

development can lead developers to be motivated by project leaders’ actions (Li et al, 2006). As an 

example, they give the influence of Richard Stallman on the ideology held by many Open Source 

developers.  Both the articles by Bonaccorsi and Rossi (2006) and Gosh et al (2002) explicitly mention 

ideology held by some behind Open Source software: sentiment against proprietary software. Not only 

towards the closed nature of the software and the inability to share the code amongst developers, but 

also towards the (monopolistic) power that companies achieve through the selling of proprietary 

software. 

The viral nature of restrictive licenses ensures that the source code of Open Source projects is used 

within the spirit of Open Source software, and more specifically is not used in proprietary software. 

Secondly restricted Open Source software cannot benefit any monopolistic powers. 

Hypothesis 1 (H
1
): Developers that hold ideology as a motivation to contribute to Open 

Source projects, prefer more restrictive licenses. 

2.3.10.2 Norm oriented motives 

The second theme of motivations, norm oriented motives, contains the expected reactions of those 

important to the individual. Although this class of motives is described for the values held by friends 

and family, the theme is somewhat extended to include the values held by project members. 

The recognition that developers receive for their contributions to Open Source software can be 

motivating. This could be an improved reputation from being part of a project. The prestige of this 
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activity could give the individual a higher social status (Bitzer et al, 2007; Bonaccorsi and Rossi, 

2003; Hertel et al, 2003; Wu et al, 2007). More specific to the Open Source community, this could 

lead to peer recognition. Part of the parent-construct recognition, this construct is specific to the peer 

group of the developer and relates to the activities and the quality of work showed by the developer 

(Hertel et al, 2003; Lerner and Tirole, 2002; Li et al, 2006; Osterloh et al, 2003). 

Reciprocity within the context of Open Source development refers to the obligation that developers 

feel to give back to the community, project or individual from which or who they have received either 

code or software (Lakhani and Wolf, 2003; Li et al, 2006; Osterloh et al, 2003; Shah, 2005; Wu et al, 

2007). As it is the norm to share and give back, the developers might be motivated to contribute to a 

project after they have used the resulting software. On a higher level, developers might contribute to 

Open Source software because they expect others will give back and improve the software. This is 

also an aspect of the construct personal needs. 

2.3.10.3 Reward motives 

The third theme includes reward motives that result from making a choice between costs and benefits. 

These can be internal factors such as intrinsic factors, or external factors such as income.  

Fun and enjoyment is the intrinsic reward that developers receive from participating in Open Source 

projects because they enjoy the activity (Bitzer et al, 2007; Bonaccorsi and Rossi, 2003; Bonaccorsi 

and Rossi, 2006; Hars and Ou, 2002; Hertel et al, 2003; Lakhani and Wolf, 2003; Lerner and Tirole, 

2002; Li et al, 2006; Osterloh et al, 2003; Shah, 2005). Bonaccorsi and Rossi (2003) specify in more 

detail that developers could appreciate the creativity in coding software. The construct is included as 

part of the parent-construct Intrinsic motivations.  

As in the theory on volunteering, altruism is considered of motivational influence on developers 

(Bitzer et al, 2007; Bonaccorsi and Rossi, 2006; Ghosh et al, 2002; Hars and Ou, 2002; Haruvy et al, 

2003; Wu et al, 2007). Altruism in Open Source development results in the produced code and 

software, but also in sharing knowledge and skills by helping and teaching others. Since the developer 

targets project members with their efforts of code sharing, helping and teaching, it is expected that the 
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developers would value their efforts to be protected by restrictive licenses and not to be used for the 

profits of others: 

Hypothesis 2 (H
2
): Developers that hold altruism as a motivation to contribute to Open 

Source projects, prefer more restrictive licenses. 

A direct income for the contributions to an Open Source project would be the most obvious extrinsic 

motivation developers could have (Bonaccorsi and Rossi, 2006; Hars and Ou, 2002; Hertel et al, 2003; 

Lakhani and Wolf, 2003). Developers can get paid directly by one of the companies in the second tier 

of the project, or get revenues from their own commercial activities. These commercial activities could 

be any business model as described in Paragraph 2.2.3. As illustrated in this paragraph, the 

commercial activities are in some degree limited for restrictive licenses. It is therefore expected that 

paid developers are more involved with less restrictive licenses and developers that aim to get paid for 

their contributions will prefer less restrictive licenses to give them commercial freedom: 

Hypothesis 3 (H
3
): Developers that hold direct income as a motivation to contribute to Open 

Source projects, prefer less restrictive licenses. 

A second obvious extrinsic motivation is the software resulting from the Open Source project. Very 

often developers write code to ―scratch an itch‖: they write software to fulfil their own personal needs. 

Firstly there is the direct benefit of using the software once it is finished (Bitzer et al, 2007; 

Bonaccorsi and Rossi, 2003; Bonaccorsi and Rossi, 2006; Ghosh et al, 2002; Hars and Ou, 2002; 

Hertel et al, 2003; Lakhani and Wolf, 2003; Lerner and Tirole, 2002; Osterloh et al, 2003; Shah, 

2005). Secondly the user benefits from all the future improvements added by other developers to their 

personally customized software, either because of communal obligations or because of licensing 

restrictions. It is this second part that is expected to motivate the developer to choose restrictive 

licenses, as it requires all derivative work to be shared back: 

Hypothesis 4 (H
4
): Developers that hold personal needs as a motivation to contribute to 

Open Source projects, prefer more restrictive licenses. 



 

 

35 

Two other professional influences are captured under the parent-construct career. The first is the 

enhancement of human capital. Any learning and skill development that results from activities in 

Open Source software development can help the developer market him or herself better for other jobs 

or projects (Bonaccorsi and Rossi, 2006; Ghosh et al, 2002; Hars and Ou, 2002; Hertel et al, 2003; 

Lakhani and Wolf, 2003; Li et al, 2006; Shah, 2005; Wu et al, 2007). Ye and Kashida (2003) add 

learning in general as a motivational factor, as they noticed that developers learned more than 

programming skills from project involvement, members developed social and language skills because 

of the interaction with people in different languages and from different cultures. 

The second construct that is part of career is the construct self-marketing. The Open Source developer 

will have a chance on career advancements by exercising their abilities publicly. The experience 

gained from devoting time and effort to the Open Source project is formalized and can be used as a 

reference for work experience for future employers (signalling). Being active in Open Source projects 

can lead to a reputation among developers and access to a network of professional programmers. This 

can have a positive influence on the career of the developer as it enables him or her to self-market 

(Bonaccorsi and Rossi, 2003; Hars and Ou, 2002; Lakhani and Wolf, 2003; Lerner and Tirole, 2002; 

Osterloh et al, 2003; Wu et al, 2007). Lerner and Tirole (2005b) find that Open Source developers 

contribute more to non-restrictive licensed projects, measured in lines of codes per developer per 

project. The main explanation they give is that the BSD license requires the lines of code to be allotted 

to the original programmer, and therefore these lines are more affective for signalling to future 

employees. It is therefore expected that developers who value self-marketing as motivation for activity 

in Open Source projects prefer non-restrictive licenses: 

Hypothesis 5 (H
5
): Developers that hold self-marketing as a motivation to contribute to Open 

Source projects, prefer less restrictive licenses. 

2.3.10.4 Collective identity 

Community identity corresponds to Maslow’s needs of love and belonging. This leads to a behaviour 

that is similar to altruistic behaviour, but perhaps even better compared to taking care of friends of 
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family. Contributions motivated by this construct will be aimed at helping individuals with who the 

developer is already familiar. (Bitzer et al, 2007; Bonaccorsi and Rossi, 2006; Ghosh et al, 2002; Hars 

and Ou, 2002; Hertel et al, 2003; Shah, 2005) This help can be in the form of program code, or in 

transfer of skills and knowledge. 

2.3.11 Theory on Open Source developers: VIST 

The second model that Hertel et al review is based on research on small virtual work teams. This is 

held relevant as many Open Source projects operate in small virtual teams that are spontaneously 

formed. In these small teams individuals are motivated to contribute when his or her goals are in line 

with the goals of the team. The individual will value working in the team when he or she perceives 

him or her self to be important to the team and when he or she perceives him or herself to be well 

suited for the tasks. The theory uses known constructs from the described underlying theories: valance 

(in line with goal setting theory), instrumentality (expectancy theory), self-efficacy (theory of planned 

behaviour) and trust (theory of swift trust).  

2.3.11.1 Valance 

Supported by the goal-setting theory, developers are expected to subjectively value the goals of the 

project. If the project has clearly set goals which are valued by the developer, he or she would be more 

motivated to contribute to the project and as such make the project a success (Hertel et al, 2003). 

2.3.11.2 Instrumentality 

The construct control in community is part of the parent-construct intrinsic motivations. The control is 

related to the instrumentality of the developer within the project: the perceived importance of the 

developer within the project (Hertel et al, 2003; Shah, 2005). If the developer feels his or her 

contributions are important and of influence to the project, he or she might be motivated to contribute 

more. Conversely if the developer feels his or her contributions are of no use or importance to the 

project, the developer might stop contributing. 
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2.3.11.3 Trust 

Individuals need to be able to trust that others will reciprocate his or her efforts and not be exploited. 

When others do not reciprocate, we refer to this behaviour as free riding. In Herzberg two-dimensional 

model, trust would be a hygiene factor. A lack of trust among the team or community members will 

negatively impact members’ motivation while once trust is established, any increase in trust will not 

motivate people additionally (Hertel et al, 2003). Osterloh et al (2003) include swift trust as a concept 

necessary for team-based Open Source development. Free riding would be against the non-

exploitation factor to which trust is subjected. This motivational factor is included in the research as 

the construct Trust. As trust is needed between the actors in the community, the construct is modelled 

as part of the parent-construct Community. 

Copyleft licenses restrict the usage of derived work and thus make sure that the developers’ work is 

used within the intended use. It is therefore expected that developers who expect or need trust within 

the project would choose for more restrictive licensing: 

Hypothesis 6 (H
6
): Developers demotivated by lack of trust will prefer more restrictive 

licenses. 
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2.4 Conceptual model 

The motivational constructs as recognized in the literature are presented in the conceptual model 

(Figure 2). The hypotheses of the motivational factors on the restrictiveness of the license are 

indicated in the same model. 

 

Figure 2 - Conceptual model with hypothesized influences on restrictiveness of license 

2.5 Theoretical model 

The modelled motivation of Open Source developers is replicated in Table 3 and Table 4. Table 3 

shows the models and theories as described in the previous paragraphs and how these models and 

theories correspond with the constructs. Table 4 shows the construct as recognized in the literature on 

Open Source software development and shows the label as used in the original article.  
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Internal                      

Intrinsic: Fun and enjoyment, 

control in community 
  x   x   x     x      x x 

Altruism   x      x     x  x      

Community: Community 

identity, Reciprocity 
  x x       x   x    x    

Community: Trust        x    x   x       

Collective motives: Goals of 

project, ideology 
x    x         x    x    

External                      

Direct income   x         x  x        

Human capital: Enhancing, 

Self-marketing 
  x      x     x   x  x   

Peer recognition: Peer 

recognition, Reputation 
 x        x    x    x    

Personal needs   x  x         x        

Table 3 - Theoretical model: the constructs and their relation to the relevant models and theories 



 

 

 

Table 4 - Constructs and corresponding constructs as labelled in literature 



 

 

 

Table 4 Continued - Constructs and corresponding constructs as labelled in literature 
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3 CASES ON OPEN SOURCE SOFTWARE 

3.1 Netscape opening up 

The Netscape Navigator browser was a dominant web browser in the mid 1990’s with a market share 

of more than 80% (Wang et al, 2005). The browser software was proprietary software distributed for 

free to non-commercial users. The increasing popularity of the World Wide Web and with it the 

popularity of e-commerce made other software companies interested in the browser software (Wang et 

al, 2005). Microsoft introduced their web browser (Internet Explorer) within one year of the initial 

release of Netscape Navigator. The first two versions of Internet Explorer were not popular and they 

lagged behind Netscape’s Navigator releases in features. Until the third release of Internet Explorer 

the influence of Microsoft on the market was minimal. Internet Explorer 3.0 was at least as feature 

rich as Netscape and was included with all computers that had Windows preinstalled (Wang et al, 

2005). Microsoft had countered the argument that Netscape Navigator was a better browser based on 

features and they now had a much stronger distribution channel than Netscape. The bundling of 

Windows and Internet Explorer received much criticism and in 1999 Microsoft was found guilty of 

misuse of their dominant position on the PC operating system market.
20

 The ruling did not save 

Netscape in time as they lost the first ―browser war‖ to Microsoft. In 2002 Internet Explorer had an 

estimated market share of 95% (Wang et al, 2005). 

As Netscape’s market share was declining it tried to increase popularity by disclosing their source 

code in 1998.
21

  The name of the Open Source project was a reference to the internal code name under 

which Netscape had developed Netscape Navigator: Mozilla. The initial release of this source code did 

not see high popularity by developers: the source code base was very large and complex.
22

 The most 

                                              

 
20 U.S. v. Microsoft: Court's Findings of Fact, http://www.usdoj.gov/atr/cases/f3800/msjudgex.htm 
21 Netscape Accelerates Communicator Evolution with First Release of Next-Generation Communicator Source Code, 

http://xml.coverpages.org/netscapeCode980401.html 
22 resignation and postmortem., http://www.jwz.org/gruntle/nomo.html 
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valuable part of the Netscape source code turned out to be their layout engine: Gecko. This is the part 

of software that turns marked-up content such as HTML into the formatted content on the user’s 

screen. Open Source developers recognized which parts of the Netscape base was useful, enhanced it 

and released their own version as the Mozilla Application Suite. Descended from this suite are 

numerous applications, including the popular web browser Mozilla Firefox. Firefox has been the 

symbol of the second ―browser war‖ against Microsoft’s Internet Explorer and has been increasingly 

popular since its initial release. In July 2009 the market share of Firefox was 23%, while Internet 

Explorer held 67%.
23

 

Although the Mozilla Corporation is a successful commercial company, Netscape or its current parent 

company AOL does not own it. For Netscape as a company, disclosing the source code had little 

benefits. Mozilla is nonetheless a good example of a commercial company using a fully Open Source 

business model. The Open Source developers recognized the true value of the software source code 

and continue to develop it into a better piece of software than Netscape had been able to develop, 

which is now once again able to challenge Microsoft’s Internet Explorer.  

3.2 MySQL and dual licensing 

MySQL is a highly popular Open Source relational database management system developed by the 

Swedish for-profit-company MySQL AB. Many high profile websites such as Facebook, Wikipedia 

and Google use MySQL for data storage.
24,25,26 

In February 2008 the company and its products have 

been acquired by Sun Microsystems for US$1 billion.
19,27

 Sun has described this acquisition as the 

most important acquisition in Sun’s history and strengthens its competitive position with the head-to-

                                              

 
23 Browser market share, http://marketshare.hitslink.com/browser-market-

share.aspx?qprid=0&qpdt=1&qpct=3&qpcal=1&qptimeframe=M&qpsp=127 
24 Google Releases Improved MySQL Code, 

http://www.informationweek.com/news/internet/showArticle.jhtml?articleID=199201237 
25 Keeping Up, The Facebook Blog, http://blog.facebook.com/blog.php?post=7899307130 
26 Wikimedia servers, http://meta.wikimedia.org/wiki/Wikimedia_servers#Overall_system_architecture 
27 Sun Locks Up MySQL, Looks To Future Web Development, 

http://www.informationweek.com/news/software/open_source/showArticle.jhtml?articleID=206900327 
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head competition: Microsoft.
27

 The combination of Sun’s Solaris and MySQL gives a fully Open 

Source alternative to Microsoft’s Windows Server and SQL Server.  

The MySQL software is fully disclosed and licensed under the GPL and anybody is free to use it 

without paying any license fee. The users are also allowed to modify and integrate the source code of 

the software as they wish, however the GPL offers no warranties or other forms of vendor 

accountability. Next to the GPL licensed version, MySQL is also available under a commercial license 

that does include vendor accountability.
28

 The software the customer receives is exactly the same 

under either license.
28

 In this dual licensing fee scheme, the customer is able to choose which product 

they prefer: a free product without any warranty or a commercial product that does include this 

warranty. A commercial license will also take away the viral property of the GPL, which will allow 

customers to license MySQL AB owned code and integrate it in their own commercial licensed 

software products.  

MySQL AB states that the community contributions to the MySQL code are a prime reason for 

disclosing the source code under the GPL.
28

 Next to this, the dual licensing gives the opportunity to 

implement a pricing discrimination scheme that helps adoption of the database software; any 

interested party can try the software for as long as they want under the GPL and can easily switch to 

the commercial license when they need more support or warranty (Onetti and Capobianco, 2005). 

MySQL AB specifically states that using the dual licensing model allows them to release all their 

software under Open Source licenses in a profitable way.
28

 

Dual licensing of Open Source software allows business models that create direct revenue of selling 

software products rather than only related services. It is important to note that in most cases only the 

copyright holder of the source code can change the licensing terms of the distributed code. This means 

community contributed source code can only be added to the commercially licensed source code base 

                                              

 
28 The Rhyme and Reason of Dual Licensing, http://www.mysql.it/news-and-events/newsletter/2003-11/a0000000220.html 



 

 

45 

when the community developer has signed an Open Source contributor license agreement.
29

 Because 

of this contributor license agreement, the viral property of the GPL is reduced and the dual licensing 

scheme has received some criticism from Free Software proponents.
30,31

 

3.3 LGPL: Safari based on KHTML 

The GNU Lesser General Public License (LGPL) is a derivative licence of the GPL. The primary 

difference between the LGPL and GPL is that the LGPL has no viral property towards software that 

links the LGPL licensed software. This means that software can be distributed under any license, 

containing libraries that are released under the LGPL. A good example of this practice is Apple’s web 

browser Safari.  

When Apple released their new operating system MacOS X, the only web browser released was 

Microsoft’s Internet Explorer, this was part of an agreement between Apple and Microsoft.
32

 The web 

browser was generally considered to be out of date and development by Microsoft was minimal.
33

 

Apple needed a web browser that was a match for their new operating system and set out to create the 

fastest web browser for the platform.
34

 Rather than starting from scratch the development team started 

looking for an Open Source project that they could use as a base. They chose the KHTML project as it 

was a modern and standard compliant layout engine and had a very light code base.
34

 KHTML is part 

of the KDE project and is released under the LGPL license. The Apple developers sent an email to the 

original KHTML developers expressing their gratitude for having access to the project and their 

commitment to contribute their changes back to the original developers.
34

 The LPGL allowed Apple to 

                                              

 
29 Asterisk Issue Guidelines, http://www.asterisk.org/developers/bug-guidelines 
30 FSF's Opinion on the Apple Public Source License (APSL) - GNU Project - Free Software Foundation (FSF), 

http://www.gnu.org/philosophy/apsl.html 
31 Netscape Public License - GNU Project - Free Software Foundation (FSF), http://www.gnu.org/philosophy/netscape-

npl.html 
32 Aug. 6, 1997: Apple Rescued — by Microsoft, http://www.wired.com/thisdayintech/2009/08/dayintech_0806/ 
33 Slashdot Comments | Microsoft Ends IE for Mac, http://slashdot.org/comments.pl?sid=171546&cid=14288661 
34 '(fwd) Greetings from the Safari team at Apple Computer' – MARC, http://lists.kde.org/?l=kfm-

devel&m=104197092318639&w=2 
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create a forked project based on KHTML, which needed to be released under the LGPL as well. The 

forked project was named WebKit and the full web browser using this layout engine was named 

Safari. Because Safari is only linked to the WebKit library, it could be released under a commercial 

license and be distributed as a package including WebKit. The more popular GPL does not allow this 

and would have made Apple release the whole Safari software package under the GPL because of its 

viral property. The LGPL enabled Apple to benefit from community-released software and still 

distribute commercial software even though they are not the copyright holder of many parts of this 

software. 

Even though Apple had sent the email stating their commitment the Open Source project, many of the 

KHTML developers complained that Apple’s efforts were too little.
35

 The influence of the KHTML 

developers in the WebKit project was highly restricted and Apple did not properly feedback into the 

KHTML project nor did they allow KHTML developers to take the time they needed to respond to any 

of Apple’s contribution.
36

 Apple did not show the commitment it had promised and it did not respect 

that KHTML developers might not have been able to commit as much time to their project. The 

progress on the two projects had not been synchronised properly which meant the two needed to be 

split if Apple did not want to put in the effort of reconciling the differences. Prominent KHTML 

developers pushed for a meeting with Apple to try to resolve the differences between the two groups 

of developers. The results were satisfying and the KHTML founder described WebKit as a full-

fledged Open Source project after they had implemented the changes in their organisation.
37

  

More companies recognized the value of the layout engines and companies such as Nokia (S60 OSS 

Browser), Google (Chrome) and Palm (WebOS) chose WebKit for their web browsers. Even some 

other Open Source projects switched from KHTML to WebKit because these projects appreciated 
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Apple’s effort in abstracting KHTML from the KDE project.
38

 Apple benefits from the popularity of 

their layout engine because software developers contribute to WebKit and web developers made sure 

their applications are compatible with WebKit. These benefits led the developers of KHTML to 

seriously consider unforking their project: leaving the duplicate KHTML code behind and only use 

WebKit, however until today development on KHTML as an independent project continues.
38

 

3.4 Microsoft and Open Source software 

In 2001 Microsoft’s operating systems chief Jim Allchin expresses his condemnation of Open Source 

software. In an interview he describes Open Source as a destroyer of intellectual property and suggests 

the US government should not encourage Open Source software development to protect software 

businesses.
39,40

 In the same year Microsoft started a publicity campaign directly aimed at countering 

the movement to give away free software.
41

 Not surprisingly such publications invoked many 

reactions from proponents of Free and Open Source software, and this time some publications accused 

Microsoft of hypocrisy as they used BSD licensed software in the TCP/IP components of their 

operating systems and used many FreeBSD servers for their Hotmail email service.
42,43

 These 

accusations of hypocrisy put Microsoft in a bad light and fuelled the negative sentiments among many 

Open Source software users and developers.
43

 

The accusations were not false and were never denied by Microsoft. It seemed that the FreeBSD 

servers were leftover from the acquisition of hotmail and Microsoft had publicly declared that 
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Microsoft products replaced these servers.
44

  However these machines were still being used years after 

the acquisition. One unnamed Microsoft employee said that these servers were deliberately kept in use 

because of their technical superiority.
44

 Not much later FreeBSD supporters had combed through 

Microsoft’s commercial products and found numerous instances where FreeBSD (derived) software 

and code had been used. 
44

 This was however perfectly legal for Microsoft to do, as this is permitted 

within the scope of the BSD license. A stark difference between the BSD license and the LPGL is that 

the BSD license allows the usage of BSD licensed code in binaries released under other licenses, 

including commercial licenses.
45

  In a reaction to the findings on FreeBSD software, a Microsoft 

spokesman said that the use of BSD licensed products did not contradict previous statements by the 

company. According to him these statements were aimed at Linux, which is a GPL licensed product.
44

  

Although for many the contrast between Open Source software and Microsoft could not be greater, 

Microsoft has actually started taking a first step towards an operating system based on BSD licensed 

libraries.
46

 For now this is limited to a research project, but the future might bring a product from 

Microsoft with a significant part based on Open Source developed software. The usage of Open 

Source code in commercially released software binaries is permitted within the license agreement of 

BSD, in contrast to the GPL agreement. Microsoft would not be the first proprietary operating system 

vendor to sell BSD based products: Apple has used FreeBSD as the basis for their MacOS X operating 

system.
47

  

3.5 TomTom’s free OS 

TomTom is a Dutch company that develops car navigation software and hardware. TomTom’s 

dedicated navigation hardware (e.g. TomTom Go) is based on an ARM designed processor and runs 
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GNU/Linux.
48

 The company had used the existing Open Source operating system for their commercial 

product, just like Apple had done with KHTML and their Safari web browser.  However, compared to 

the case on the LPGL licensed KHTML and WebKit this case has two distinct differences. First, the 

GNU operating system and Linux kernel are (mostly) licensed under the GPL. This means that the 

disclosed code can be used in new programs and existing programs can be altered. However, any 

distributed form of this program must fully be disclosed, including the amendments. This is the viral 

property of the GPL and while the LGPL has a similar viral property on the level of software libraries, 

the GPL is viral on the level of software binaries.
49

 The second distinct difference is that, unlike 

Apple, TomTom did not disclose the code of the binaries used in their products. This included their 

customized Linux kernel. 

The Open Source protagonist lawyers behind GPL-violations.org realized this violation of the GPL 

and contacted TomTom to discuss possible legal actions.
50

 In an amicable agreement between the two 

parties, the GPL derived internal project was brought into GPL compliance by disclosing the amended 

source code.
51

 Further, a monetary donation was made to a German hackers club, to show TomTom’s 

appreciation of the Free Software movement and also as a signal that blatantly violating the Open 

Source licenses does not go without consequence.
50,51

  

After TomTom had disclosed their GNU/Linux based software, software hackers started making their 

own changes to the software and using these new versions on the TomTom hardware. This gave the 

users of TomTom products access to new features on their navigation devices.
52

 This can be in conflict 
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with the interest of TomTom; cheaper navigation devices can be upgraded to have similar features as 

more expensive devices.
53

 

3.6 Wine and the downside of non-restrictive licenses 

Wine is an Open Source project that allows software developed for Microsoft Windows to be run in 

UNIX-like environments (such as GNU/Linux, FreeBSD and MacOS X).
54

  The Wine project was 

started in 1994 and the source code was released under the non-restrictive MIT license. To keep the 

project profitable, the project leaders sought support from companies that had an interest in making 

their Windows software compatible with (primarily) GNU/Linux. One of these companies was Corel, 

which wanted to sell their WordPerfect application (among other applications) to GNU/Linux users. 

However this support was pulled after Microsoft made large investments in Corel.
55

 The low 

restrictive property of the MIT license led commercial companies to legally use the Wine project code 

in commercial products. Most prominently TransGaming Technology created a fork of Wine for their 

commercial and proprietary product WineX (now sold as Cedega), while not giving back to the Wine 

project.
56

  

To prevent further forking of the code by commercial parties it was decided to move away from the 

MIT license.
55

 This coincided with the advice of Richard Stallman to change the license to a GPL 

compatible license, as this would allow GNU projects to incorporate code from the Wine project. The 

license was changed to the LGPL and further development was not released under the MIT license.
55

 

This form of license forking allowed for a new business model. CodeWeaver, a software company 

previously contracted by Corel to improve the Wine code base, hired the main developers of Wine and 

created a new product that used the Open Source Wine libraries in a new commercial product.
55
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CodeWeaver develops proprietary libraries specific to their commercial product, but also discloses all 

their contributions to the Wine libraries in line with the LGPL.
57

  

Using the MIT license did not create a sustainable development strategy for the Wine project. 

Changing to a more restrictive license gave the developers control over their product and made sure 

commercial companies contributed to the project. CodeWeaver hired most of the lead programmers 

and as such they made sure development on the Wine libraries continued, while giving them influence 

on the direction of the development. 

4 RESEARCH DESIGN 

4.1 Survey and survey distribution 

The method chosen to collect the data for the research is a survey. Using a survey enables researching 

a large sample originating from all over the world, which is needed for this research as Open Source 

project members are not geographically concentrated. Distribution via e-mail is cheap and using an 

electronic form for the survey questions greatly facilitates the response analysis. The design of the 

survey allows for reliable and precise responses by using previously tested scales with a minimum of 4 

items.  

By using e-mail and electronic forms, the costs of distributing surveys are practically non-existent and 

marginal costs of distributing an additional survey are null. The target correspondents are 

programmers in Open Source projects. This allows for targeted questions on the activities within the 

project. The internal communication within these projects is mainly through mailing lists, which 

makes sending invitations to the survey via e-mail much easier as the mailing lists can be used as 

distribution lists. The mailing lists were selected from very popular (Open Source) software specific 

websites (such as Freshmeat and Download.com) and source code repositories (such as SourceForge 
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and BerliOS).
58,59,60,61 

The corresponding mailing lists were chosen on increasing degree of relatedness 

to development: some projects have an announcement mailing list specific to developers, while others 

have only one list for all development related issues or even only one list for all issues and subjects. If 

the list allowed non-members to submit e-mails, the invitation would be sent directly. Otherwise the e-

mail invitation was sent to the moderator of the list with a request to forward the invitation to the 

appropriate mailing list. All the contacted mailing lists are listed in Appendix 1, where per list, it is 

indicated if contact was made directly or through the moderator, and the license of the project is listed. 

The e-mail invitation is included as Appendix 2. Unfortunately the mailing lists typically do not list 

their members or the number of members. The number of developers contributing to one project can 

fluctuate between one and thousands. Assuming that these developers are all subscribed to the mailing 

list, the reach of the invitation is very wide. 

The main risk in using surveys as research method is the loss of giving additional context by the 

correspondents. The literature review is the base for the conceptual model in which the motivational 

factors have been recognized. To ensure that the correspondents can express themselves properly 

within the context of this model, additional research was needed. A pilot survey was designed and 

distributed, not only to test the reliability of initially selected scales, but also to ask the respondents for 

their feedback on the subjects and questions covered by the survey. 

4.2 Pilot 

The survey designed by Hars and Ou (2002) was used as the base for the pilot. Additional questions 

were asked to research the respondents’ view on free riding and to describe the demographics of the 

respondents. The pilot questionnaire is included as Appendix 3. The results of the questionnaire are 
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used to calculate the reliability on the scales by calculating Cronbach’s alpha. The reliability values 

are presented in Table 5. The scales proved to provide reliable results. 

Scale Cronbach's alpha 

Enjoyment .820 

Community .861 

Income .733 

Software needs .760 

Commercial free riding .804 

End-user free riding .957 

Developer free riding .476 

Table 5 - Reliability of scales used in pilot survey 

The statistical analysis of survey results showed gaps between the constructs as recognized in the 

literature and the scales used to measure these constructs. Some of these gaps arose because the 

theoretical model was improved after the design of the pilot survey, others turned out to be too limited 

from the start. The design of the pilot survey was therefore not sophisticated enough for the testing of 

the hypotheses. The pilot survey gave however much insight on how to reach software developers. 

Initially the survey was distributed on Internet forums rather than mailing lists, until some of the first 

respondents suggested using specific mailing lists. Using these as the distribution list greatly increased 

the exposure of the survey invitation. 

4.3 Final design of survey 

Based on the discussed theory, a survey was designed based on improved, redesigned and customized 

questions from existing surveys. For every construct in the finalized theoretical model (Figure 2) a 

proven reliable scale must to be found in existing literature. Where possible these scales would be 

copied from literature related to the motivation of Open Source developers. For constructs where in 

questions were not available in the direct context of Open Source developers, the scales are sourced 

from literature on the motivation of individuals in general. The scales all use a 5-point Likert scale and 

the steps of the Likert scale are kept as close to original as possible. In the distributed survey, the 
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questions were not grouped by scale or construct, but rather by the type of Likert scale. This made the 

survey more legible. 

Table 6 presents the scales and survey questions. The columns hold the parent-construct (where 

applicable), the construct and scale (the same name is used for both), the scale’s questions and the 

source scale. The table is replicated in Appendix 4 and expanded with the corresponding Likert scale, 

the survey coding and a flag for questions of which the scoring is reversed. The appendix also presents 

the control constructs included in the research. The item coding presented in Appendix 4 will be used 

as reference to the corresponding questions. 

4.3.1 Intrinsic 

The parent-construct has two sub-constructs: Fun and enjoyment and Control in community. The scale 

for Fun and enjoyment as used by Hars and Ou (2002) was previously tested in the pilot and proved to 

be very reliable. It also seemed to be a valid scale as it covers different aspects of the construct as 

recognized in the literature. The questions were worded exactly as the original scales. The Likert scale 

was however changed from a 7-point scale to a 5-point scale: strongly disagree, disagree, neutral, 

agree and strongly agree. 

Control in community is a 4-item scale originating from the research by Hertel et al (2003) in which 

they measured the construct named Instrumentality. The questionnaire used in the research was 

requested and received by e-mail. A copy of the original questionnaire is attached as Appendix 5. The 

Likert scale used is the same 5-point scale as Fun and enjoyment. The questions were slightly altered: 

the reference to the subsystem of Linux kernel was removed, as it is not relevant to this research. The 

fourth question is a duplicate of the third, replacing the reference to the role of software developer to 

project member. The item is added to measure the perceived contribution to the project other than 

being a programmer, through which the developer has control over the project and community. 

4.3.2 Altruism 

Unfortunately the previous research on developers’ motivation did not include a matching 4-item scale 

on altruism as motivation. Hars and Ou (2002) did include two questions related to the construct that 
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could be used for this survey. One question was changed after the pilot proved there was some 

ambiguity on the question interpretation: ―I don’t care about money‖ was changed to ―I don’t care 

about money when contributing to the project‖. Two other questions sourced from Misje et al (2005) 

were used to complete the scale. The original research was aimed at blood donors thus the questions 

need to be rephrased to make them relevant to Open Source development. The original questions were 

―I donate blood because it is important to help other people‖ and ―I donate because I feel great 

compassion towards the receivers of blood products‖ and were part of the scale Value. 

4.3.3 Community 

The construct Reciprocity is often considered to be of influence on the motivation of Open Source 

developers (Lakhani and Wolf, 2003; Osterloh et al, 2003; Shah, 2005; Wu et al, 2007). However 

none of the surveys included a full scale on the influence of reciprocity. Li et al (2006) included one 

question that matches the context of the construct. The 7-point scale as used by Li et al, is changed 

into a 5-point scale: does not correspond at all, does not correspond, corresponds moderately, 

corresponds and corresponds exactly. The next three items of the scale are sourced from Cox and 

Soldo (2004). The construct as described by Cox and Soldo is in the context of family care, 

specifically the care adult children provide for their aging parents. The questions ―I (do/did) for my 

parents what they did for me‖,  ―I only help relatives and friends whom I want to have help me in the 

future‖ and ―I only help relatives and friends who've helped me in the past‖ were rephrased to make 

them relevant to the activities of developers and in the context of the project. The Likert scale was 

changed from a 3-point scale to a 5-point scale: strongly disagree, disagree, neutral, agree and 

strongly agree. The last item added to the scale originated from Bonaccorsi and Rossi (2006) within 

the construct of Social motivation: ―Because we wish to place our source code and skills at the 

disposal of the Open Source community and we hope that others do the same thing‖. The 5-point 

Likert scale used for the question is: totally disagree, disagree, neutral, agree and totally agree. 

Community identity is a 7-item scale consisting of 3 items from the questionnaire by Hars and Ou and 

4 items from the questionnaire by Hertel et al (Hars and Ou, 2002; Hertel et al, 2003). The three items 
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from Hars and Ou are unaltered from their construct Altruism, but use a 5-item Likert scale rather than 

a 7-item scale as in the original research: strongly disagree, disagree, neutral, agree and strongly 

agree. Hertel et al used 4 items in their scale Collective identity, which are slightly adjusted for this 

research; references to the Linux community are changed to make them relevant to activities in 

projects in general. The Likert scale is the same 5-point scale as used in the previous three items. 

The scale Trust is fully sourced from Hertel et al (2003). The construct Trust was recognized 

prominently in the article of Hertel et al, which means that the scale should measure the construct by 

the same name correctly. The items are related to trust within the project and again some of the words 

are altered to make them relevant to other Open Source projects than just the Linux project. The four 

items are measured with a 4-point Likert scale: strongly disagree, disagree, neutral, agree and 

strongly agree. 

4.3.4 Collective motives 

The first three items of the scale, Goals of project are sourced from Hertel et al (2003) but not all from 

the same construct. Two items originally measure the construct of Valence and the third measures 

Collective motives. Again the questions are only changed to make them relevant to all Open Source 

projects, not only to the Linux project. The fourth item is a self-developed item as there were no 

relevant questions on the awareness of the goals set within the project. Since this item is self-

developed, the results will be well scrutinized. All four items are measured with a 5-point Likert scale: 

strongly disagree, disagree, neutral, agree and strongly agree. 

Ideology is similar to Goals of the project only the object level is higher; rather than goals set within a 

project, the goals reached through Open Source software in general are valued. Three questions are 

originally from the scale Obligation based motivation as used by Li et al of which two refer to the 

individual’s valuation of technical properties of Open Source software: the disclosure of source code 

and the free distribution of Open Source software (Li et al, 2006). The third question is with reference 

to common values within the community, but these values are not specified in the question. The three 

questions are unaltered, but now use a 5-point Likert scale: does not correspond at all, does not 
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correspond, corresponds moderately, corresponds and corresponds exactly. The other two questions 

used in this scale are sourced from Bonaccorsi and Rossi’s scales, Social motivation and Economic 

motivation (Bonaccorsi and Rossi, 2006). These questions ask the respondent’s opinion on indirect 

effect of Open Source software: the decline of power of large software corporations and their 

proprietary software. Based on the literature review and the cases presented in Chapter 3, this research 

will include these questions to measure Ideology as motivation for contributing to Open Source 

projects. However in the data analysis these questions will receive additional attention because of the 

assumption that these two subjects are inherent with the ideology of Open Source software 

development. The 5-point Likert scale used for these questions is: totally disagree, disagree, neutral, 

agree and totally agree. 

4.3.5 Direct income 

The scale, Direct income, consists of questions sourced from Hars and Ou (2002). The scale was 

divided into two different scales in the research of Hars and Ou, segregating current direct income and 

future direct return. For this research, that segregation is not made. The questions are worded exactly 

as the original. All five items are measured with a 5-point Likert scale: strongly disagree, disagree, 

neutral, agree and strongly agree. 

4.3.6 Human capital 

The first two questions measuring Enhancing human capital are sourced from the scale, Future 

returns designed by Hars and Ou, and are related to indirect return (Hars and Ou, 2002). The questions 

are both related to the influence of experience on skill development. The original question by Hars and 

Ou is presented once in the original wording where the skills are related to programming, and 

presented a second time in relation to skills other than programming. For both questions the Likert 

scale used consists of the following choices: strongly disagree, disagree, neutral, agree and strongly 

agree. The next two questions are part of the scale External identified regulation as designed by Li et 

al and are unaltered (Li et al, 2006). The first question is related to the career choice made while the 

second focuses on the improvement of competency through developing Open Source software. For 
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both questions, the following Likert scale is used: does not correspond at all, does not correspond, 

corresponds moderately, corresponds and corresponds exactly. The fifth question measuring 

Enhancing human capital originated from the research by Lakhani and Wolf (2003) and uses the same 

Likert scale as the first two questions. 

Self-marketing is part of the same parent-construct as Enhancing human capital but focuses on the 

possibility of initiating new work and jobs rather than on personal development. The four questions 

are sourced from Hars and Ou (2002) and from Li et al (2006). The first two questions, originally part 

of the scale Future returns, are unaltered and are measured with a 5-point Likert scale: strongly 

disagree, disagree, neutral, agree and strongly agree. The third question is sourced from the scale, 

External identified regulation, and is unaltered. The fourth question however was originally used to 

measure External introjected regulation and is rephrased to make it relevant to Self-marketing. In the 

original question the direct object was the developer self (―I contribute to the project because I want to 

prove to myself that I am a knowledgeable IT person‖), this is rephrased to make the (potential) 

employer the direct object (Li et al, 2006). Both the third and fourth questions are measured with the 

5-point Likert scale: does not correspond at all, does not correspond, corresponds moderately, 

corresponds and corresponds exactly.  

4.3.7 Recognition 

Peer recognition is measured by a 4-item scale that consists of questions sourced from three different 

scales; Altruism (Hars and Ou, 2002), External regulation (Pelletier et al, 1995) and External 

introjected regulation (Li et al, 2006). The question originating from Hars and Ou is unaltered, except 

for the 5-point Likert scale: strongly disagree, disagree, neutral, agree and strongly agree. The next 

two questions are part of the Sport Motivation Scale and are rephrased to match the subject of Open 

Source software development. Originally the questions were designed as ―I practice my sport for the 

prestige of being an athlete‖ and ―I practice my sport to show others how good I am at my sport‖. The 

scale is changed from a 7-point scale to a 5-point scale: does not correspond at all, does not 
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correspond, corresponds moderately, corresponds and corresponds exactly. The last question by Li et 

al is unaltered and uses the same scale as the previous two questions. 

4.3.8 Reputation 

Again, a full 4-item scale could not be found to measure the construct within the context of Open 

Source software development. This scale consists of one question by Lakhani and Wolf, one by Hertel 

et al from their scale Reward and two questions from the scale Economic reward as designed by 

Bonaccorsi and Rossi (Lakhani and Wolf, 2003; Hertel et al, 2003; Bonaccorsi and Rossi, 2006). The 

four questions are used unaltered. The first two questions use the following 5-point Likert scale: 

strongly disagree, disagree, neutral, agree and strongly agree. The second two questions use: totally 

disagree, disagree, neutral, agree and totally agree. 

4.3.9 Personal needs 

Personal needs are very often cited in the literature as a reason for developers to start contributing to 

an Open Source project (Bitzer et al, 2007; Bonaccorsi and Rossi, 2003; Bonaccorsi and Rossi, 2006; 

Ghosh et al, 2002; Hars and Ou, 2002; Hertel et al, 2003; Lakhani and Wolf, 2003; Lerner and Tirole, 

2002; Osterloh et al, 2003; Shah, 2005; Wu et al, 2007). The first four questions used in the scale, 

Personal needs as designed by Hars and Ou, are used in the original phrasing. The Likert scale is 

however changed from a 7-point scale to a 5-point scale: strongly disagree, disagree, neutral, agree 

and strongly agree. The fifth question originated from Hertel et al and uses the same Likert scale as 

the previous four questions. The sixth and last question is sourced from Bonaccorsi and Rossi and uses 

a slightly different Likert scale: totally disagree, disagree, neutral, agree and totally agree. 

 

Parent-

construct Construct/Scale Measurement questions 

Adapted from: (source 

and scale) 

Intrinsic 

Fun and 

enjoyment 1. Writing programs is fun. 

Hars and Ou (2002); 

Intrinsic motivation 

  2. I enjoy writing programs.  

  

3. Programming gives me a chance to do the jobs I feel 

I do the best  

  

4. Participating in the project gives me a feeling of 

accomplishment  



 

 

60 

  

5. Participating in the project gives me a feeling of 

competence  

 

Control in 

community 

1. I believe my personal contribution is crucial for the 

success of the project 

Hertel et al (2003); 

Instrumentality 

  

2. It would make no difference for the success of the 

project if I would stop working for it   

  

3. My skills as a software developer are very important 

for the progress of the project  

  

4. My skills as a project member are very important for 

the progress of the project  

Altruism Altruism 

1. I don't care about money when contributing to the 

project 

Hars and Ou (2002); 

Altruism 

  

2. I deeply enjoy helping others, even if I have to make 

sacrifices  

  

3. I contribute to the Open Source project because it is 

important to help other people Misje et al (2005); Value 

  

4. I contribute to the Open Source project because I feel 

empathy towards the users of Open Source software  

Community Reciprocity 

1. I feel a personal obligation to contribute to the 

project because I use Open Source software 

Li et al (2006); Obligation 

based motivation 

  

2. Within the project, I do for others what they did for 

me 

Cox and Soldo (2004); 

Reciprocity 

  

3. Within the project, I only help others whom I want 

to have help me in the future  

  

4. Within the project, I only help others who have 

helped me in the past  

  

5. I want to place my source code and skills at the 

disposal of the Open Source project and hope others 

will do the same 

Bonaccorsi and Rossi 

(2006); Social motivation 

 

Community 

identity 

1. Open source programmers should help each other 

out.  

Hars and Ou (2002); 

Altruism 

  2. Open source programmers are a big family.  

  

3. I am proud to be part of the Open Source 

Community.  

  

4. I identify with the Open Source software user 

community 

Hertel et al (2003); 

Collective Identity 

  5. I feel belonging to other Open Source software users  

  6. I identify with the community of the project  

  

7. I feel belonging to other group members of the 

project  

 Trust 

1. I expect that the other project group members put 

high efforts in the development of the project Hertel et al (2003); Trust 

  

2. I dislike it when some group members don't put 

much effort into the project  

  

3. I don't care much whether every member of our 

project group does her/his share of the work  

  

4. I am satisfied with the fairness in recognition of 

efforts I put into the project  

Collective 

motives Goals of project 1. The success of the project is very important to me 

Hertel et al (2003); 

Valance 

  

2. I don't care much whether the project is successful or 

not  

  

3. Working towards the goals of the project is very 

important to me 

Hertel et al (2003); 

Collective Motives 

  4. I am fully aware of the goals of the project Self-developed 

 Ideology 

1. I contribute to Open Source software because I feel 

that source code should be open 

Li et al (2006); Obligation 

based motivation 
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2. I contributed to Open Source software because I 

identify with Open Source community values  

  

3. I contribute to Open Source software because I feel 

that software should be free  

  

4. I contribute to Open Source software because I think 

that software should not to be a proprietary good 

Bonaccorsi and Rossi 

(2006); Social motivation 

  

5. I contribute to Open Source software to limit the 

power of large software companies 

Bonaccorsi and Rossi 

(2006); Economic 

motivation 

Direct income Direct income 1. I am paid to work for the project 

Hars and Ou (2002); 

Extrinsic motivation 

  

2. I receive some form of explicit compensation (eg 

salary, contract) for participating in the project  

  3. I will sell products related to the project 

Hars and Ou (2002); 

Future returns 

  

4. I will sell consulting, training, implementation or 

customization services related to the project  

  

5. In one-way or another I will make money from my 

participation in the project  

Human 

capital 

Enhancing Human 

Capital 

1. Experience from the project raises my skill level of 

programming 

Hars and Ou (2002); 

Future return 

  

2. Experience from the project raises the level of my 

skills other than programming  

  

3. Contributing to this project will improve my career 

choice regarding the field of IT that I wish to pursue 

Li et al (2006); External 

identified regulation 

  

4. Contributing to this project will improve my 

competence as a programmer  

  

5. Contributing to this Open Source project will 

enhance my professional status Lakhani and Wolf (2003) 

 Self-marketing 

1. Participating in the project makes me more 

marketable.  

Hars and Ou (2002); 

Future returns 

  

2. Because of my involvement in the project, I will be 

able to get a better job.  

  

3. Eventually, contributing to the project will help me 

achieve my goal of increasing my marketability as 

potential employee for firms 

Li et al (2006); External 

identified regulation 

  

4. I contribute to the project because I want to prove to 

potential employers that I am a knowledgeable IT 

person 

Li et al (2006); External 

introjected regulation 

Recognition Peer recognition 

1. Recognition from others within the project is my 

greatest reward 

Hars and Ou (2002); 

Altruism 

  

2. I contribute to the project for the prestige of being an 

Open Source developer 

Pelletier et al (1995); 

External regulated 

  

3. I contribute to the project to show others how good I 

am as a programmer  

  

4. I feel important when I receive recognition from the 

community 

Li et al (2006); 

Introjected regulation 

 Reputation 

1. I contribute to this project to enhance my reputation 

in the Open Source community Lakhani and Wolf (2003) 

  

2. I contribute to the project because it is important to 

me to gain reputation as an experienced programmer 

inside of the Open Source community 

Hertel et al (2003); 

Reward 
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3. Opening my source code allows me to gain a 

reputation among Open Source software users 

Bonaccorsi and Rossi 

(2006); Economic 

motivation 

  

4. My contributions will enhance my reputation within 

the Open Source project  

Personal 

needs Personal needs 

1. I use the software for myself very often (excluding 

programming or testing activities) 

Hars and Ou (2002); 

Personal needs 

  2. The software is critical for my business or my work  

  

3. My participation in the open source project ensures 

that the software provides functionality that matches 

my unique and specific needs  

  

4. Being able to fix problems with the software myself 

is one of the great advantages of open source software  

  

5. I contribute to Open Source software because 

facilitation of my daily work due to better software is 

important to me 

Hertel et al (2003); 

Reward 

  

6. I contribute to have products that are not available on 

the proprietary software market 

Bonaccorsi and Rossi 

(2006); Economic 

motivation 

Table 6 - Survey scales, questions and sources 

4.3.10 Control constructs 

The survey includes 6 control constructs. These are sourced from existing literature not directly related 

to Open Source software development. 

The control constructs are: Project member competence (Kohli and Jaworksi, 1994), Creativity 

(Ganesan and Wietz, 1996), Innovativeness (Leavit and Walton, 1988), Project commitment (Mowday, 

Steers and Potter, 1979), Self-efficacy (Hertel et al, 2003), Decision making (Arnold et al, 2000) and 

Autonomy in job (House, 1971). The scales are included in Appendix 4.  

4.4 Descriptive variables 

Next to the scales measuring the independent variables in the theoretical model, descriptive variables 

were also included in the survey. The most important question for this research is under which license 

the programmer discloses his or her code. Other questions are used to describe the demographics of 

the survey respondents. All the questions and coding are included as Appendix 6. 
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4.4.1 License restrictiveness scale 

The scale used to measure the dependent variable, License restrictiveness, is based on the 

classification of licenses put forward by Lerner and Tirole (2005b). This classification is presented in 

Table 1. The construct is measured as a three point ordinal scale where non-restrictive licenses are 

valued as 1, restrictive licenses as 2, and highly restrictive licenses as 3. 

4.4.2 Demographic and context related items 

Many of the descriptive items originate from the survey as designed by Hars and Ou, which was also 

used in the pilot survey: Gender, Year of birth, Highest educational degree, Annual household income, 

Kind of programmer, and Hours spent on project per week (Hars and Ou, 2002). Other questions 

specific to programming activity were sourced from Lakhani and Wolf (2003): Years active as 

programmer, Years passed since first activity in Open Source project, Number of projects currently 

active and Number of projects in total. Two descriptive questions were included from Hertel et al 

(2003): Percentage of leisure time spent on programming and Number of developers involved in 

project.  

The question sourced from Hars and Ou on income could be irrelevant to developers from countries 

other than the USA, as the respondent would need to know the relevant exchange rate. Furthermore, 

the cost of living and level of pay might deviate from that of the USA. A second question on income 

was therefore included which refers to the median income of the country of residence. This question is 

originally designed by Schoen et al and was used in an international research on health insurance 

policies (Schoen et al, 2000). 

Four other self-developed questions are included. The first is Country of residence, which the 

respondent could fill in as a free text field. Next presented are two questions on the platform used by 

the developer: Operating system and Desktop environment. Multiple-choice options are commonly 

used platforms, however a free text field was available for answers outside the given options. If the 

respondent used either a BSD or GNU/Linux operating system, they were requested to specify which 

variant or distribution. Finally, the respondent was asked on which project he or she spent most time. 
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5 RESEARCH RESULTS 

The results of the survey are statistically analyzed in three ways. The items’ inter-correlation is 

interpreted by factor analysis. Through this analysis, the different influences are clustered in factors. 

These factors should give insight on which constructs are valid, based on the items chosen for the 

survey. The reliability of all the scales are also measured and expressed as Cronbach’s alpha. All the 

scales are investigated, and if possible, items are selected to be deleted to increase the reliability of the 

scale. However the scales are kept at a minimum of three items. The reliability is classified as highly 

reliable (α≥0.800), reliable (0.799≥α>0.699), unreliable (0.699≥α>0.599) and unusable (α≤0.599). 

Finally, the scales (corrected for reliability) are used in multiple regression analysis. The regression 

analysis provides insight to the explanatory power of the model on the variance in license 

restrictiveness. Most importantly, it models the relationship between the constructs measured by the 

scales (independent variable) and the restrictiveness of the chosen license (dependant variable). 

First, the descriptive statistics on the sample group are presented. 

5.1 Sample descriptive statistics 

The electronic distribution to relevant mailing lists resulted in 159 useable and unique respondents. It 

is however impossible to calculate the response rate, as it is unknown how many members each 

mailing list has. The survey included 17 descriptive questions. The sample distribution by age (Figure 

3) shows that the majority of developers are between 20 and 34 years old. Almost all of them are male 

(Figure 4). Although there are fewer women active in IT in general, the percentage of men is 

extremely high: 98%.
62

 Since software development requires schooling (either formal or informal), it 

is not surprising to see a high percentage of the sample holding a degree: 79% (Figure 5). The income 

of the respondents is somewhat more even distributed. Figure 10 shows the percentage of respondents 

                                              

 
62 Are There Too Many Women in IT?, http://itmanagement.earthweb.com/article.php/3746501 
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bracketed by income in US dollars. One in five earns more than US$110,000, which is the highest 

bracket. Just over half of the respondents have a higher than median income (Figure 6). Of the 

respondents, 53% is paid for programming work (Figure 7). These are either salaried programmers or 

contracted programmers. More than half of the respondents originate from the EU and one in five 

from the USA (Table 7). 

Not surprisingly the majority of developers use an Open Source operating system for their main 

computer: 73% uses GNU/Linux and 16% uses a BSD-variant. The third most frequent used operating 

system is Apple’s MacOS X, which uses a BSD-variant as the base layer (Figure 8). Finally, Figure 9 

shows clearly that restrictive licenses are most popular among the respondents: 60% of the developers 

release their code under restrictive licenses. Of all the licenses, the GPL is by far the most popular: 92 

of the 159 respondents (58%) contribute the most to a project licensed under the GPL ( 

License 

No. 

respondents 

Highly 

restrictive Restrictive Non restrictive 

GNU General Public License (GPL) 92 92 

 

  

BSD license (original or revised) 33 

  

33 

GNU Lesser General Public License (LGPL) 13 

 

13   

MIT or X11 License 6 

  

6 

ISC 2 

  

2 

I don’t know which license 2 

  

  

Other (please specify) 2 

  

  

Perl Artistic 2 

  

2 

Apache Software License 1 

  

1 

CeCILL 1 1 

 

  

Independent Open Source Licence 1 1 

 

  

Mozilla Public License (MPL) 1 

 

1   

PHP License 1 

  

1 

Python License 1 

  

1 

Ruby license 1 

 

1   

Total 159 94 15 46 

 

Table 8). The second and third most popular licenses are respectively the BSD license and LGPL.  
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The breakdown of both the operating system and desktop environment used by the respondents is 

included as Appendix 7. 

 

Figure 3 – Sample distribution by age 

Country/region No. respondents Larger geographical region No. respondents 

United States 31 EU 87 

Germany 26 United States 31 

United Kingdom 13 Other European 14 

Other EU 12 Americas (excl. US) 12 

Eastern Europe 11 South-Asia 7 

France 11 Australia 5 

Finland 8 South-Africa 2 

Other Americas 6   

Brazil 6   

India 6   

Italy 6   

The Netherlands 6   

Australia 5   

Spain 5   

Norway 3   

South Africa 2   

Pakistan 1   

Table 7 - Origin of respondents 

 



 

Figure 4 - Gender as percentage 

 

Figure 5 - Education as percentage 

 

Figure 6 – Relative income as percentage 

 

Figure 7 - Type of programmer as percentage 

 

Figure 8 - Operating system as percentage 

 

Figure 9 - License scale as percentage 

 



 

Figure 10 - Distribution of income 

License 

No. 

respondents 

Highly 

restrictive Restrictive Non restrictive 

GNU General Public License (GPL) 92 92 

 

  

BSD license (original or revised) 33 

  

33 

GNU Lesser General Public License (LGPL) 13 

 

13   

MIT or X11 License 6 

  

6 

ISC 2 

  

2 

I don’t know which license 2 

  

  

Other (please specify) 2 

  

  

Perl Artistic 2 

  

2 

Apache Software License 1 

  

1 

CeCILL 1 1 

 

  

Independent Open Source Licence 1 1 

 

  

Mozilla Public License (MPL) 1 

 

1   

PHP License 1 

  

1 

Python License 1 

  

1 

Ruby license 1 

 

1   

Total 159 94 15 46 
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Table 8 - Licenses corresponding to respondent's most active project 

5.2 Factor analysis 

To begin, a factor analysis is ran on the survey data to check if the survey results confirm the validity 

of the constructs in the theoretical model. Factors are to be recognized by finding questions that have 

high inter-correlation. The number of extracted factors is determined by a cut-off, an Eigenvalue of 

1.0. Running the analysis on 66 items measuring the constructs in the model leads to the extraction of 

18 factors, four more than the 14 constructs in the model. To better interpret the factors and the related 

items, the items are rotated to maximize the loading of the items on the extracted factors and minimize 

the load on all other factors. As many of the model’s constructs are part of a parent-construct, inter 

factor correlation is expected and therefore an oblique rotation is chosen; in specific direct oblimin. 

The items are assigned to the factor they correlate to the most. Items that do not correlate to any factor 

with a loading of more than 0.4 are ignored. The items’ corresponding questions are grouped and a 

common theme in the questions is recognized in its content. Factors that have two or less items are not 

considered valid enough to measure a construct and are not included in relevant regression analyses. 

The next table lists the factor, the item code, the rotated factor load (correlation), the corresponding 

question and the recognized theme. The outcome of this factor analysis is presented in Table 9. 

The three factors themed Free riding, Personal needs and Programming skills consist of only two 

items that have a higher correlation factor than 0.4. A valid factor would need a minimum of three 

items to have a reliable measurement. These three factors are therefore marked with an asterisk in the 

table as a caution. Factor 13 through 16 have only one or no items that have a higher correlation factor 

of 0.4, these factors are ignored in the further statistical analysis. 

Factor Coding 

Corr. to 

factor Question 

Recognised 

theme 

factor 1 M4 0.527 I feel important when I receive recognition from the community Reputation 

 N1 0.681 I contribute to this project to enhance my reputation in the Open 

Source community 
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 N2 0.687 I contribute to the project because it is important to me to gain 

reputation as an experienced programmer inside of the Open Source 

community 

 

 N3 0.684 Opening my source code allows me to gain a reputation among Open 

Source software users 

 

 N4 0.610 My contributions will enhance my reputation within the Open Source 

project 

 

factor 2 K3 0.765 Contributing to this project will improve my career choice regarding 

the field of IT that I wish to pursue 

Career 

 K5 0.695 Contributing to this Open Source project will enhance my 

professional status 

 

 L1 0.632 Participating in the project makes me more marketable.  

 L2 0.618 Because of my involvement in the project, I will be able to get a 

better job. 

 

 L3 0.653 Eventually, contributing to the project will help me achieve my goal 

of increasing my marketability as potential employee for firms 

 

 L4 0.638 I contribute to the project because I want to prove to potential 

employers that I am a knowledgeable IT person 

 

factor 3 J1 0.776 I am paid to work for the project Direct income 

 J2 0.793 I receive some form of explicit compensation (eg salary, contract) for 

participating in the project 

 

 J3 0.845 I will sell products related to the project  

 J4 0.731 I will sell consulting, training, implementation or customization 

services related to the project 

 

 J5 0.718 In one-way or another I will make money from my participation in 

the project 

 

factor 4 B1 0.839 I believe my personal contribution is crucial for the success of the 

project 

Control in 

project 

 B2 0.644 It would make no difference for the success of the project if I would 

stop working for it 

 

 B3 0.761 My skills as a software developer are very important for the progress 

of the project 

 

 B4 0.811 My skills as a project member are very important for the progress of 

the project 

 

factor 5 G1 -0.697 The success of the project is very important to me Goals of project 

 G2 -0.744 I don't care much whether the project is successful or not  

 G3 -0.654 Working towards the goals of the project is very important to me  

 G4 -0.700 I am fully aware of the goals of the project  

factor 6 A1 0.822 Writing programs is fun. Enjoyment 

 A2 0.850 I enjoy writing programs.  

 A3 0.575 Programming gives me a chance to do the jobs I feel I do the best  

factor 7 C2 0.654 I deeply enjoy helping others, even if I have to make sacrifices Altruism/ 

Reciprocity 
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 C3 0.660 I contribute to the Open Source project because it is important to 

help other people 

 

 C4 0.699 I contribute to the Open Source project because I feel empathy 

towards the users of Open Source software 

 

 D1 0.570 I feel a personal obligation to contribute to the project because I use 

Open Source software 

 

 D5 0.460 I want to place my source code and skills at the disposal of the Open 

Source project and hope others will do the same 

 

factor 8 H1 -0.817 I contribute to Open Source software because I feel that source code 

should be open 

Ideology 

 H2 -0.425 I contributed to Open Source software because I identify with Open 

Source community values 

 

 H3 -0.683 I contribute to Open Source software because I feel that software 

should be free 

 

 H4 -0.710 I contribute to Open Source software because I think that software 

should not to be a proprietary good 

 

factor 9 E5 0.502 I feel belonging to other Open Source software users Community 

identity 

 E6 0.605 I identify with the community of the project  

 E7 0.726 I feel belonging to other group members of the project  

 F4 0.447 *I am satisfied with the fairness in recognition of efforts I put into 

the project 

 

factor 10 D2 0.433 Within the project, I do for others what they did for me Reciprocity 

 D3 0.715 Within the project, I only help others whom I want to have help me 

in the future 

 

 D4 0.777 Within the project, I only help others who have helped me in the 

passed 

 

factor 11 A4 0.524 Participating in the project gives me a feeling of accomplishment Confidence 

 A5 0.551 Participating in the project gives me a feeling of competence  

 M1 0.444 Recognition from others within the project is my greatest reward  

 M4 0.423 I feel important when I receive recognition from the community  

factor 12 F2 0.731 I expect that the other project group members put high efforts in the 

development of the project 

*Free riding 

 F3 0.675 I dislike it when some group members don't put much effort into the 

project 

 

factor 13 E3 -0.628 I am proud to be part of the Open Source Community. *E3 

factor 14 -    

factor 15 F1 0.643 I expect that the other project group members put high efforts in the 

development of the project 

*F1 

factor 16 M3 -0.475 I contribute to the project to show others how good I am as a 

programmer 

*M3 

factor 17 P1 0.498 I use the software for myself very often (excluding programming or *Personal needs 
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testing activities) 

 P3 0.664 My participation in the open source project ensures that the software 

provides functionality that matches my unique and specific needs 

 

factor 18 K1 -0.870 Experience from the project raises my skill level of programming *Programming 

skills 

 K4 -0.435 Contributing to this project will improve my competence as a 

programmer 

 

Table 9 - Results of factor analysis, presented with a recognized theme per factor 

5.2.1 Reputation 

The factor themed Reputation consists of the four items from the scale Reputation and one additional 

item that is included in the scale Peer recognition. The corresponding constructs are both part of the 

parent-construct Reputation which is supported the inter-correlation between the items. The factor 

analysis confirms this separate theoretical construct as valid. Reliability of the factor is calculated 

using Cronbach’s alpha which is 0.829. 

5.2.2 Career 

The factor that is themed Career consists of two items from the scale Enhancing human capital and 

the full scale Self-marketing. Again, the corresponding constructs are part of the same parent-construct 

in the theoretical model. However the two items from Enhancing human capital are only related to the 

professional development and not to programming specific skills. The two items that are related to 

programming are separately recognized in the factor Programming skills. These would indicate that 

the enhancing of human capital would need to be separated in the theoretical model between personal 

development related to programming and personal development related to generic professional skills. 

Cronbach’s alpha for this factor is calculated at 0.891. 

5.2.3 Direct income 

Direct income consists of the full scale that goes by the same name. This confirms the validity of the 

separate construct within the theoretical model. The reliability for this factor is, with the calculated 

Cronbach’s alpha being 0.891. 
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5.2.4 Control in project 

The factor themed Control in project consists of the full scale that was coined Control in community. 

When creating the scale based on the construct Control in community as recognized in the theory, 

items were chosen that, looking back, are only specific to the project and not the community. 

Although this is a flaw in design, the factor analysis does seem to proof that the control the 

programmer has is a proper construct. Cronbach’s alpha for this factor is 0.855. 

5.2.5 Goals of project 

The fifth factor, Goals of project, is found by combining the four items of the scale by the same name. 

This seems to confirm the validity of the construct in the theoretical model. The reliability of the inter-

item results is 0.791 expressed in Cronbach’s alpha. 

5.2.6 Fun and enjoyment 

The factor, Fun and enjoyment, consists of three items that originally measured the scale Fun and 

enjoyment. The other two items mention ―accomplishment‖ and ―competence‖, which might be 

unrelated to fun or enjoyment for many individuals. The original scale could be improved by replacing 

these questions with others that are more directly related to fun or enjoyment. Cronbach’s alpha for 

this 3-item factor is 0.784. 

5.2.7 Altruism and Reciprocity 

The factor Altruism and reciprocity consists of somewhat mixed items: three items from the scale 

Altruism and two from the scale Reciprocity. Although the items are both related to giving, there 

difference is that altruism is not a motivation that expects anything in return for the effort. Reciprocity 

is later recognized as a factor on its own as well. Surprisingly, there is little correlation between the 

two factors. The first item of Altruism is the only item that mentions money in relation to giving time 

and effort to the project. Perhaps this functions as a strong signal that this is one of the few items not 

substantially correlated to any of the factors. The main difference between the items of Reciprocity 

that correlate to this factor and the other three items that correlate to the separate factor Reciprocity is 

the matter in which receiving is described as a condition rather than a benefit of contributing to a 



 

 

74 

project. This might explain the difference in scoring. The calculated reliability is 0.812 expressed as 

Cronbach’s alpha. 

5.2.8 Ideology 

The factor, Ideology, consists of four items of the scale that goes by the same name. This confirms the 

construct as a separate motivational factor in the theoretical model. The fifth item touches a different 

subject the power of large organizations. This does not seem to be related to the ideology of most 

programmers. The difference between what could be considered as ideology behind Open Source 

software was already pointed out in the paragraph on the design of the scale (Paragraph 4.3.4). It 

seems that the subject, power of large corporations, should be separated from other values and 

ideology behind Open Source software development. The reliability for this factor is calculated as 

Cronbach’s alpha: 0.830. 

5.2.9 Community identity 

Three of the items that make up part of the factor, Community identity, are also part of the scale by the 

same name. The fourth item however is a completely unrelated item and there is no evident reason 

why this item correlates with this factor. As the content of this item seems unrelated to the other items, 

the item will be removed for further statistical analysis. The Cronbach’s alpha for this 3-item factor is 

0.683. 

5.2.10 Reciprocity 

This factor consists of the three other items that make up the scale Reciprocity (see also the description 

of the factor Altruism and reciprocity in Paragraph 5.2.7). The items suggest that receiving is a 

condition to giving. As Reciprocity doesn’t correlate with Altruism and reciprocity, it seems that the 

two would not be part of the same parent-construct. This should be taken into consideration for 

reviewing the theoretical model. The reliability of the factor is calculated as Cronbach’s alpha: 0.641. 
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5.2.11 Confidence 

Two items from the scale Fun and enjoyment and two items from the scale Peer recognition are 

related to the factor that is themed Confidence. The first two items were included for the scale, Fun 

and enjoyment, but the feelings that are referred to do not seem to be considered the same as fun. The 

three main feelings in the four items are feeling of accomplishment, competence and recognition. All 

are results of contributing to the project. The most prominent commonality of these factors is that they 

contribute to a more confident personality. Therefore this factor is themed Confidence. Cronbach’s 

alpha is 0.633 for this factor. 

5.2.12 Other factors and relation to scales 

Free riding consists of two items originating from the scale Trust but only referring to the negative 

effects of free riding of other project members. This could indicate that Free riding is the most 

important aspect of the construct Trust. Unfortunately, these are the only two items that highly 

correlate to this factor and results from the regression analysis should be approached carefully. 

This factor consists of two items that were included in the scale, Personal needs. Surprisingly the full 

scale does not have a high inter-item correlation and the other two items are not correlated to this 

factor. Two of these excluded items are related to the programmer’s work. This could be a reason that 

these do not correlate. As there are only two items, this factor should be approached with care as well. 

The last factor recognized by the analysis is Programming skills. Again, a factor that consists of two 

items that were included for the same scale: Enhancing human capital. The five items that make the 

full scale are moderately correlated. This might indicate that the construct Enhancing human capital 

actually consists of two sub-constructs. Since the factor consists of only two items, any statistical 

results should be carefully considered. 

The themed factors are, for a very large part, similar to the scales designed to measure the constructs 

of the theoretical model. This would prove the validity of the model to measure the motivation of 

Open Source developers. The 14 factors as recognized in the survey results are matched with the 14 
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constructs as recognized in the literature and presented in Table 10. Although this is a subjective 

match, the subjects are so closely related that the resemblance is apparent. 

Factor As recognized in literature as: 

Reputation Reputation (including peer recognition) 

Career Human capital: Enhancing Human Capital and Self-marketing 

Direct income Direct income 

Control in project Control in community 

Goals of project Goals of project 

Fun and enjoyment Fun and enjoyment 

Altruism/Reciprocity Altruism 

Ideology Ideology 

Community identity Community identity 

Reciprocity Reciprocity 

Confidence *Peer recognition 

*Free riding Trust 

*Personal needs Personal needs 

*Programming skills Enhancing Human Capital (specific to programming skills) 

Table 10 - Matching of factors and constructs 

5.3 Reliability of scales 

The reliability of the scales is measured by expressing the inter-item correlation of the scale as 

Cronbach’s alpha. The reliability is categorized on the value of the Cronbach’s alpha: 0.800 or higher 

is considered highly reliable, 0.700 or higher is considered reliable, lower than 0.700 is considered 

unreliable and scales with values below 0.600 are considered unusable. The total statistics on the 

individual scales are included as Appendix 7. 

The researches of which the scales have been copied or adapted did not supply the reliability 

measurements; some of these were even requested by e-mail where applicable. 

5.3.1 Intrinsic 

The 5-item scale, Fun and enjoyment, seems to reliably measure the associated construct as motivation 

for contributing to Open Source projects. The scale’s reliability is somewhat higher when item A5 is 

deleted: ―Participating in the project gives me a feeling of competence‖. Perhaps a ―feeling of 
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competence‖ is too ambiguous to measure fun and enjoyment. A similar conclusion was made during 

the factor analysis (Paragraph 5.2.6). The Cronbach’s alpha after deleting the item is 0.740. 

The high Cronbach’s alpha of 0.855 indicates a very reliable scale for measuring Control in 

community. This is no surprise as the items were also recognized as a factor. The reliability of the 

scale cannot be improved by removing any of the items. 

5.3.2 Altruism 

The 4-item scale to measure Altruism as motivational factor does not prove to be very reliable 

according to the calculation of Cronbach’s alpha. However it seems that the reliability is dramatically 

higher when the item C1 is deleted. This item was changed from the original ―I don’t care about 

money‖ to ―I don’t care about money when contributing to the project‖, mainly because it proved to be 

an unreliable item in the pilot questionnaire. Apparently, the adaptation was not an improvement and 

the item will be deleted for further analysis from the scale, making Altruism a three item scale with 

Cronbach’s alpha resulting in 0.798. 

5.3.3 Community 

The 5-item scale to measure Reciprocity does not prove to be reliable and deleting any of the items 

does not seem to improve the scale’s reliability. All conclusions on the data related to this item should 

be considered very carefully. This scale originated from Cox and Soldo (2004) and is expanded with 

two items (D1 and D5) from Li et al (2006) and Bonaccorsi and Rossi (2006) respectively. The 

reliability is calculated a second time based on a scale only consisting the three original items from 

Cox and Soldo. Unfortunately, this does not seem to improve the reliability of the scale much: 

Cronbach’s alpha improves to 0.641. Conclusions involving or based no this scale need to be 

considered very carefully or even ignored when based on the full scale. 

The scale to measure Community identity consists of 7 items and can be considered a highly reliable 

scale as its reliability is 0.804 measured for Cronbach’s alpha. Deleting any of the 7 items would not 

improve its reliability. 
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Trust is a 4-item scale adapted from Hertel et al (2003). Although the scale is almost literally copied 

from their research, it should be considered an unreliable scale. The reliability is somewhat improved 

by deleting item F4 (―I am satisfied with the fairness in recognition of efforts I put into the project‖), 

but still cannot be considered reliable: Cronbach’s alpha is 0.584. Unfortunately Hertel et al did not 

provide the reliability of their scales used in their research. It seems that conclusions based on this 

scale cannot be trusted (pun intended). 

5.3.4 Collective motives 

The 4-item scale designed to measure the construct, Goals of the project as a motivational factor, 

consists of items of Hertel et al (2003) research and a fourth self-developed item. The reliability of the 

scale is decent and removing any of the items would not improve the reliability. Cronbach’s alpha for 

this scale is 0.791. 

The Ideology scale consists of three items from Li et al (2006) and two items from Bonaccorsi and 

Rossi (2006). It will be considered a very reliable scale although its reliability can be improved by 

removing item H5 (―I contribute to Open Source software to limit the power of large software 

companies‖). It could be better to exclude this item as it seems to be unrelated in some degree to the 

Open Source nature of the software (as recognized in Paragraph 4.3.4). For further analysis the second 

variant will be considered in which this item is deleted. The calculated Cronbach’s alpha is 0.830. 

5.3.5 Direct income 

The scale, Direct income, consists of 5 items originating from two of Hars and Ou’s scales. Its 

reliability is very high and cannot be improved by deleting items. The calculated Cronbach’s alpha is 

0.891. 

5.3.6 Human capital 

The 5-item scale measuring Enhancing human capital is a combination of items from three different 

scales (Hars and Ou (2002), Li et al (2006) and Lakhani and Wolf (2003)). Its reliability is low 
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(Cronbach’s alpha is 0.686) and cannot be improved by deleting items. Any conclusion based on this 

scale should be very carefully scrutinized. 

On the other hand it seems that the scale Self-marketing is highly reliable. This scale originated from 

Hars and Ou (2002), items L1 and L2, and from Li et al (2006), items L3 and L4. It seems to be a 

reliable scale and removing any of the four items does not improve its reliability. 

5.3.7 Recognition 

Unfortunately, the 4-item scale cannot be considered very reliable. By deleting item M3, the scale’s 

reliability is improved although not substantially. Cronbach’s alpha is 0.670 after deleting the item. 

This scale is a combination of items from three different scales. Any relevant conclusion to this scale 

should be considered somewhat unreliable. 

Reputation is a scale that proved to be very reliable, Cronbach’s alpha is calculated at 0.853. The scale 

originated from three different scales: Lakhani and Wolf (2003), Hertel et al (2003) and Bonaccorsi 

and Rossi (2006). Removing any of the four items does not improve its reliability. 

5.3.8 Personal needs 

This scale consists of four items by Hars and Ou (2002), one item from Hertel et al (2003) and one 

item from Bonaccorsi and Rossi (2006). Unfortunately, the scale seems very unreliable. Even 

removing the two last items (P5 and P6) and making it a 4-item scale based on Hars and Ou, decrease 

the reliability of the scale. It is somewhat odd that the reliability of this scale is so low given the items 

seem to be very closely related. Any conclusions based on this scale should be considered unreliable. 

The reliability expressed in Cronbach’s alpha is 0.519. 

5.3.9 Control scales 

The scale measuring the control construct Project member competence proves to be very reliable and 

removing any of the items does not improve the reliability. On the other hand, the scale that measures 

Creativity as a control construct has a low reliability based on the survey results. It is improved 

slightly when the first item is deleted from the scale. In any case the conclusions based on this scale 
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need to be approached with some reservation. The reliability of the scale that measures Innovativeness 

is of such a low level that conclusions based on the measurements of this scale are unusable. By 

deleting the third item, the reliability does improve, but would still be below an acceptable level. As 

with the scale from Innovativeness, the scale for Project commitment does not seem usable, even after 

deleting the fourth item. A reasonably reliable scale measures the Self-efficacy control construct. The 

reliability is improved by deleting the third item (XE3), which is the only item that doesn’t have 

programming as the subject.  

Deleting the fourth item from the scale to measure the autonomy of Decision-making improves the 

reliability of the scale, but does not reach an acceptable level. The 3-item scale designed to measure 

the autonomy in job scope does not prove to be reliable. Deleting an item from a three-item scale 

would not be possible. The scale is therefore unusable. 

The reliability of all scales is categorized and presented in Table 11. 
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Parent-construct Construct Highly 

reliable 

(>0.799) 

Reliable 

(>0.699) 

Unreliable 

(<0.700) 

Unusable 

(<0.600) 

Before 

deleting 

items 

Intrinsic Fun and enjoyment  0.740   0.701 

  Control in community 0.855     

Altruism Altruism  0.798   0.679 

Community Reciprocity   0.641  0.589 

  Community identity 0.804     

  Trust    0.584 0.450 

Collective motives Goals of project  0.791    

  Ideology 0.830    0.801 

Direct income Direct income 0.891     

Human capital Enhancing Human Capital   0.686   

  Self-marketing 0.823     

Recognition Peer recognition   0.670  0.656 

  Reputation 0.853     

Personal needs Personal needs    0.519  

Control constructs        

  Project member competence 0.815     

  Creativity   0.616  0.597 

  Innovativeness    0.478 0.349 

  Project commitment    0.430 0.297 

  Self-efficacy  0.753   0.713 

Autonomy Decision making   0.643  0.487 

  Job scope    0.562  

Table 11 - Reliability scoring in Cronbach's alpha including the original value before deleting items 

 

5.4 Multiple regression analysis 

The hypotheses will be evaluated by measuring the influence of the theoretical model on the choice for 

restrictive Open Source licenses through a multiple regression analysis. The analysis will not only 

measure the influence of the independent variables (the theoretical constructs measured by the survey 

scales) on the dependent variable (the license restrictiveness), but also the explanatory power of the 

model. The hypotheses are tested by using the scales designed for the survey, corrected if needed by 

deleting items that have a negative influence on the reliability of the scale. After this analysis, a 

second regression analysis is presented using the factors as recognized by the factor analysis to see if 
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the predictability of the model can be improved by reconsidering both the theoretical constructs and 

the scales used to measure the constructs.  

The dependent variable is measured as an ordinal variable (coined License scale): very restrictive, 

restrictive and not restrictive. For this analysis, the variable is considered as a continuous variable, 

which allows for a more explanatory linear regression analysis on the three values of restrictiveness, 

rather than two separate logistic regression analyses (restrictive vs. not restrictive and very restrictive 

vs. restrictive).  

5.4.1 Predictability of model on choice of license restrictiveness 

The theoretical model of Open Source developers’ motivation has a prediction on the choice of license 

restrictiveness. The multiple regression analysis of the influence of this model on the choice of license 

restrictiveness shows that the model explains 24.6% of the variance in choice for license 

restrictiveness (please see R Square value in Table 12). The model is designed as a theoretical model 

of Open Source developers’ motivation, not in specifically for the choice of license restrictiveness. 

Secondly, the license is only one of the properties of the Open Source project. Although some might 

find the license important, not all developers might have this as their leading criterion when choosing 

a project. Within this frame, the predictability of the model is not only significantly in size, but also in 

statistics; the ANOVA analysis shows the probability of the prediction to be significant at 0.003 

(please see Significance in Table 13). 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .496 .246 .150 .831 

Table 12 – Regression model summary with survey scales as independent variables and license scale 

as dependent variable 
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Model   

Sum of 

Squares df Mean Square F Sig. 

1 Regression 24.811 14 1.772 2.567 .003 

Residual 75.947 110 .690     

Total 100.758 124       

Table 13 - ANOVA table with survey scales as independent variables and license scale as dependent 

variable 

5.4.2 Testing hypotheses 

The hypotheses will be tested by disproving the null hypotheses that the relevant independent variable 

does not explain any of the variation in the dependent variable at significance of 5%, beyond the 

variation explained by the other independent variables. In the multiple regression analysis, this is 

expressed by the regression coefficient presented as β. The hypothesis holds when the regression 

coefficient is not zero at a statistical probability significance of 5%. The influence is interpreted using 

the valuation criteria on the regression coefficient for social sciences as suggested by Cohen (1988). 

Cohen bracketed the values as the following: small effect: 0.1-0.23, medium: 0.24-0.36 and large: 0.37 

or larger. The results of the multiple regression analysis are summarized in Table 14 below, where the 

dependent variable is the license scale. Secondly these results are plotted in the conceptual model, 

shown in Figure 11. 
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Model   

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta B Std. Error 

1 (Constant) 1.906 .963   1.978 .050 

Fun and enjoyment .008 .151 .005 .051 .959 

Control in community .215 .084 .234  (β7) 2.567 .012 

Altruism  .230 .112 .216  (β2) 2.058 .042 

Reciprocity .023 .099 .020 .230 .819 

Community identity .215 .174 .140 1.237 .219 

Trust  .165 .102 .145  (β6) 1.622 .108 

Goals of project -.327 .130 -.231  (β8) -2.512 .013 

Ideology  .061 .116 .056  (β1) .532 .596 

Direct income  .066 .078 .082  (β3) .847 .399 

Enhancing Human 

Capital 
-.318 .215 -.195 -1.478 .142 

Self-marketing  .352 .152 .336  (β5) 2.313 .023 

Peer recognition .090 .119 .083 .755 .452 

Reputation -.425 .145 -.379  (β9) -2.937 .004 

Personal needs  -.103 .143 -.068  (β4) -.720 .473 

Table 14 - Regression coefficients with survey scales as independent variables and license scale as 

dependent variable 
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Figure 11 - Conceptual model plus control constructs and relation as measured in regression analysis 

5.4.2.1 Ideology 

The first hypothesis proposes that developers that are motivated by ideological reasons have a 

preference for restrictiveness in licenses (H
1
). The regression coefficient of ideology (β

1
) on license 

restrictiveness should be 0 or smaller to falsify the null hypothesis. 

H
1
1: β

1
>0 

H
1
0: β

1
≤0 

Not only does β
1 
have a low value of 0.056, it does not meet the criterion of 5% significance by a wide 

margin. The null hypothesis cannot be rejected as such. Since the scale was categorized as highly 
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reliable and the items were also recognized as a factor of motivation in the factor analysis, there is no 

reason to predict a direct influence of the ideology on the choice of the license restrictiveness. 

5.4.2.2 Altruism 

A positive influence of altruism as motivation to contribute on the license restrictiveness is proposed 

by the second hypothesis (H
2
). In this case, the regression coefficient of altruism β

2
 on license 

restrictiveness should be 0 or smaller to falsify the null hypothesis. 

H
2
1: β

2
>0 

H
2
0: β

2
≤0 

The multiple regression analysis shows a B
2
 of 0.216 and meets the significance criterion. Secondly, 

the scale that measures altruism is regarded as reliable. The null hypothesis can be falsified and the 

influence of altruism as motivational factor on the choice of license restrictiveness can be expected to 

positive. This means that the Open Source developers that hold altruism as a motivational factor to 

contributing to Open Source projects have a preference for more restrictive licenses. 

5.4.2.3 Direct income 

The third hypothesis (H
3
) proposes a negative influence of direct income from Open Source 

contributions on the license restrictiveness. The regression coefficient (β
3
) is as such expected to be 

negative and should be 0 or larger to falsify the null hypothesis. 

H
3
1: β

3
<0 

H
3
0: β

3
≥0 

The scale for measuring direct income as motivation for Open Source contributions is to be considered 

highly reliable; unfortunately survey results do not show a strong influence of the measured 

motivation on the license restrictiveness. The regression coefficient is very small and positive 

(β
3
=0.082) and not statistically significant.  The null hypothesis cannot be falsified and the research 

results show no indication for the expected influence as proposed in the hypothesis.  
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By grouping the developers in paid and non-paid developers it is possible to compare the mean scores 

on the license restrictiveness and test an alternative hypothesis: 

Hypothesis 3a (H
3a

): Developers that receive a direct income for software programming, 

prefer less restrictive licenses. 

 The grouping is based on the descriptive question DEM13 (―As what do you spend most of your 

programming time?‖). The two groups are unpaid developers (hobby programmer and student) and 

paid developers (salaried programmers and contract programmers). It is important to point out that the 

developers are not specifically asked if they received the income for Open Source software 

programming. Choosing the license scale as scoring we can compare the means of the groups using an 

independent samples t-test. The licensing scale scores of the unpaid developers should be significantly 

higher than the scoring of the paid developers to falsify the null hypothesis. 

H
3a

1: µu - µp <0 

H
3a

0: µu - µp ≥0 

Table 15 shows the means of the scoring which indeed is somewhat higher for unpaid developers: 2.41 

versus 2.26 for paid developers. However the results of the t-test in Table 16 show that the difference 

in means between the two groups is not significant. The null hypothesis cannot be falsified. 

  PaidProgrammer N Mean Std. Deviation Std. Error Mean 

License scale Unpaid 58 2.41 .918 .121 

  Paid 82 2.26 .886 .098 

Table 15 - Statistics license scale score grouped by paid and unpaid developers 

  Levene's Test for Equality of Variances 

  t df Sig. (2-tailed) Mean Difference Std. Error Difference 

License scale Equal variances assumed 1.022 138 .309 .158 .154 

 Equal variances not assumed 1.015 120 .312 .158 .155 

Table 16 - Independent sample test license scale score grouped paid and unpaid developers 
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5.4.2.4 Personal needs 

The personal needs among developers of Open Source software is to be proposed as a positive 

influence on the choice of license restrictiveness in the fourth hypothesis (H
4
). Again, the regression 

coefficient (in this case β
4
) should be 0 or smaller to falsify the null hypothesis. 

H
4
1: β

4
>0 

H
4
0: β

4
≤0 

To test this hypothesis the scale to measure personal needs is used. However, the reliability of this 

scale is below the norm of usability. Any results of the survey cannot be regarded as a proper 

representation of personal needs and the results of the regression analysis on personal needs are 

therefore flawed. In any case, the regression coefficient of personal needs on license restrictiveness is 

negative and not significant, both in size and in statistical probability (β
4
=-0.068). The null hypothesis 

cannot be falsified and the research results give no indication on the proposed influence of personal 

needs on license restrictiveness, first and foremost because the scale did not prove to be reliable.  

5.4.2.5 Self-marketing 

The fifth hypothesis (H
5
) proposes a negative effect of self-marketing as motivation to contribute to 

Open Source projects on the license restrictiveness. The regression coefficient (β
5
) is as such expected 

to be negative and should be 0 or larger to falsify the null hypothesis. 

H
5
1: β

5
<0 

H
5
0: β

5
≥0 

The scale used to measure self-marketing has been proven to be highly reliable and the significantly 

probable regression coefficient can be considered of medium size (β
5
=0.336). However, the coefficient 

is positive and not negative as expected. The null hypothesis cannot be falsified based on the results of 

this research. It is very interesting to see such a significant coefficient suggesting the opposite 

direction of the expected influence. Possible explanations for this are to be discussed in the concluding 

chapters. 
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5.4.2.6 Trust 

One of the variables that intuitively seem to be of large influence on license restrictiveness is trust. 

The sixth and final hypothesis (H
6
) proposes a positive influence of the variable trust on the license 

restrictiveness. The regression coefficient (β
6
) needs to be positive and statistically significant to 

falsify the null hypothesis. 

H
6
1: β

6
>0 

H
6
0: β

6
≤0 

Unfortunately, as with the scale measuring personal needs, the scale used for measuring trust is 

unreliable and below the level of usability. Testing the hypothesis is therefore in vain as the scale 

might not have measured the trust among developers accurately. The correlation coefficient does show 

a somewhat positive influence (β
6
=0.145). However the probability of this value is not statistically 

significant. The null hypothesis cannot be falsified, first because the scale does not prove to be reliable 

and second because the correlation coefficient is not significantly probable. 

5.4.2.7 Other significant influences 

The six hypotheses were derived from notions in the current literature although more variables were 

included in the multiple regression analysis. Three of these variables have a regression coefficient that 

is significant: control in community (β
7
), goals of the project (β

8
) and reputation (β

9
).  

Control in community is measured by a reliable scale and the results show a positive influence on the 

license restrictiveness. The measured correlation coefficient (β
7
) is 0.234, which is considered as a 

small-sized influence. Of similar size is the influence of the goals of the project (β
8
), with a correlation 

coefficient of -0.231. The influence of the goals of the project has a negative influence on the choice 

of license restrictiveness. Both scales proved to be very reliable and both scales were recognized as 

factors in the factor analysis, consisting of the exact same items. 

Finally the most prominent variable in the multiple regression analysis is reputation. The scale had 

proven to be highly reliable and the four items were also recognized in the factor analysis in the same 
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factor. The negative influence of the variable on the license restrictiveness can be considered as large, 

with a correlation coefficient of -0.379. This implies that developers that are motivated to contribute to 

Open Source projects by the reputation gained have a preference for projects under a restrictive or 

non-restrictive license over projects under a highly restrictive license. Possible explanations are 

discussed in the concluding chapters. 

5.4.3 Difference between scales and factors 

The regression analyse is also ran with the factors as independent variables and, again, the ordinal 

license scale as the dependent variable. The explanatory power of the model on the choice of license 

restrictiveness is very similar as to the previous analysis. The R Square implies that 25.4% of variance 

in the choice for license restrictiveness can be explained by the model (please see Table 17). 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .504 .254 .161 .826 

Table 17 - Regression model summary with factors as independent variables and license scale as 

dependent variable 

 

Model   

Sum of 

Squares df Mean Square F Sig. 

1 Regression 25.993 14 1.857 2.722 .002 

Residual 76.390 112 .682     

Total 102.384 126       

Table 18 - ANOVA table with factors as independent variables and license scale as dependent 

variable 

The differences in the correlation coefficients are not large either. The factors that encompass the 

scales self-marketing, control in community, goals of project and altruism (respectively: career, 

control in project, goals of project and altruism) have a correlation coefficient of the same direction 

and of a similar size. 
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There are however two important differences. Firstly, reputation measured in the original scale had a 

very large influence on the independent variable and was statistically very probable. When measured 

as the factor it is excluded because it does not meet the probability significance criterion of 5%. The 

size of the influence is also smaller. The fifth item in the factor (originally included in the scale peer 

recognition) is much lower correlated to the factor than the other items, and as such lowers the 

reliability of the scale as well. When this item is removed from the factor the significance criterion is 

met in a reanalysis of the regression, but the size of influence remains lower. 

The second difference is the significant regression coefficient of free riding. Free riding is the factor 

equivalent of the scale trust, which proved to be an unreliable measurement. This was very unfortunate 

as the dependent variable seemed a very interesting one in the research. The factor, free riding, does 

show a (small) positive influence on the restrictiveness of the license, which could have falsified the 

hypothesis relating to trust (H
6
). Unfortunately, again this factor is unreliable as it only consists of two 

items. This influence does spark the interest of the influence of the construct trust on license 

restrictiveness, perhaps, for further research.  
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Model   

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta B Std. Error 

1 (Constant) 1.969 .901   2.185 .031 

Reputation -.279 .147 -.237 -1.900 .060 

Career .341 .152 .321 2.246 .027 

Direct income .115 .085 .143 1.356 .178 

Control in project .192 .081 .208 2.372 .019 

Goals of project -.325 .129 -.230 -2.514 .013 

Enjoyment .030 .125 .022 .237 .813 

Altruism/Reciprocity .233 .106 .218 2.190 .031 

Ideology .072 .115 .063 .624 .534 

Community identity .142 .122 .113 1.165 .246 

Reciprocity .014 .096 .013 .149 .882 

Confidence .112 .155 .080 .718 .474 

*Free riding .182 .085 .192 2.150 .034 

*Personal needs -.176 .116 -.167 -1.521 .131 

*Programming skills -.388 .201 -.252 -1.930 .056 

Table 19 - Regression coefficients with factors as independent variables and license scale as 

dependent variable 

5.5 Other correlations 

The bivariate correlation of all variables is calculated to investigate other relationships in the survey 

data. The full result is included as Appendix 9.  Based on Cohen’s criteria nine significant correlations 

can be considered high: correlation higher than 0,340. Three clusters of correlation can be easily 

recognized: income related, community related and reputation related.  

The correlation between the respondent’s income and years of experience is not surprising as the 

developers are able to leverage their experience in higher salaries.  

Respondents that have a strong feeling of community identity are motivated by altruistic reasons and 

vice versa. This would indicate that individuals are more likely to express altruistic behaviour to others 

they identify with. Both constructs are also highly correlated to ideological motives. These ideologies 

are either derived from the open characteristic of Open Source software, or from prominent figures in 
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the Open Source community. The influence of these prominent figures might well be the reason why 

the construct of community identity and ideology are highly correlated. 

Lastly, the cluster on reputation related motivations seem to focus on the network that the developer 

reaches through involvement in Open Source projects and the signalling within that network. The 

three constructs that are highly correlated are: enhancements in human capital, self-marketing and 

reputation. Individuals that are motivated by their presence in a network seem to appreciate all benefits 

that are derived from that network. 

The correlations between these constructs are presented in Table 20. These clusters might be an 

indication of profiles in the motivational factors that developers hold. Developers that get paid for 

their work might typically not hold ideological motives and vice versa, the other might even crowd 

one out. For example, the constructs direct income and ideology are significantly negatively 

correlated. 

Constructs  Correlation 

Dollar income Programming years 0,476 

Dollar income Open Source years 0,508 

Community identity Altruism 0,472 

Community identity Ideology 0,514 

Altruism Ideology 0,528 

Reputation Enhancing human capital 0,460 

Reputation Self-marketing 0,590 

Reputation Peer recognition 0,580 

Table 20 - High correlations between constructs 

6 DISCUSSION 

This research is intended to give insight to how Open Source developers are motivated and more 

specifically why they are motivated to choose a specific license. The main characteristic of the license, 

restrictiveness, was the selected criteria for the license. 

To get this insight, four separable research deliverables were needed: (1) an in-depth description of 

Open Source software development to gain understanding of this development, (2) a literature review 
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resulting in the research hypotheses and the design of the literature and conceptual model, (3) a 

questionnaire designed based on proven scales to measure the constructs as put forward in the 

conceptual model, and (4) the results of the distributed survey to answer the main research question. 

6.1 Description of Open Source software 

The comprehensive description of Open Source software starts with the history of software sharers and 

their evolution into the initiators of Open Source software. The main characteristics of the popular 

Open Source licenses are described and specifically, the implications of license restrictiveness are 

explained. Next to this, the actors and their role in Open Source development were detailed. For the 

commercial actors involved, this included a clarification of the possible business models. The theory 

of transaction costs are explained in the perspective of Open Source development and forking is 

suggested as intermediate or hybrid form of software development. The various context of Open 

Source development was further clarified by 6 study cases on Open Source development. These case 

studies also indicated the validity of the influence of motivational factors on the choice for license 

restrictiveness. 

6.2 Conceptual model 

The current literature on Open Source software development suggests a small number of conceptual 

models by different authors that are somewhat overlapping. As a result of the literature research, an 

integral conceptual model was derived and presented in Figure 2. The results of the statistical analysis 

shows that these constructs as currently defined are considered valid and that the model does explain a 

significant part of the license choice (Table 9 and Table 12). 

6.3 Questionnaire 

The majority of the scales used in the questionnaire proved very reliable (Table 11). However the two 

scales that gave unusable, unreliable results (Trust and Personal needs) were related to two constructs 

on which hypotheses were made. If the questionnaire would be used for further research, the two 

scales would need to be reviewed and adjusted for reliability. Other than these two exceptions, the 
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scales and the questionnaire in entirety prove very reliable. The digital distribution of the survey made 

it easy to reach out to large and targeted audience and allowed easy processing of the respondents’ 

answers. 

6.4 Survey results 

The results of the survey were put through regression analysis to evaluate the influence of the 

motivational factors on the choice for license restrictiveness. Out of the 14 constructs, 5 were 

supported to have a significant influence on the choice of license restrictiveness (Figure 11).  

Control in community is the perceived importance and influence of the individual in the project. The 

influence measured in the regression analysis shows a medium-sized positive influence on the license 

restrictiveness. The discussed theories seem to give no suggestion to explain this influence. However 

the example of Xfree86 (Paragraph 2.1.5) shows that non-restrictive licenses disallow a degree of 

control over the project: the majority of developers continued the work that was released before the 

license switch and used the code as they wished. The project leaders would not have been able to try 

and change the license had the project been originally released under a restrictive license. In this sense, 

the non-restrictive licenses take away a degree of control over the project (and subsequently the 

community) which might be an explanation for the measured influence. 

The influence of Altruism as a motivational factor was hypothesised to be positive on the license 

restrictiveness. The developer motivated by altruistic needs to contribute to the project to help others 

by sharing code, helping others with problems and teaching others to code. It was hypothesised that 

the developer would want to protect these efforts by choosing restrictive licenses. The results of the 

survey prove that this relationship is indeed positive: developers holding altruism as a motivational 

factor prefer more restrictive licenses. 

Although no relation was hypothesised, the influence of Goals of project was significantly negative on 

the choice of license restrictiveness. This influence does not find an explanation in the discussed 

theories. The influence implies that developers that value the goals of the project prefer less restrictive 
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licenses. This might be because the goals of these projects are more obvious or because the developers 

are more committed to the projects released under less restrictive licenses. Since the literature does not 

seem to suggest an explanation, this influence might be interesting to be further researched. 

Lerner and Tirole (2005b) had found that developers contribute more lines of code to projects under 

non-restrictive licenses. The explanation given for this additional activity was that the lines of code 

would function as signalling under the BSD license. Based on this, the motivation of Self-marketing 

was hypothesised to be negatively related to license restrictiveness. The research however shows a 

positive relationship: developers holding self-marketing as a motivational factor prefer restrictive 

licenses. This means that the additional activity under non-restrictive licensed projects is not related to 

signalling. Perhaps the popularity of the GPL license and the licensed projects (such as the Linux 

kernel, OpenOffice.org and MySQL) is the reason developers prefer restrictive licenses for self-

marketing. This popularity could strengthen the signalling as it reaches a larger audience. 

The last motivational factor that proved to have a significant influence on license restrictiveness is 

Reputation. Somewhat contradicting to the influence of Self-marketing on license restrictiveness, the 

influence of Reputation is negatively related to license restrictiveness. If the signalling of 

programming activity is strengthened by the reach of restrictive licenses, it would be expected that the 

reputation of the developer would equally benefit from this reach. This influence might indicate a 

bigger difference in values held by developers in projects under restrictive licenses compared to those 

held by developers in projects under non-restrictive licenses. This difference in values is somewhat 

touched upon by researching the ideology as a motivational factor and could be an interesting subject 

for future research on Open Source license restrictiveness. 

6.5 Conclusion 

The model and the accompanying questionnaire prove to correctly measure the motivational factors of 

Open Source developers. The survey results show that these motivational factors influence the choice 

of license restrictiveness. Further, five factors were identified to have an influence on the license 
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choice. This influence shows that projects under (highly) restrictive licenses and non-restrictive 

licenses are not the same subject and future research should take this distinction into consideration. 

The research contributes to existing literature by improving the understanding of the implications of 

Open Source software licenses and developers’ choice to contribute to the project. 

This research presents a more comprehensive model of Open Source developers’ motivation by 

consolidating existing models and constructs (please see theoretical model, Figure 2). Using the 

conceptual model and questionnaire research on the motivation of Open Source developers can be 

continued or further improved. 
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Appendix 1. Survey distribution list 

Project E-mail addresses Main license 

ALSA driver alsa-devel@alsa-project.org LGPL and GPL 

Android android-platform@googlegroups.com Apache and GPL 

Apache* dev@httpd.apache.org Apache 

Arch Linux* arch-dev-public@archlinux.org GPL 

BIND bind10-dev@lists.isc.org BSD 

Blackbox blackboxwm-devel@lists.sourceforge.net MIT 

Bochs* bochs-developers@lists.sourceforge.net LGPL 

BRL-CAD brlcad-devel@lists.sourceforge.net BSD, GPL 

Chromium chromium-discuss@googlegroups.com BSD 

Clam antivirus clamav-devel@lists.clamav.net GPL 

Cocoa-devs cocoa-dev@lists.apple.com N/A 

Crystal Space* crystal-develop@lists.sourceforge.net LGPL 

CUPS* cups-dev@easysw.com LGPL 

Darwin darwin-dev@lists.apple.com Apple Public 

License 

Debian debian-devel@lists.debian.org GPL 

Dropbear SSH dropbear@ucc.asn.au MIT 

eGroupWare egroupware-developers@lists.sourceforge.net, egroupware-

core@lists.sourceforge.net 

LGPL 

Emacs emacs-devel@gnu.org GPL 

Enlightenment enlightenment-devel@lists.sourceforge.net BSD 

Exult* exult-general@lists.sourceforge.net GPL 

Faac faac-dev@lists.sourceforge.net Mixed/LGPL 

Fedora (academic)* http://forums.fedoraforum.org/forumdisplay.php?f=27 GPL 

Firebird* firebird-devel@lists.sourceforge.net IPL 

Flac* flac-dev@xiph.org GPL 

FLTK* fltk-dev@easysw.com LGPL 

Fluxbox fluxbox-devel@lists.sourceforge.net MIT 

FreeBSD* freebsd-hackers@freebsd.org, freebsd-chat@freebsd.org BSD 

gcc gcc@gcc.gnu.org GPL 

Gentoo* gentoo-project@lists.gentoo.org GPL 

Ghostscript gs-devel@ghostscript.com GPL 

Gimp gimp-developer@lists.XCF.Berkeley.EDU GPL 

Gnome* desktop-devel-list@gnome.org, devel-announce-list@gnome.org GPL 

GNU Aspell aspell-devel@gnu.org LGPL 

Gstreamer* gstreamer-devel@lists.sourceforge.net LGPL 

GTK+* gtk-app-devel-list@gnome.org, gtk-devel-list@gnome.org, gtk-

list@gnome.org 

LGPL 

Gutenprint* gimp-print-devel@lists.sourceforge.net GPL 

Hibernate* hibernate-dev@lists.jboss.org LGPL 



 

 

IceWM icewm-devel@lists.sourceforge.net LGPL 

Ingres http://community.ingres.com/forum GPL 

Java.net https://www.dev.java.net/servlets/TLogin GPL 

JBoss* jboss-dev-forums@lists.jboss.org LGPL 

jEdit jedit-devel@lists.sourceforge.net GPL 

KDE* kde-devel@kde.org GPL 

LAME lame-dev@lists.sourceforge.net LGPL 

Licq* licq-devel@lists.sourceforge.net GPL 

Linux* linux-kernel@vger.kernel.org GPL 

Linux NTFS* linux-ntfs-dev@lists.sourceforge.net LGPL 

Mailman mailman-developers@python.org GPL 

Midgard* dev@lists.midgard-project.org LGPL 

MinGW mingw-dvlpr@lists.sourceforge.net GPL 

Moblin* dev@moblin.org GPL 

Mono* mono-list@lists.ximian.com GPL/MIT/LGPL 

Mozilla dev-apps-firefox@lists.mozilla.org, dev-apps-

camino@lists.mozilla.org, dev-apps-calendar@lists.mozilla.org, dev-

apps-seamonkey@lists.mozilla.org, dev-apps-

thunderbird@lists.mozilla.org 

Mozilla 

MPlayer mplayer-dev-eng@mplayerhq.hu GPL 

MySQL internals@lists.mysql.com GPL 

MythTV* mythtv-dev@mythtv.org LGPL/GPL 

Ogg Vorbis* ogg-dev@xiph.org, vorbis-dev@xiph.org, theora-dev@xiph.org, 

paranoia-dev@xiph.org 

GPL/BSD 

Open BSD* misc@openbsd.org BSD 

Open Office dev@openoffice.org LGPL 

OpenSSH openssl-dev@openssl.org BSD 

OpenSUSE* opensuse-project@opensuse.org GPL 

PCBSD dev@lists.pcbsd.org BSD 

PHP internals-digest@lists.php.net PHP 

PhpBB,  http://area51.phpbb.com/phpBB/, confirmation GPL 

phpMyAdmin phpmyadmin-devel@lists.sourceforge.net GPL 

Pidgin* devel@pidgin.im GPL 

PostgreSQL* pgsql-hackers@postgresql.org BSD 

Python python-dev@python.org Python 

Python webforum* http://python-forum.org/pythonforum/index.php Python 

QT qt-interest@trolltech.com LGPL/GPL 

Red Hat redhat-devel-list-owner@redhat.com GPL 

Ruby forum* http://www.ruby-forum.com/   

Samba samba-technical@lists.samba.org GPL 

SciPy* scipy-dev@scipy.org Python 

SquirrelMail squirrelmail-devel@lists.sourceforge.net GPL 

Sudo Todd.Miller@courtesan.com ISC-style 



 

 

TikiWiki tikiwiki-devel@lists.sourceforge.net LGPL 

TinyMCE* http://tinymce.moxiecode.com/punbb/ LGPL 

Ubuntu ubuntu-devel@lists.ubuntu.com, ubuntu-devel-

discuss@lists.ubuntu.com 

GPL 

Virtual box vbox-dev@virtualbox.org GPL 

VLC* vlc-devel@videolan.org GPL 

Webcalendar https://sourceforge.net/projects/webcalendar/forums/forum/11587 GPL 

Webkit webkit-dev@lists.webkit.org LGPL and BSD 

WINE wine-devel@winehq.org LGPL 

X.Org xorg-devel@lists.x.org X11 license 

XFCE xfce4-dev@xfce.org GPL 

XFree86* devel@XFree86.Org, forum@XFree86.Org XFree86 License 

Zenity glynn.foster@sun.com, lucasr@gnome.org GPL 

* Invitation directly sent to list 

Distribution of restriveness in licenses as focused on by the chosen mailinglists: 

Very restrictive Restrictive Non restrictive 

45 26 24 

 



 

 

Appendix 2. E-mail invitation 

Dear [name] mailing list moderator,  

 

We are performing research for the University of Amsterdam focusing on the motivation of Open 

Source software developers. We would like to perform a survey among programmers. It would be 

wonderful if you would be willing to cooperate with our study. We would be really pleased if you 

could forward our invitation written below to the members of your mailing list [list]. Of course, you 

and your mailing list members will receive a copy of the final report.  

 

Please see the invitation for more information on the research purpose and the survey itself.  

 

Kind regards,  

Dr. Thomas Adelaar  

Mark Pith  

 

---  

 

Dear [name] mailing list members,  

 

We are researching the motivation factors of Open Source software programmers and would like to 

ask your cooperation in our large-scale research. The research is performed for the Amsterdam 

Business School of the University of Amsterdam. Your participation would consist of completing an 

online survey to which we have linked below. Your participation is completely anonymous and the 

research publication will be freely available, including the results of the survey. 

  

The goal of the research is to better understand the motivations software programmers have for joining 

and contributing to an Open Source project. The insights gained from this research would help the 

development of theory for Information Management and could help practitioners better understand 

Open Source projects. Next to this, the publication of this research will increase the exposure of the 

development of Open Source software within the academic environment. Please follow the link to the 

online survey. 

  

Our test audience has shown that completing the survey will take about 15 minutes. Your time is 

highly appreciated by us. 

  

http://bit.ly/Survey_Developers_Motivation 

  

Kind regards, 

Dr. Thomas Adelaar 

Mark Pith 

 

-This independent research is not related to the [name] project.- 



 

 

Appendix 3. Questions as used in pilot survey 

1. Do you participate in Open Source software programming? 

Yes 

No (this survey is intended only for people that participate in Open Source programming) 

2. What is your gender? 

Male 

Female 

3. What is your age? 

Under 18 years 

Between 18 and 24 

Between 25 and 30 

Between 31 and 40 

Between 41 and 50 

Between 51 and 65 

Above 65 

4. Do you earn the largest part of your income with programming? 

Yes 

No 

5. As what do you spend most of your programming time? 

Salaried programmer 

Contract programmer 

Hobby programmer 

Student 

Other 

6. Why do you participate in Open Source software development? (check all that apply) 

Programming is fun 

It’s a noble cause 

I can create software to fit my specific needs 

I expect to sell complement products or services 

Helps to improve my programming skills 

Build a network of peers 

I get direct payment for coding 

Other 

7. Please give your opinion on the following statements: (7 point Likert scale: Stronly agree, agree, somewhat agree, 

neutral, somewhat disagree, disagree, strongly disagree) 

1.Writing programs is fun. 

2.Programming gives me a chance to do the job I feel I do best. 

3.Participating in an Open Source project gives me a feeling of accomplishment. 

4.Participating in an Open Source project gives me a feeling of competence. 

5.I rate my participation in an Open Source project as an important activity for myself. 

6.I enjoy participating in an Open Source project because it allows me to use bleeding edge technologies. 

7.For me, working on an Open Source project is profitable. 

8.For my personal use I often use the software resulting from an Open Source project in which I participated. 

9.The software resulting of an Open Source project in which I participated is used for my business or work. 

10.My participation in an Open Source project ensures that the software will provide functionality that matches my unique 

and specific needs. 

11.Being able to fix problems with the software myself is one of the great advantages of Open Source software. 

12.The experience from an Open Source project raises my skill level of programming. 

13.Because of my involvement in an Open Source project, I will be able to get a better job. 

14.In one way or another I will make money from my participation in an Open Source project. 

15.The license under which the Open Source software is redistributed is an important criteria when contributing to an Open 

Source project. 



 

 

16.I will sell products related to an Open Source project. 

17.I will sell consulting, training, implementation or customization services related to an Open Source project. 

18.I don’t care about money when contributing to an Open Source project. 

19.You can always trust an Open Source programmer. 

20.Recognition from others is my greatest reward. 

21.Open Source programmers should help each other out. 

22.I deeply enjoy helping others – even if I have to make sacrifices 

23.Open Source programmers are a big family 

24.I am proud to be part of the Open Source Community 

25.Working on an Open Source project allows me to create a network among other members of the project. 

26.I enjoy the influence I have on an Open Source project. 

27.I am concerned about people or companies that benefit while contributing too little to the Open Source project. 

8. Under what license is the project redistributed you spent MOST of your programming time on? (subsequent 

questions are related only to this project) 

I don’t know 

GNU General Public License (GPL) 

GNU Lesser General Public License (LGPL) 

Apache Software License 

BSD license 

Intel Open Source license 

Mozilla Public License (MPL) 

MIT License 

QT Public License 

Common Public License 

Zope Public License 

Apple Public Source License 

IBM Public License 

Nethack Public License 

Python License 

Sun Public License 

Other 

Public domain 

Commercial 

9. What is the amount of time you spent on this project on a weekly basis? 

Less than 2 hours 

Between 2 and 5 hours 

Between 6 and 10 hours 

Between 11 and 20 hours 

Between 21 and 40 hours 

More than 40 hours 

10. Did you get DIRECT monetary reward working on this project? 

No 

Yes, mainly for programming 

Yes, mainly for support 

Yes, mainly for administration 

Yes, other reasons 

11. Did you get INDIRECT reward working on this project? 

No 

Yes, I got a job (partly) based on my contributions to this project 

Yes, I contribute to this project at work because it benefits my employer 

Yes, I contribute to this project at work though it is not related to my employer 

Yes, other reasons 



 

 

12. Do you have an interest in the license under which this project is redistributed? 

Yes and I’m happy with it 

Yes and I wish it was more restricting 

Yes and I wish it was less restricting 

No, I don't really care 

13. Please give your opinion on the following statements related to the code and software resulting from the project on 

which you spent most time: (7 point Likert scale: Stronly agree, agree, somewhat agree, neutral, somewhat disagree, 

disagree, strongly disagree) 

1.I dislike it when individual users of the software do not directly contribute in anyway to the project. 

2.I dislike it when commercial organizations use the software and do not directly contribute in anyway to the project. 

3.I dislike it when commercial organizations monetize on the project (e.g. sell support) and do not directly contribute in 

anyway to the project. 

4.I don’t mind non-commercial developers to use the Open Source code outside the scope of the license. 

5.I dislike it when non-profit organizations use the software and do not directly contribute in anyway to the project. 

6.I dislike it when commercial software developers use the Open Source code within the scope of the Open Source license 

and do not contribute properly to the project. 

7.I dislike it when commercial software developers use the Open Source code outside the scope of the Open Source license. 

8.I feel Open Source code is free for everybody (individuals and organizations) and commercial developers have the right to 

use it in anyway. 

9.All individuals using the Open Source software should make an effort to contribute to the project. 

10.All commercial organizations using the Open Source software should make an effort to contribute to the project. 

11.All other developers using the Open Source code outside the project should make an effort to return some contribution to 

the original project. 

12.If commercial software developers contribute sufficiently to the project, I don't mind them using the code outside the 

scope of the license. 

13.I don't mind when the Open Source code is used for other Open Source projects. 

14.I feel commercial software developers that benefit from this project are contributing too little. 

15.I feel individuals that benefit from this project are contributing too little. 

16.I feel commercial organizations that benefit from this project are contributing too little. 

 
Construct Question in survey 

Intrinsic: enjoyment based 7.1, 7.2, 7.3, 7.4, 7.5, 7.6 

Intrinsic: community based 7.15, 7.19, 7.20, 7.21, 7.22, 7.23, 7.24, 7.26, 7.27 

Extrinsic: income based 7.7, 7.14, 7.16, 7.17, 7.18 

Extrinsic: software based 7.8, 7.9, 7.10, 7.11 

Extrinsic: career and learning 7.12, 7.13, 7.25 

License 8 

Economic reward: direct 10 

Economic reward: indirect 11 

Justice: Commercial free riding 13.3, 13.6, 13.7, 13.12, 13.15, 13.8 

Justice: Developer free riding 13.4, 13.11, 13.13, 13.14 

Justice: End-user free riding 13.1, 13.2, 13.5, 13.9, 13.10, 13.16, 13.17 

. 



 

Appendix 4. Survey scales and questions 

Parent-construct Construct Measurement questions Adapted from: (source 

and scale) 

Answers Code Reversed 

Intrinsic Fun and enjoyment 1. Writing programs is fun. Hars and Ou (2002); 

Intrinsic motivation 

Strongly agree / Strongly disagree A1  

  2. I enjoy writing programs.  Strongly agree / Strongly disagree A2  

  3. Programming gives me a chance to do the jobs 

I feel I do the best 

 Strongly agree / Strongly disagree A3  

  4. Participating in the project gives me a feeling 

of accomplishment 

 Strongly agree / Strongly disagree A4  

   5. Participating in the project gives me a feeling 

of competence 

  Strongly agree / Strongly disagree A5   

 Control in community 1. I believe my personal contribution is crucial 

for the success of the project 

Hertel et al (2003); 

Instrumentality 

Strongly agree / Strongly disagree B1  

  2. It would make no difference for the success of 

the project if I would stop working for it  

 Strongly agree / Strongly disagree B2 R 

  3. My skills as a software developer are very 

important for the progress of the project 

 Strongly agree / Strongly disagree B3  

    4. My skills as a project member are very 

important for the progress of the project 

  Strongly agree / Strongly disagree B4   

Altruism Altruism 1. I don't care about money when contributing to 

the project 

Hars and Ou (2002); 

Altruism 

Strongly agree / Strongly disagree C1  

  2. I deeply enjoy helping others, even if I have to 

make sacrifices 

  Strongly agree / Strongly disagree C2   

  3. I contribute to the Open Source project because 

it is important to help other people 

Misje et al (2005); 

Value 

Fully disagree / Fully agree C3  

    4. I contribute to the Open Source project because   Fully disagree / Fully agree C4   



 

 

I feel empathy towards the users of Open Source 

software 

Community Reciprocity 1. I feel a personal obligation to contribute to the 

project because I use Open Source software 

Li et al (2006); 

Obligation based 

motivation 

Does not correspond / Corresponds 

moderately / Corresponds exactly 

D1   

  2. Within the project, I do for others what they 

did for me 

Cox and Soldo (2004); 

Reciprocity 

Strongly agree / Strongly disagree D2  

  3. Within the project, I only help others whom I 

want to have help me in the future 

 Strongly agree / Strongly disagree D3  

  4. Within the project, I only help others who have 

helped me in the past 

  Strongly agree / Strongly disagree D4   

   5. I want to place my source code and skills at the 

disposal of the Open Source project and hope 

others will do the same 

Bonaccorsi and Rossi 

(2006); Social 

motivation 

Totally agree / Totally disagree D5   

 Community identity 1. Open source programmers should help each 

other out.  

Hars and Ou (2002); 

Altruism 

Strongly agree / Strongly disagree E1  

  2. Open source programmers are a big family.  Strongly agree / Strongly disagree E2  

  3. I am proud to be part of the Open Source 

Community. 

  Strongly agree / Strongly disagree E3   

  4. I identify with the Open Source software user 

community 

Hertel et al (2003); 

Collective Identity 

Strongly agree / Strongly disagree E4  

  5. I feel belonging to other Open Source software 

users 

 Strongly agree / Strongly disagree E5  

  6. I identify with the community of the project  Does not apply / Strongly disagree 

/ Strongly agree 

E6  

   7. I feel belonging to other group members of the 

project 

  Does not apply / Strongly disagree 

/ Strongly agree 

E7   

 Trust 1. I expect that the other project group members Hertel et al (2003); Does not apply / Strongly disagree F1  



 

 

put high efforts in the development of the project Trust / Strongly agree 

  2. I dislike it when some group members don't 

put much effort into the project 

 Does not apply / Strongly disagree 

/ Strongly agree 

F2  

  3. I don't care much whether every member of 

our project group does her/his share of the work 

 Does not apply / Strongly disagree 

/ Strongly agree 

F3 R 

    4. I am satisfied with the fairness in recognition 

of efforts I put into the project 

  Does not apply / Strongly disagree 

/ Strongly agree 

F4   

Collective 

motives 

Goals of project 1. The success of the project is very important to 

me 

Hertel et al (2003); 

Valance 

Strongly agree / Strongly disagree G1  

  2. I don't care much whether the project is 

successful or not 

  Strongly agree / Strongly disagree G2 R 

  3. Working towards the goals of the project is 

very important to me 

Hertel et al (2003); 

Collective Motives 

Strongly agree / Strongly disagree G3   

   4. I am fully aware of the goals of the project Self-developed Strongly agree / Strongly disagree G4   

 Ideology 1. I contribute to Open Source software because I 

feel that source code should be open 

Li et al (2006); 

Obligation based 

motivation 

Does not correspond / Corresponds 

moderately / Corresponds exactly 

H1  

  2. I contributed to Open Source software because 

I identify with Open Source community values 

 Does not correspond / Corresponds 

moderately / Corresponds exactly 

H2  

  3. I contribute to Open Source software because I 

feel that software should be free 

  Does not correspond / Corresponds 

moderately / Corresponds exactly 

H3   

  4. I contribute to Open Source software because I 

think that software should not to be a proprietary 

good 

Bonaccorsi and Rossi 

(2006); Social 

motivation 

Totally agree / Totally disagree H4   

    5. I contribute to Open Source software to limit 

the power of large software companies 

Bonaccorsi and Rossi 

(2006); Economic 

motivation 

Totally agree / Totally disagree H5   



 

 

Direct income Direct income 1. I am paid to work for the project Hars and Ou (2002); 

Extrinsic motivation 

Strongly agree / Strongly disagree J1  

  2. I receive some form of explicit compensation 

(eg salary, contract) for participating in the 

project 

  Strongly agree / Strongly disagree J2   

  3. I will sell products related to the project Hars and Ou (2002); 

Future returns 

Strongly agree / Strongly disagree J3  

  4. I will sell consulting, training, implementation 

or customization services related to the project 

 Strongly agree / Strongly disagree J4  

    5. In one-way or another I will make money from 

my participation in the project 

  Strongly agree / Strongly disagree J5   

Human capital Enhancing Human 

Capital 

1. Experience from the project raises my skill 

level of programming 

Hars and Ou (2002); 

Future return 

Strongly agree / Strongly disagree K1  

  2. Experience from the project raises the level of 

my skills other than programming 

  Strongly agree / Strongly disagree K2   

  3. Contributing to this project will improve my 

career choice regarding the field of IT that I wish 

to pursue 

Li et al (2006); External 

identified regulation 

Does not correspond / Corresponds 

moderately / Corresponds exactly 

K3  

  4. Contributing to this project will improve my 

competence as a programmer 

  Does not correspond / Corresponds 

moderately / Corresponds exactly 

K4   

   5. Contributing to this Open Source project will 

enhance my professional status 

Lakhani and Wolf 

(2003) 

Strongly agree / Strongly disagree K5   

 Self-marketing 1. Participating in the project makes me more 

marketable.  

Hars and Ou (2002); 

Future returns 

Strongly agree / Strongly disagree L1  

  2. Because of my involvement in the project, I 

will be able to get a better job. 

  Strongly agree / Strongly disagree L2   

  3. Eventually, contributing to the project will help 

me achieve my goal of increasing my 

Li et al (2006); External 

identified regulation 

Does not correspond / Corresponds 

moderately / Corresponds exactly 

L3  



 

 

marketability as potential employee for firms 

    4. I contribute to the project because I want to 

prove to potential employers that I am a 

knowledgeable IT person 

Li et al (2006); External 

introjected regulation 

Does not correspond / Corresponds 

moderately / Corresponds exactly 

L4   

Recognition Peer recognition 1. Recognition from others within the project is 

my greatest reward 

Hars and Ou (2002); 

Altruism 

Strongly agree / Strongly disagree M1   

  2. I contribute to the project for the prestige of 

being an Open Source developer 

Pelletier et al (1995); 

External regulated 

Does not correspond / Corresponds 

moderately / Corresponds exactly M2  

  3. I contribute to the project to show others how 

good I am as a programmer 

  Does not correspond / Corresponds 

moderately / Corresponds exactly 

M3   

   4. I feel important when I receive recognition 

from the community 

Li et al (2006); 

Introjected regulation 

Does not correspond / Corresponds 

moderately / Corresponds exactly 

M4   

 Reputation 1. I contribute to this project to enhance my 

reputation in the Open Source community 

Lakhani and Wolf 

(2003) 

Strongly agree / Strongly disagree N1   

  2. I contribute to the project because it is 

important to me to gain reputation as an 

experienced programmer inside of the Open 

Source community 

Hertel et al (2003); 

Reward 

Strongly agree / Strongly disagree N2   

  3. Opening my source code allows me to gain a 

reputation among Open Source software users 

Bonaccorsi and Rossi 

(2006); Economic 

motivation 

Totally agree / Totally disagree N3  

    4. My contributions will enhance my reputation 

within the Open Source project 

  Totally agree / Totally disagree N4   

Personal needs Personal needs 1. I use the software for myself very often 

(excluding programming or testing activities) 

Hars and Ou (2002); 

Personal needs 

Strongly agree / Strongly disagree P1  

  2. The software is critical for my business or my 

work 

 Strongly agree / Strongly disagree P2  



 

 

  3. My participation in the open source project 

ensures that the software provides functionality 

that matches my unique and specific needs 

 Strongly agree / Strongly disagree P3  

  4. Being able to fix problems with the software 

myself is one of the great advantages of open 

source software 

  Strongly agree / Strongly disagree P4   

  5. I contribute to Open Source software because 

facilitation of my daily work due to better 

software is important to me 

Hertel et al (2003); 

Reward 

Strongly agree / Strongly disagree P5   

    6. I contribute to have products that are not 

available on the proprietary software market 

Bonaccorsi and Rossi 

(2006); Economic 

motivation 

Totally agree / Totally disagree P6   

  Control constructs         

 Project member 

competence 

1. The other project members are knowledgeable 

about programming for Open Source projects 

Kohli and Jaworksi 

(1994); Coworker 

Competence 

Strongly agree / Strongly disagree XA1  

  2. I trust the other project members' judgment 

about programming matters 

 Strongly agree / Strongly disagree XA2  

  3. The other project members can offer good 

advice 

 Strongly agree / Strongly disagree XA3  

    4. I have high regard for the other project 

members' programming capabilities 

  Strongly agree / Strongly disagree XA4   

 Creativity 1. When a new trend develops, I am usually the 

first to get on board 

Ganesan and Wietz 

(1996); Job Creativity 

Strongly agree / Strongly disagree XB1  

  2. I experiment with new approaches to 

programming for the project 

 Strongly agree / Strongly disagree XB2  

  3. I try to be as creative as I can in programming 

for the project 

 Strongly agree / Strongly disagree XB3  



 

 

    4. The other project members and the project 

leader feels that I am creative in my contributions 

  Strongly agree / Strongly disagree XB4   

 Innovativeness 1. Working on a project that has not yet proven a 

chance of success is a waste of time 

Leavit and Walton 

(1988); Innovation: 

openness of information 

processing 

Not well at all / not very well / 

fairly well / very well / extremely 

well 

XC1 R 

  2. If people would quit wasting their time 

experimenting, we would get more accomplished 

How well does this fit 

with your own views? 

Not well at all / not very well / 

fairly well / very well / extremely 

well 

XC2 R 

  3. In hunting for the best way to do something, it 

is usually a good idea to try the obvious way first 

 Not well at all / not very well / 

fairly well / very well / extremely 

well 

XC3 R 

    4. I like to fool around with new ideas even if 

they turn out to be a total waste of time 

  Not well at all / not very well / 

fairly well / very well / extremely 

well 

XC4   

 Project commitment 1. I am willing to put in a great deal of effort 

beyond that normally expected in order to help 

this project be successful 

Mowday, Steers and 

Potter (1979); 

Organizational 

commitment  

Strongly agree / Strongly disagree XD1  

  2. I talk up this project to my friends as a great 

project to work on 

 Strongly agree / Strongly disagree XD2  

  3. I would accept almost any type of task 

assignment in order to keep working on this 

project 

 Strongly agree / Strongly disagree XD3  

    4. I could just as well be working on a different 

project as long as the type of activity was similar 

  Strongly agree / Strongly disagree XD4 R 

 Self-efficacy 1. I believe I have the necessary skills to 

accomplish my tasks in this project 

Hertel et al (2003); 

Self-efficacy 

Strongly agree / Strongly disagree XE1  

  2. I am confident that I could deal efficiently with  Strongly agree / Strongly disagree XE2  



 

 

unexpected programming problems in this project 

  3. I am confident that I could deal efficiently with 

unexpected coordination problems in this project 

 Strongly agree / Strongly disagree XE3  

    4. Compared to other Open Source developers I 

consider my programming skills as 

  Low / Rather low / Average / 

Rather high / Excellent 

XE4   

Autonomy Decision making 1. The project leader encourages group members 

to express ideas or suggestions 

Arnold et al, (2000); 

Participative decision 

making  

Always  / Very Often / Sometimes 

/ Rarely / Never 

XF1  

  2. The project leader uses my suggestions to 

make decisions that affect the project 

 Always  / Very Often / Sometimes 

/ Rarely / Never 

XF2  

  3. The project leader gives all group members a 

chance to voice their opinions 

 Always  / Very Often / Sometimes 

/ Rarely / Never 

XF3  

    4. The project leader makes decisions that are 

based only on his or her own ideas 

  Always  / Very Often / Sometimes 

/ Rarely / Never 

XF4 R 

 Job scope 1. To what extent do you set objectives, goals and 

procedures for the project rather than following 

directions or established procedures? 

House, (1971); Leader 

effectiveness 

Very large / Large / Somewhat / 

Little / Almost never 

XG1  

  2. To what extent do you participate in decisions 

concerning the methods used in the project? 

 Almost always / Usually / 

Frequently / Occasionally / Almost 

never 

XG2  

  3. To what extent are you able to allocate a 

portion of your time to tasks related to project 

objectives but not specifically assigned to you?  

 Very large / Large / Sometimes / 

Little / Almost never 

XG3  



 

Appendix 5. Questionnaire Hertel, G., Niedner, S., & Herrmann, S. (2003) 

Linux - Questionnaire 
Demographic Datas: 

 

How would you rank your position in the Linux community? 

 ( ) Linux user 

 ( ) interested reader of Linux Kernel 

 ( ) involved in discussion on Linux Kernel 

 ( ) active Linux Kernel developer 

 ( ) maintainer of a module / subsystem / driver 

 

 

 How many months (please estimate) have you been active in Linux Kernel projects? 

 ______________ 

 

 In how many subsystem projects are you currently involved?  _________ 

 

 

Please estimate the time you currently spend on Linux development  

___________ average per week in hours 

 

When do you spend the majority of Linux developing time? 

 ( ) during working time 

  ( ) during leisure time 

 

How many percent of your leisure time do you spend (in average) on Linux development? _____________ 

 

Have you been paid for your work on Linux projects 

( ) regularly / salary  ( ) sometimes  ( ) never 

 

The next questions address your motivation to contribute to the Linux development. Please answer how much the 

following statements apply to you: 

 

 Improving the quality of Linux Kernel in general is to me: 

0 = not important 4 = very important 

 

 Improving the quality of the Linux subsystem project I’m working on (e.g. SCSI, Network, Filesystem etc.) is 

to me: 

0 = not important 4 = very important 

 

 I contribute to free software because I believe information wants to be free: 

0 = strongly disagree 4 = strongly agree 

 

 I contribute to free software because I write free software mainly for my own use: 

0 = strongly disagree 4 = strongly agree 

 

 

 What do you expect how relevant others (family / friends / colleagues) think about your involvement in Linux 

developing activities? 



 

 

1 = very negatively  5 = very positively 

 

 How important are these attitudes to you? 

1 = not important  5 = very important 

 

In the next questions it is suggested that being involved in Linux development includes some possible gains and 

disadvantages.  

 

Please rate the importance of the following possible gains for your involvement in Linux developing. 

 

 Facilitation of my daily work due to better software 

1 = not important  5 = very important 

 

Was this gain given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this gain in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

 Personal exchange with other software developers 

1 = not important  5 = very important 

 

Was this gain given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this gain in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

 Gaining reputation as an experienced programmer inside of the Linux community 

1 = not important  5 = very important 

 

Was this gain given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this gain in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

 Having fun during software programming 

1 = not important  5 = very important 

 

Was this gain given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this gain in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

 Improvment of my programming skills 

1 = not important  5 = very important 

 

Was this gain given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this gain in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 



 

 

 Career advantages due to my experiences in Linux projects 

1 = not important  5 = very important 

 

Was this gain given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this gain in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

Please rate the importance of the following possible disadvantages for your involvement in Linux. 

 

 Time loss due to my involvement in Linux projects 

1 = not important  5 = very important 

 

Was this disadvantage given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this disadvantage in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

 Lack of payment for my work in Linux projects 

1 = not important  5 = very important 

 

Was this disadvantage given in the past or currently? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

How likely is this disadvantage in the future? 

1 = not at all 2 = rarely 3 = sometimes 4 = often 5 = very often 

 

 

In the following questions we would like to know how much you identify yourself with several Linux-related 

groups. 

 

 Identification with the group of typical Linux user: 

 I identify with the Linux user community 

1 = not agree  5 = strongly agree 

 

 I consider myself as a typical Linux user 

1 = not agree  5 = strongly agree 

 

 I feel belonging to other Linux user 

1 = not agree  5 = strongly agree 

 

 Identification with the group of Linux developers: 

 I identify with the Linux developer community 

1 = not agree  5 = strongly agree 

 

 I consider myself as a typical Linux developer 

1 = nor agree  5 = strongly agree 

 

 I feel belonging to other Linux developers 

1 = not agree  5 = strongly agree 

 



 

 

The following items refer to the Linux subsystem project (e.g. SCSI, Network, Filesystem etc.) you’re currently 

involved in and that is most important for you. So, please keep this project in mind when you answer the next 

questions! 

 

 How many developers are involved in this subsystem project?  _________ 

 

At what time of the subsystem project did you join the project? 

( ) first draft  ( ) -status / pre   ( ) running code  ( ) stable 

 

In the beginning, how much time did you need to catch up with the subsystem project? 

( ) < 2 hours  ( ) 1 day  ( ) 1 week  ( ) 1 month ( ) > 1 month 

 

Here are some questions on what you think and how you feel about this Linux subsystem project: 

 

 I identify with the Linux subsystem developer community 

1 = not agree  5 = strongly agree 

 

 I consider myself as a typical Linux subsystem developer 

1 = nor agree  5 = strongly agree 

 

 I feel belonging to other Linux subsystem developers 

1 = not agree  5 = strongly agree 

 

 The success of this subsystem project is very important to me 

0 = do not agree   4 = strongly agree 

 

 I don’t care much whether this subsystem project is successful or not 

0 = do not agree   4 = strongly agree 

 

 I believe I have the necessary skills to accomplish my tasks in this subsystem project 

0 = do not agree   4 = strongly agree 

 

 I am confident that I could deal efficiently with unexpected programming problems in this subsystem project 

0 = do not agree   4 = strongly agree 

 

 I am confident that I could deal efficiently with unexpected coordination problems in this subsystem project 

0 = do not agree   4 = strongly agree 

 

 Compared to other Kernel developers I consider my programming skills as: 

low rather low average rather high excellent 

 

 I believe my personal contribution is crucial for the success of the subsystem project 

0 = do not agree   4 = strongly agree 

 

 It would make no difference for the success of this subsystem project if I would stop working for it 

0 = do not agree   4 = strongly agree 

 

 My skills as a software developer are very important for the progress of this subsystem project 

0 = do not agree   4 = strongly agree 

 



 

 

The following questions refer to teams of developers in a subsystem project. If you are working alone in your main 

subsystem project, please check „does not apply“ in each of the following questions. 

 

 Our project group is very effective and productive in developing Linux tools 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Compared to other Linux projects the progress in our project group is rather slow 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Our project group is not very good at developing high quality software 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Our project group has confidence in itselfs 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Our project group believes it can solve any problem it encounters 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Our project group expects to have a lot of influence on the Kernel in general 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I trust that the other developers in my project group put high efforts in the development of our subsystem 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 We have some team members that don’t put much effort into the subsystem 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Every member of our project team does her/his share of the work 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am satisfied with the communication in my subsystem project 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am satisfied with the results in my subsystem project 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am satisfied with the working atmosphere in my subsystem project 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am satisfied with the fairness in recognition of efforts 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 Have you ever had experiences with „burnout“ during your participation in the subsystem project? 

( ) often ( ) sometimes ( ) once ( ) never 

 

 I am looking forward to participate in this subsystem project in the future 

1 = very low  5 = very high 

 

 I am rather willing to decrease my participation in this subsystem project 

1 = very low  5 = very high 

 



 

 

The following questions again apply to your contributions to Linux development in general: 

 

 I am satisfied with the communication in Linux Kernel development in general 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am satisfied with the results of Linux Kernel development in general 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am satisfied with the working atmosphere in Linux Kernel development in general 

0 = does not apply  1 = do not agree  5 = strongly agree 

 

 I am looking forward to be involved in Linux Kernel development in the future 

1 = do not agree   5 = strongly agree 

 

 I am rather willing to decrease my future involvement in Linux development activities 

1 = do not agree   5 = strongly agree 

 

 Compared to other developers my contributions to techincal issues (e.g. future development, quality of code) 

are 

1 = rather low quality   5 = high quality 

 

 Compared to other developers my contributions to organizational issues (e.g. coordination, mailing lists) are 

1 = rather low quality   5 = high quality 

 

 

 How many patches to the Kernel did you submit? 

( ) 0 ( ) 1 – 3 ( ) more than 3 

 

 How many of your patches have been applied to an official Kernel release? 

( ) 0 ( ) 1 – 3 ( ) more than 3 

 

 How many lines of code did you write for the Linux Kernel (rough estimate)? 

_____________ 

 

 Sex 

( ) male / ( ) female 

 

 Age 

 

 Profession 

( ) student ( ) fulltime ( ) halftime ( ) unemployed 

 

 Nationality _________________ 



 

Appendix 6.  Demographic questions Survey 

Other questions Multiple choice Source Code 

Do you participate in Open Source software programming? Yes Self-developed DEM1 

 No (this survey is intended only for people that participate in Open 

Source programming) 

  

Gender Male Hars and Ou (2002) DEM2 

 Female   

What year are you born?  Hars and Ou (2002) DEM4 

What is your country of residence?  Self-developed DEM3 

What is the highest educational degree you have attained? Grammar school Hars and Ou (2002) DEM5 

 High school   

 Associate degree   

 College degree   

 Master's degree   

 Doctoral degree   

 Other (please specify)   

Please classify your household income compared to the median income of your 

country of residence. 

Much below Schoen et al (2000) DEM6 

 Somewhat below   

 Average   

 Somewhat above   

 Much above   

 I don't know the income of my household income   

 I don't know the median income for my country   

 I would rather not share   

Please specify your annual household income in US$. Up to $10,000 Hars and Ou (2002) DEM7 

 $10,000-$25,000   

 $25,001-$40,000   

 $40,001-$55,000   



 

 

 $55,001-$70,000   

 $70,001-$95,000   

 $95,001-$110,000   

 over $110,001   

 I don't know the income of my household income (in US$)   

 I would rather not share   

As what do you spend most of your programming time? Salaried programmer Hars and Ou (2002) DEM8 

 Contract programmer   

 Hobby programmer   

 Student   

 Other (please specify)   

How many years have you been active as programmer?  Lakhani and Wolf 

(2003) 

DEM9 

How many years have passed since your first activity in an Open Source software project? Lakhani and Wolf 

(2003) 

DEM10 

On average, what percentage of your leisure time do you spend on Open Source development? Hertel et al (2003) DEM11 

In how many projects are you currently active?  Lakhani and Wolf 

(2003) 

DEM12 

In how many projects have you been active?  Lakhani and Wolf 

(2003) 

DEM13 

What is your primary computer operating system for personal use? Apple Mac OS X Self-developed DEM14 

 BSD-variant (please specify)   

 GNU/Linux distribution (please specify)   

 Microsoft Windows   

 Sun Solaris   

 Other (please specify)   

What desktop environment (or window manager) do you use? (please only 

answer when applicable) 

awesome Self-developed DEM15 



 

 

 Blackbox   

 EDE   

 Enlightment   

 Etoile   

 Fluxbox   

 GNOME   

 KDE   

 LXDE   

 Openbox   

 wmii   

 Xfce   

 Other (please specify)   

Under which license is the project released you spend MOST of your 

programming time on? 

I don’t know which license Lerner and Tirole 

(2005b) 

DEM16 

 Apache Software License   

 Apple Public Source License   

 BSD license (original or revised)   

 Common Public License   

 GNU General Public License (GPL)   

 GNU Lesser General Public License (LGPL)   

 IBM Public License   

 Intel Open Source license   

 Microsoft Public License (Ms-PL)   

 Microsoft Reciprocal License (Ms-RL)   

 MIT or X11 License   

 Mozilla Public License (MPL)   

 Nethack Public License   

 PHP License   

 Python License   



 

 

 QT Public License   

 Sun Public License   

 XFree86 License   

 Zope Public License   

 Public domain   

 Commercial   

 Other (please specify)   

Please specify the project name you spend most time on.  Self-developed DEM17 

On average, how many hours do you spend on this project on a weekly basis? Hars and Ou (2002) DEM18 

How many developers are involved in this project? (Approximately)  Hertel et al (2003) DEM19 

 



 

Appendix 7. Tables sample descriptive results 

 

Debian 29 

Ubuntu 27 

OpenBSD 14 

FreeBSD 10 

Gentoo 9 

openSUSE 8 

Fedora 7 

Archlinux 4 

Kubuntu 4 

Slackware 2 

DragonFlyBSD 1 

Foresight Linux 1 

Mandriva 1 

NetBSD 1 

openmamba 1 

RedHat 1 

SliTaz 1 

Symbian 1 

GNU/Linux and BSD variants as used by survey respondents 

 

GNOME 60 

KDE 35 

Other  14 

fvwm 8 

Fluxbox 6 

Openbox 5 

Xfce 5 

awesome 4 

Scrotwm 3 

wmii 3 

LXDE 2 

Blackbox 1 

Enlightment 1 

Desktop environments as used by survey respondents 

 



 

 

Appendix 8. Statistical output on reliability of scales 

A. Fun and enjoyment 

Fun and 

enjoyment 

1. Writing programs is fun. 

 2. I enjoy writing programs. 

 3. Programming gives me a chance to do the jobs I feel I do the best 

 4. Participating in the project gives me a feeling of accomplishment 

  5. Participating in the project gives me a feeling of competence 

Questions on Fun and enjoyment 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.701 .699 5 

Reliability Statistics of Fun and enjoyment 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

A1 17.11 3.831 .595 .635 .587 

A2 16.98 4.106 .641 .655 .580 

A3 17.41 3.818 .503 .306 .634 

A4 17.15 4.898 .368 .192 .685 

A5 17.43 5.140 .220 .112 .740 

Item-Total Statistics of Fun and enjoyment 

  A1 A2 A3 A4 A5 

A1 1.000 .776 .416 .345 .072 

A2 .776 1.000 .523 .226 .103 

A3 .416 .523 1.000 .216 .223 

A4 .345 .226 .216 1.000 .273 

A5 .072 .103 .223 .273 1.000 

Inter-Item Correlation Matrix of Fun and enjoyment 



 

 

B. Control in community 

Control in 

community 

1. I believe my personal contribution is crucial for the success of the project 

 2. It would make no difference for the success of the project if I would stop 

working for it (R) 

 3. My skills as a software developer are very important for the progress of the 

project 

  4. My skills as a project member are very important for the progress of the 

project 

Questions on Control in community 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.855 .857 4 

Reliability Statistics of Control in community 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

B1 9.85 8.365 .769 .596 .784 

B2 9.62 9.250 .615 .400 .852 

B3 9.56 9.129 .705 .514 .813 

B4 9.59 9.453 .713 .548 .811 

Item-Total Statistics of Control in community 

  B1 B2 B3 B4 

B1 1.000 .610 .641 .684 

B2 .610 1.000 .516 .487 

B3 .641 .516 1.000 .655 

B4 .684 .487 .655 1.000 

Inter-Item Correlation Matrix of Control in community 



 

 

C. Altruism 

Altruism 1. I don't care about money when contributing to the project 

 2. I deeply enjoy helping others, even if I have to make sacrifices 

 3. I contribute to the Open Source project because it is important to help other 

people 

  4. I contribute to the Open Source project because I feel empathy towards the 

users of Open Source software 

Questions on Altruism 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.679 .694 4 

Reliability Statistics of Altruism 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

C1 11.05 6.438 .176 .121 .798 

C2 11.18 5.255 .612 .381 .526 

C3 11.01 4.793 .642 .511 .490 

C4 11.40 5.139 .499 .483 .588 

Item-Total Statistics of Altruism 

  C1 C2 C3 C4 

C1 1.000 .285 .176 .006 

C2 .285 1.000 .550 .493 

C3 .176 .550 1.000 .660 

C4 .006 .493 .660 1.000 

Inter-Item Correlation Matrix of Altruism 



 

 

D. Reciprocity 

Reciprocity 1. I feel a personal obligation to contribute to the project because I use Open 

Source software 

 2. Within the project, I do for others what they did for me 

 3. Within the project, I only help others whom I want to have help me in the 

future 

 4. Within the project, I only help others who have helped me in the passed 

  5. I want to place my source code and skills at the disposal of the Open Source 

project and hope others will do the same 

Questions on Reciprocity 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.589 .597 5 

Reliability Statistics of Reciprocity 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

D1 10.15 6.964 .271 .139 .585 

D2 10.81 6.439 .363 .178 .528 

D3 11.94 7.507 .397 .274 .515 

D4 11.77 6.321 .484 .337 .451 

D5 9.56 8.531 .258 .151 .577 

Item-Total Statistics of Reciprocity 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.641 .657 3 

Reliability Statistics of Reciprocity (excluding D1 and D5) 

 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

D2 3.41 2.867 .386 .150 .659 

D3 4.54 3.584 .485 .272 .526 

D4 4.37 2.858 .515 .300 .450 

Item-Total Statistics of Reciprocity (excluding D1 and D5) 



 

 

E. Community identity 

Community 

identity 

1. Open source programmers should help each other out.  

 2. Open source programmers are a big family. 

 3. I am proud to be part of the Open Source Community. 

 4. I identify with the Open Source software user community 

 5. I feel belonging to other Open Source software users 

 6. I identify with the community of the project 

  7. I feel belonging to other group members of the project 

Questions on Community identity 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.804 .817 7 

Reliability Statistics of Community identity 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

E1 23.90 14.230 .517 .314 .784 

E2 24.76 11.935 .482 .270 .801 

E3 23.92 13.442 .594 .416 .770 

E4 24.04 12.564 .646 .464 .758 

E5 24.24 13.346 .481 .294 .788 

E6 24.02 13.418 .604 .407 .769 

E7 24.46 12.979 .538 .320 .778 

Item-Total Statistics of Community identity 

  E1 E2 E3 E4 E5 E6 E7 

E1 1.000 .364 .489 .387 .355 .301 .293 

E2 .364 1.000 .427 .382 .210 .365 .334 

E3 .489 .427 1.000 .538 .293 .396 .346 

E4 .387 .382 .538 1.000 .431 .548 .411 

E5 .355 .210 .293 .431 1.000 .407 .406 

E6 .301 .365 .396 .548 .407 1.000 .481 

E7 .293 .334 .346 .411 .406 .481 1.000 

Inter-Item Correlation Matrix of Community identity 



 

 

F. Trust 

Trust 1. I expect that the other project group members put high efforts in the 

development of the project 

 2. I dislike it when some group members don't put much effort into the project 

 3. I don't care much whether every member of our project group does her/his 

share of the work (R) 

  4. I am satisfied with the fairness in recognition of efforts I put into the project 

Questions on Trust 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.450 .419 4 

Reliability Statistics of Trust 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

F1 10.00 4.015 .294 .129 .338 

F2 10.78 3.511 .418 .350 .197 

F3 10.71 3.605 .339 .275 .284 

F4 9.57 5.659 -.019 .059 .584 

Item-Total Statistics of Trust 

  F1 F2 F3 F4 

F1 1.000 .300 .127 .151 

F2 .300 1.000 .523 -.134 

F3 .127 .523 1.000 -.051 

F4 .151 -.134 -.051 1.000 

Inter-Item Correlation Matrix of Trust 



 

 

G. Goals of project 

Goals of 

project 

1. The success of the project is very important to me 

 2. I don't care much whether the project is successful or not (R) 

 3. Working towards the goals of the project is very important to me 

  4. I am fully aware of the goals of the project 

Questions on Goals of project 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.791 .798 4 

Reliability Statistics of Goals of project 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

G1 12.60 4.097 .651 .438 .720 

G2 12.57 3.628 .553 .362 .772 

G3 12.70 4.041 .618 .437 .732 

G4 12.70 3.830 .606 .425 .736 

Item-Total Statistics of Goals of project 

  G1 G2 G3 G4 

G1 1.000 .580 .502 .478 

G2 .580 1.000 .402 .408 

G3 .502 .402 1.000 .614 

G4 .478 .408 .614 1.000 

Inter-Item Correlation Matrix of Goals of project 



 

 

H. Ideology 

Ideology 1. I contribute to Open Source software because I feel that source code should be 

open 

 2. I contributed to Open Source software because I identify with Open Source 

community values 

 3. I contribute to Open Source software because I feel that software should be 

free 

 4. I contribute to Open Source software because I think that software should not 

to be a proprietary good 

  5. I contribute to Open Source software to limit the power of large software 

companies 

Questions on Ideology 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.801 .810 5 

Reliability Statistics of Ideology 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

H1 14.51 10.405 .706 .592 .729 

H2 14.47 11.341 .569 .396 .770 

H3 14.74 9.832 .668 .512 .735 

H4 14.75 9.895 .642 .437 .744 

H5 15.62 11.049 .393 .198 .830 

Item-Total Statistics of Ideology 

  H1 H2 H3 H4 H5 

H1 1.000 .600 .679 .590 .276 

H2 .600 1.000 .539 .414 .242 

H3 .679 .539 1.000 .520 .318 

H4 .590 .414 .520 1.000 .427 

H5 .276 .242 .318 .427 1.000 

Inter-Item Correlation Matrix of Ideology 

 



 

 

I. Direct income 

Direct income 1. I am paid to work for the project 

 2. I receive some form of explicit compensation (eg salary, contract) for 

participating in the project 

 2. I will sell products related to the project 

 3. I will sell consulting, training, implementation or customization services 

related to the project 

  4. In one-way or another I will make money from my participation in the project 

Questions on Direct income 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.891 .891 5 

Reliability Statistics of Direct income 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

J1 10.24 20.252 .742 .693 .866 

J2 10.08 19.869 .776 .729 .858 

J3 9.94 20.941 .739 .586 .867 

J4 9.47 21.175 .676 .563 .881 

J5 9.28 20.576 .742 .571 .866 

Item-Total Statistics of Direct income 

  J1 J2 J3 J4 J5 

J1 1.000 .822 .573 .491 .614 

J2 .822 1.000 .648 .500 .625 

J3 .573 .648 1.000 .675 .603 

J4 .491 .500 .675 1.000 .665 

J5 .614 .625 .603 .665 1.000 

Inter-Item Correlation Matrix of Direct income 

 



 

 

J. Enhancing Human Capital 

Enhancing 

Human Capital 

1. Experience from the project raises my skill level of programming 

 2. Experience from the project raises the level of my skills other than 

programming 

 3. Contributing to this project will improve my career choice regarding the field 

of IT that I wish to pursue 

 4. Contributing to this project will improve my competence as a programmer 

  5. Contributing to this Open Source project will enhance my professional status 

Questions on Enhancing Human Capital 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.686 .696 5 

Reliability Statistics of Enhancing Human Capital 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K1 15.02 6.465 .347 .240 .676 

K2 15.35 5.730 .463 .262 .632 

K3 16.32 4.096 .508 .446 .621 

K4 15.32 6.096 .348 .200 .672 

K5 15.86 4.458 .609 .487 .551 

Item-Total Statistics of Enhancing Human Capital 

  K1 K2 K3 K4 K5 

K1 1.000 .392 .146 .399 .171 

K2 .392 1.000 .280 .306 .373 

K3 .146 .280 1.000 .173 .667 

K4 .399 .306 .173 1.000 .233 

K5 .171 .373 .667 .233 1.000 

Inter-Item Correlation Matrix of Enhancing Human Capital 



 

 

K. Self-marketing 

Self-

marketing 

1. Participating in the project makes me more marketable.  

 2. Because of my involvement in the project, I will be able to get a better job. 

 3. Eventually, contributing to the project will help me achieve my goal of 

increasing my marketability as potential employee for firms 

  4. I contribute to the project because I want to prove to potential employers that I 

am a knowledgeable IT person 

Questions on Self-marketing 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.821 .823 4 

Reliability Statistics of Self-marketing 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

L1 9.51 7.716 .640 .424 .781 

L2 9.73 7.439 .587 .387 .800 

L3 9.83 6.338 .714 .537 .741 

L4 10.31 6.707 .651 .487 .773 

Item-Total Statistics of Self-marketing 

  L1 L2 L3 L4 

L1 1.000 .562 .532 .513 

L2 .562 1.000 .525 .421 

L3 .532 .525 1.000 .674 

L4 .513 .421 .674 1.000 

Inter-Item Correlation Matrix of Self-marketing 



 

 

L. Peer recognition 

Peer 

recognition 

1. Recognition from others within the project is my greatest reward 

 2. I contribute to the project for the prestige of being an Open Source developer 

 3. I contribute to the project to show others how good I am as a programmer 

  4. I feel important when I receive recognition from the community 

Questions on Peer recognition 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.656 .658 4 

Reliability Statistics of Peer recognition 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

M1 8.89 5.755 .380 .194 .627 

M2 9.45 5.427 .497 .272 .545 

M3 9.87 6.196 .311 .120 .670 

M4 8.75 5.231 .574 .343 .493 

Item-Total Statistics of Peer recognition 

  M1 M2 M3 M4 

M1 1.000 .309 .136 .424 

M2 .309 1.000 .292 .486 

M3 .136 .292 1.000 .304 

M4 .424 .486 .304 1.000 

Inter-Item Correlation Matrix of Peer recognition 



 

 

M. Reputation 

Reputation 1. I contribute to this project to enhance my reputation in the Open Source 

community 

 2. I contribute to the project because it is important to me to gain reputation as 

an experienced programmer inside of the Open Source community 

 3. Opening my source code allows me to gain a reputation among Open Source 

software users 

  4. My contributions will enhance my reputation within the Open Source project 

Questions on Reputation 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.853 .862 4 

Reliability Statistics of Reputation 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

N1 10.46 5.172 .766 .635 .784 

N2 10.55 5.327 .735 .609 .799 

N3 10.15 6.770 .683 .546 .822 

N4 10.04 7.169 .661 .521 .835 

Item-Total Statistics of Reputation 

  N1 N2 N3 N4 

N1 1.000 .769 .581 .550 

N2 .769 1.000 .543 .521 

N3 .581 .543 1.000 .696 

N4 .550 .521 .696 1.000 

Inter-Item Correlation Matrix of Reputation 



 

 

N. Personal needs 

Personal needs 1. I use the software for myself very often (excluding programming or testing 

activities) 

 2. The software is critical for my business or my work 

 3. My participation in the open source project ensures that the software provides 

functionality that matches my unique and specific needs 

 4. Being able to fix problems with the software myself is one of the great 

advantages of open source software 

 5. I contribute to Open Source software because facilitation of my daily work due 

to better software is important to me 

  6. I contribute to have products that are not available on the proprietary software 

market 

Questions on Personal needs 

Cronbach's Alpha 

Cronbach's Alpha Based on 

Standardized Items N of Items 

.519 .522 6 

Reliability Statistics of Personal needs 

  

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

P1 18.80 9.594 .245 .096 .485 

P2 19.95 7.497 .332 .185 .442 

P3 19.49 9.297 .313 .118 .453 

P4 18.59 10.677 .207 .077 .502 

P5 19.27 8.902 .345 .188 .435 

P6 19.46 9.638 .197 .047 .509 

Item-Total Statistics of Personal needs 

  P1 P2 P3 P4 P5 P6 

P1 1.000 .128 .265 .141 .062 .131 

P2 .128 1.000 .222 .039 .383 .117 

P3 .265 .222 1.000 .103 .169 .105 

P4 .141 .039 .103 1.000 .202 .149 

P5 .062 .383 .169 .202 1.000 .093 

P6 .131 .117 .105 .149 .093 1.000 

Inter-Item Correlation Matrix of Personal needs 



 

Appendix 9. Correlation matrix 

Correlations          

 

 

Relative 

income 

Dollar 

income 

Programming 

years 

Open Source 

years 

Perc, 

Leisure 

time 

No, 

Projects 

active 

No, 

Projects 

total 

License 

scale 

Relative income Pearson 

Correlation 1 0,741 0,279 0,268 -0,207 -0,047 0,068 -0,067 

 Sig. (2-tailed)  0 0,001 0,002 0,02 0,594 0,433 0,45 
 

         

Dollar income Pearson 

Correlation 0,741 1 0,476 0,508 -0,241 -0,026 0,149 -0,136 

 Sig. (2-tailed) 0  0 0 0,011 0,781 0,109 0,149 
 

         

Programming years Pearson 

Correlation 0,279 0,476 1 0,769 -0,224 0,015 0,244 -0,094 

 Sig. (2-tailed) 0,001 0  0 0,006 0,852 0,002 0,245 
 

         

Open Source years Pearson 

Correlation 0,268 0,508 0,769 1 -0,247 0,098 0,361 -0,127 

 Sig. (2-tailed) 0,002 0 0  0,003 0,231 0 0,12 
 

         

Perc. Leisure time Pearson 

Correlation -0,207 -0,241 -0,224 -0,247 1 0,212 0,058 0,129 

 Sig. (2-tailed) 0,02 0,011 0,006 0,003  0,01 0,487 0,123 
 

         

No. Projects active Pearson 

Correlation -0,047 -0,026 0,015 0,098 0,212 1 0,541 0,089 

 Sig. (2-tailed) 0,594 0,781 0,852 0,231 0,01  0 0,276 
 

         

No. Projects total Pearson 

Correlation 0,068 0,149 0,244 0,361 0,058 0,541 1 -0,014 

 Sig. (2-tailed) 0,433 0,109 0,002 0 0,487 0  0,866 
 

         

License scale Pearson 

Correlation -0,067 -0,136 -0,094 -0,127 0,129 0,089 -0,014 1 

 Sig. (2-tailed) 0,45 0,149 0,245 0,12 0,123 0,276 0,866  
 

         

Hours/week Pearson 

Correlation -0,057 -0,071 0,078 -0,004 0,249 0,094 0,23 0,111 

 Sig. (2-tailed) 0,541 0,479 0,368 0,965 0,005 0,28 0,007 0,203 
 

         

No. Devs Pearson 

Correlation 0,071 0,188 0,133 0,115 -0,112 -0,082 -0,043 -0,155 

 Sig. (2-tailed) 0,477 0,071 0,144 0,211 0,234 0,372 0,641 0,093 
 

         

Fun and enjoyment Pearson 

Correlation -0,075 -0,076 0,159 0,054 0,068 -0,052 -0,139 0,036 

 Sig. (2-tailed) 0,412 0,443 0,06 0,525 0,44 0,543 0,1 0,672 
 

         

Control in community Pearson 

Correlation -0,051 -0,031 0,066 0,014 0,157 0,115 0,069 0,198 

 Sig. (2-tailed) 0,566 0,746 0,422 0,869 0,063 0,159 0,402 0,015 
 

         

Altruism Pearson 

Correlation -0,08 -0,118 0,004 -0,106 -0,02 0,037 -0,195 0,269 

 Sig. (2-tailed) 0,376 0,225 0,966 0,208 0,82 0,663 0,019 0,001 
 

         

Reciprocity Pearson 

Correlation -0,163 -0,188 -0,15 -0,185 0,091 0,209 0,059 0,089 

 Sig. (2-tailed) 0,072 0,056 0,076 0,03 0,3 0,013 0,484 0,297 
 

         

Community identity Pearson 

Correlation 0,203 0 -0,164 -0,095 0,101 0,214 -0,059 0,138 

 Sig. (2-tailed) 0,031 0,998 0,06 0,278 0,267 0,014 0,499 0,117 
 

         

Trust Pearson 

Correlation -0,13 -0,163 -0,046 -0,139 0,092 -0,014 -0,093 0,224 

 Sig. (2-tailed) 0,159 0,098 0,596 0,11 0,306 0,874 0,284 0,009 
 

         

Goals of project Pearson 

Correlation 0,096 0,171 0,064 0,057 0,049 0,086 -0,03 -0,049 

 Sig. (2-tailed) 0,273 0,071 0,432 0,488 0,563 0,296 0,719 0,553 
 

         

Ideology Pearson 

Correlation -0,041 -0,197 -0,135 -0,07 0,082 0,099 -0,093 0,18 

 Sig. (2-tailed) 0,647 0,043 0,105 0,409 0,347 0,239 0,268 0,032 
 

         

Direct income Pearson 

Correlation 0,18 0,076 0,006 0,034 -0,043 0,094 0,14 0,031 

 Sig. (2-tailed) 0,045 0,436 0,941 0,687 0,621 0,263 0,095 0,711 
 

         

Enhancing Human 

Capital 

Pearson 

Correlation 0,083 0,069 -0,164 -0,128 0,057 0,07 0,02 -0,05 

 Sig. (2-tailed) 0,352 0,476 0,046 0,122 0,502 0,399 0,811 0,547 
 

         

Self-marketing Pearson 

Correlation 0,081 0,131 -0,141 -0,135 -0,04 0,006 0,04 0,01 

 Sig. (2-tailed) 0,375 0,186 0,094 0,111 0,652 0,944 0,636 0,906 
 

         

Peer recognition Pearson 

Correlation 0,058 -0,058 -0,179 -0,199 0,054 -0,1 -0,207 -0,019 

 Sig. (2-tailed) 0,517 0,553 0,031 0,017 0,534 0,234 0,013 0,82 
 

         

Reputation Pearson 

Correlation -0,091 -0,11 -0,196 -0,165 0,086 0,023 -0,058 -0,129 

 Sig. (2-tailed) 0,321 0,269 0,02 0,053 0,329 0,793 0,499 0,13 
 

         

Personal needs Pearson 

Correlation 0,156 0,246 0,129 0,163 -0,266 0,218 0,173 -0,049 

 Sig. (2-tailed) 0,08 0,011 0,121 0,051 0,002 0,009 0,038 0,565 
 

         

 Bold correlations are significant at the 0.05 level (2-tailed).     

 



 

 

 

Correlations          

 

 

Hours/week No, 

Devs 

Fun and 

enjoyment 

Control in 

community 

Altruism Reciprocity Community 

identity 

Trust 

Relative income Pearson 

Correlation -0,057 0,071 -0,075 -0,051 -0,08 -0,163 0,203 -0,13 

 Sig. (2-tailed) 0,541 0,477 0,412 0,566 0,376 0,072 0,031 0,159 
 

         

Dollar income Pearson 

Correlation -0,071 0,188 -0,076 -0,031 -0,118 -0,188 0 -0,163 

 Sig. (2-tailed) 0,479 0,071 0,443 0,746 0,225 0,056 0,998 0,098 
 

         

Programming years Pearson 

Correlation 0,078 0,133 0,159 0,066 0,004 -0,15 -0,164 -0,046 

 Sig. (2-tailed) 0,368 0,144 0,06 0,422 0,966 0,076 0,06 0,596 
 

         

Open Source years Pearson 

Correlation -0,004 0,115 0,054 0,014 -0,106 -0,185 -0,095 -0,139 

 Sig. (2-tailed) 0,965 0,211 0,525 0,869 0,208 0,03 0,278 0,11 
 

         

Perc. Leisure time Pearson 

Correlation 0,249 -0,112 0,068 0,157 -0,02 0,091 0,101 0,092 

 Sig. (2-tailed) 0,005 0,234 0,44 0,063 0,82 0,3 0,267 0,306 
 

         

No. Projects active Pearson 

Correlation 0,094 -0,082 -0,052 0,115 0,037 0,209 0,214 -0,014 

 Sig. (2-tailed) 0,28 0,372 0,543 0,159 0,663 0,013 0,014 0,874 
 

         

No. Projects total Pearson 

Correlation 0,23 -0,043 -0,139 0,069 -0,195 0,059 -0,059 -0,093 

 Sig. (2-tailed) 0,007 0,641 0,1 0,402 0,019 0,484 0,499 0,284 
 

         

License scale Pearson 

Correlation 0,111 -0,155 0,036 0,198 0,269 0,089 0,138 0,224 

 Sig. (2-tailed) 0,203 0,093 0,672 0,015 0,001 0,297 0,117 0,009 
 

         

Hours/week Pearson 

Correlation 1 -0,091 0,025 0,207 -0,016 0,033 -0,066 0,131 

 Sig. (2-tailed)  0,325 0,78 0,016 0,857 0,716 0,475 0,156 
 

         

No. Devs Pearson 

Correlation -0,091 1 -0,1 -0,155 0,072 0,096 0,05 0,048 

 Sig. (2-tailed) 0,325  0,297 0,092 0,449 0,317 0,613 0,626 
 

         

Fun and enjoyment Pearson 

Correlation 0,025 -0,1 1 0,204 0,203 -0,024 0,175 0,02 

 Sig. (2-tailed) 0,78 0,297  0,015 0,016 0,782 0,046 0,819 
 

         

Control in community Pearson 

Correlation 0,207 -0,155 0,204 1 0,031 0,061 0,041 0,119 

 Sig. (2-tailed) 0,016 0,092 0,015  0,709 0,47 0,643 0,168 
 

         

Altruism Pearson 

Correlation -0,016 0,072 0,203 0,031 1 0,108 0,472 0,248 

 Sig. (2-tailed) 0,857 0,449 0,016 0,709  0,204 0 0,004 
 

         

Reciprocity Pearson 

Correlation 0,033 0,096 -0,024 0,061 0,108 1 0,19 0,214 

 Sig. (2-tailed) 0,716 0,317 0,782 0,47 0,204  0,029 0,015 
 

         

Community identity Pearson 

Correlation -0,066 0,05 0,175 0,041 0,472 0,19 1 0,189 

 Sig. (2-tailed) 0,475 0,613 0,046 0,643 0 0,029  0,035 
 

         

Trust Pearson 

Correlation 0,131 0,048 0,02 0,119 0,248 0,214 0,189 1 

 Sig. (2-tailed) 0,156 0,626 0,819 0,168 0,004 0,015 0,035  
 

         

Goals of project Pearson 

Correlation 0,099 -0,023 0,019 0,264 0,176 0,018 0,248 0,198 

 Sig. (2-tailed) 0,256 0,807 0,825 0,001 0,035 0,833 0,004 0,021 
 

         

Ideology Pearson 

Correlation -0,085 0,005 0,155 0,034 0,528 0,117 0,514 0,14 

 Sig. (2-tailed) 0,338 0,956 0,067 0,682 0 0,165 0 0,111 
 

         

Direct income Pearson 

Correlation 0,441 -0,01 -0,187 0,073 -0,052 0,031 0,015 0,035 

 Sig. (2-tailed) 0 0,919 0,026 0,386 0,531 0,714 0,861 0,693 
 

         

Enhancing Human 

Capital 

Pearson 

Correlation 0,108 -0,007 0,205 0,008 0,096 0,22 0,215 0,076 

 Sig. (2-tailed) 0,217 0,943 0,015 0,922 0,251 0,009 0,013 0,38 
 

         

Self-marketing Pearson 

Correlation 0,023 0,011 0,062 0,048 -0,044 0,168 0,066 0,047 

 Sig. (2-tailed) 0,797 0,906 0,47 0,571 0,6 0,049 0,456 0,596 
 

         

Peer recognition Pearson 

Correlation -0,193 -0,008 0,263 0,008 0,103 0,02 0,328 -0,018 

 Sig. (2-tailed) 0,029 0,931 0,002 0,926 0,218 0,815 0 0,842 
 

         

Reputation Pearson 

Correlation 0,035 -0,047 0,203 0,1 0,037 0,124 0,315 0,005 

 Sig. (2-tailed) 0,697 0,625 0,016 0,24 0,662 0,147 0 0,954 
 

         

Personal needs Pearson 

Correlation -0,009 -0,067 0,026 -0,117 0,074 -0,01 0,101 -0,059 

 Sig. (2-tailed) 0,919 0,476 0,755 0,159 0,376 0,908 0,244 0,503 
 

         

 Bold correlations are significant at the 0.05 level (2-tailed).     

 



 

 

 

Correlations          

 

 

Goals of 

project 

Ideology Direct 

income 

Enhancing 

Human 

Capital 

Self-

marketing 

Peer 

recognition 

Reputation Personal 

needs 

Relative income Pearson 

Correlation 0,096 -0,041 0,18 0,083 0,081 0,058 -0,091 0,156 

 Sig. (2-tailed) 0,273 0,647 0,045 0,352 0,375 0,517 0,321 0,08 
 

         

Dollar income Pearson 

Correlation 0,171 -0,197 0,076 0,069 0,131 -0,058 -0,11 0,246 

 Sig. (2-tailed) 0,071 0,043 0,436 0,476 0,186 0,553 0,269 0,011 
 

         

Programming years Pearson 

Correlation 0,064 -0,135 0,006 -0,164 -0,141 -0,179 -0,196 0,129 

 Sig. (2-tailed) 0,432 0,105 0,941 0,046 0,094 0,031 0,02 0,121 
 

         

Open Source years Pearson 

Correlation 0,057 -0,07 0,034 -0,128 -0,135 -0,199 -0,165 0,163 

 Sig. (2-tailed) 0,488 0,409 0,687 0,122 0,111 0,017 0,053 0,051 
 

         

Perc. Leisure time Pearson 

Correlation 0,049 0,082 -0,043 0,057 -0,04 0,054 0,086 -0,266 

 Sig. (2-tailed) 0,563 0,347 0,621 0,502 0,652 0,534 0,329 0,002 
 

         

No. Projects active Pearson 

Correlation 0,086 0,099 0,094 0,07 0,006 -0,1 0,023 0,218 

 Sig. (2-tailed) 0,296 0,239 0,263 0,399 0,944 0,234 0,793 0,009 
 

         

No. Projects total Pearson 

Correlation -0,03 -0,093 0,14 0,02 0,04 -0,207 -0,058 0,173 

 Sig. (2-tailed) 0,719 0,268 0,095 0,811 0,636 0,013 0,499 0,038 
 

         

License scale Pearson 

Correlation -0,049 0,18 0,031 -0,05 0,01 -0,019 -0,129 -0,049 

 Sig. (2-tailed) 0,553 0,032 0,711 0,547 0,906 0,82 0,13 0,565 
 

         

Hours/week Pearson 

Correlation 0,099 -0,085 0,441 0,108 0,023 -0,193 0,035 -0,009 

 Sig. (2-tailed) 0,256 0,338 0 0,217 0,797 0,029 0,697 0,919 
 

         

No. Devs Pearson 

Correlation -0,023 0,005 -0,01 -0,007 0,011 -0,008 -0,047 -0,067 

 Sig. (2-tailed) 0,807 0,956 0,919 0,943 0,906 0,931 0,625 0,476 
 

         

Fun and enjoyment Pearson 

Correlation 0,019 0,155 -0,187 0,205 0,062 0,263 0,203 0,026 

 Sig. (2-tailed) 0,825 0,067 0,026 0,015 0,47 0,002 0,016 0,755 
 

         

Control in community Pearson 

Correlation 0,264 0,034 0,073 0,008 0,048 0,008 0,1 -0,117 

 Sig. (2-tailed) 0,001 0,682 0,386 0,922 0,571 0,926 0,24 0,159 
 

         

Altruism Pearson 

Correlation 0,176 0,528 -0,052 0,096 -0,044 0,103 0,037 0,074 

 Sig. (2-tailed) 0,035 0 0,531 0,251 0,6 0,218 0,662 0,376 
 

         

Reciprocity Pearson 

Correlation 0,018 0,117 0,031 0,22 0,168 0,02 0,124 -0,01 

 Sig. (2-tailed) 0,833 0,165 0,714 0,009 0,049 0,815 0,147 0,908 
 

         

Community identity Pearson 

Correlation 0,248 0,514 0,015 0,215 0,066 0,328 0,315 0,101 

 Sig. (2-tailed) 0,004 0 0,861 0,013 0,456 0 0 0,244 
 

         

Trust Pearson 

Correlation 0,198 0,14 0,035 0,076 0,047 -0,018 0,005 -0,059 

 Sig. (2-tailed) 0,021 0,111 0,693 0,38 0,596 0,842 0,954 0,503 
 

         

Goals of project Pearson 

Correlation 1 0,198 0,123 0,101 0,08 0,066 0,024 0,1 

 Sig. (2-tailed)  0,018 0,142 0,225 0,345 0,433 0,778 0,232 
 

         

Ideology Pearson 

Correlation 0,198 1 -0,05 0,125 -0,023 0,191 0,061 0,067 

 Sig. (2-tailed) 0,018  0,551 0,133 0,789 0,021 0,47 0,425 
 

         

Direct income Pearson 

Correlation 0,123 -0,05 1 0,24 0,331 -0,079 0,18 0,318 

 Sig. (2-tailed) 0,142 0,551  0,004 0 0,341 0,032 0 
 

         

Enhancing Human 

Capital 

Pearson 

Correlation 0,101 0,125 0,24 1 0,73 0,254 0,46 0,287 

 Sig. (2-tailed) 0,225 0,133 0,004  0 0,002 0 0 
 

         

Self-marketing Pearson 

Correlation 0,08 -0,023 0,331 0,73 1 0,316 0,59 0,218 

 Sig. (2-tailed) 0,345 0,789 0 0  0 0 0,009 
 

         

Peer recognition Pearson 

Correlation 0,066 0,191 -0,079 0,254 0,316 1 0,58 -0,048 

 Sig. (2-tailed) 0,433 0,021 0,341 0,002 0  0 0,562 
 

         

Reputation Pearson 

Correlation 0,024 0,061 0,18 0,46 0,59 0,58 1 -0,015 

 Sig. (2-tailed) 0,778 0,47 0,032 0 0 0  0,863 
 

         

Personal needs Pearson 

Correlation 0,1 0,067 0,318 0,287 0,218 -0,048 -0,015 1 

 Sig. (2-tailed) 0,232 0,425 0 0 0,009 0,562 0,863  
 

         

 Bold correlations are significant at the 0.05 level (2-tailed).     

 


