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ABSTRACT

It has been proposed that the concepts of joy and fun have a central status to 
understand motivation in Free/Open Source Software (F/OSS) development 
projects. This study tries to be a detailed analysis of what this proposition im-
plies and how a massive collaborative project fuelled mainly by enjoyment-
based intrinsic motivations can work. The method was creating a careful 
analogy between F/OSS development and Alternate Reality Games (ARGs) 
and checking its assumptions in a case study of a Brazilian ARG called Zona 
Incerta. The paper concludes by confirming that the analogy is appropriate 
and by stating that F/OSS development projects may be motivated by factors 
usually strictly associated with gaming, such as immersion and escapism. 
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Introduction

In 2007, a project manager in the informatics depart-
ment at a city council in Brazil used to play an Al-
ternate Reality Games (ARG) in his free time. These 
games propose puzzles or mysteries so complex that 
no single person can solve them. Over the time, Jack 
specialized in managing projects in the community. 
He used the same tools and skills as in his day job, 
but to solve puzzles or to interpret storylines, with 
no promise of a reward or a career for the best play-
ers. And he did that every night, for hours on end.  

Work for free may look strange, but it is also very 
common in another community: Free/Open Source 
software (F/OSS) development projects. These pro-
grammers dedicate a huge amount of time devel-
oping software that will be distributed for free, in 
activities almost identical to what they do in their 
paid jobs. This phenomenon has puzzled many sci-
entists during the last decade. These projects require 
a huge amount of work from contributors, but each 
one of them has little incentive to participate, since 
they can get the same benefits as a free rider. A great 
amount of research over the last decade has helped 
us understand some of these issues. Regarding the 
motivations for developers, it was shown that many 
motivators interact to account for collaboration in F/
OSS projects. However, a group of researchers have 
pointed out the pre-eminence of joy of the activity it-
self as the main driver of participation in these proj-
ects (Lakhani and Wolf 2005; Hemetsberger 2004; 
Luthiger and Jungwirth 2007). 

This paper will try to study some of the implica-
tions of considering F/OSS development projects as 
an activity based on fun. It will try to understand 
better what is behind this concept, how it relates to 
institutional settings and to other motivations and 
its relationship with other activities built around 
enjoyment-based intrinsic motivations. The method 
will be to create an analogy between F/OSS develop-
ment and ARGs. Communities built around gaming 
such as ARGs are assumed to be about fun, and the 
output of their interactions is usually neglected. This 
will help us isolate some motivations in F/OSS de-
velopment and look at online collaborative activities 
through a new angle. The next section is a literature 
review of F/OSS development motivations and on 
ARGs. The third part formulates the hypothesis, the 
fourth part presents the results of the case study and 
the final part discusses the results.

Literature Review

Motivation in F/OSS Projects

Many different psychological theories have been 
used to study collaboration in F/OSS projects. Most 
studies have followed the framework provided by 
Self-Determination Theory (STD) (for a review, see 
von Krogh et al. 2008), that distinguishes motiva-
tors between intrinsic and extrinsic (Deci and Ryan 
1985). Even though authors have been trying re-
cently to expand studies to other theoretical frame-
works (von Krogh 2008; Benbya and Belbaly 2010; 
Krishnamurtha 2006), there is still a predominance 
of the extrinsic/intrinsic framework in F/OSS stud-
ies. According to von Krogh (2009), it happens for 
three reasons. First, SDT is a widely used framework 
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in psychology and economics, backed up by a large 
literature and empirical studies. Second, once it be-
came a dominant framework, it enabled comparison 
of results in many studies. And third, by combining 
paid and unpaid contributions, the characteristics of 
F/OSS development make it an interesting phenom-
enon to study complementary intrinsic motives in 
collective action.

Bellow, I will discuss in more depth the current sta-
tus of research of intrinsic and extrinsic motivators 
in F/OSS development.

Extrinsic Motivators

Extrinsic motivators are those where the reward for 
the activity is outside of the action itself. The main 
example is money, a motivator that gains impor-
tance in F/OSS development as more and more com-
panies start to collaborate in these projects. Studies 
have shown that a great part of collaborators in F/
OSS projects are at least occasionally paid to contrib-
ute, and that payment should be considered in these 
cases as a strong motivator (Lakhani and Wolf’s 
2005; Hertel et al. 2003; Roberts et al. 2006).

Economic studies of collaboration in F/OSS develop-
ment projects have proposed other external rewards 
for collaboration. Lerner and Tirole (2002) believe 
that collaboration may provide “delayed” incentives 
such as experience and career signalling. However, 
Hann et al (2002) found that Apache developer’s sal-
aries do not correlate to the amount of contributions, 
but to the higher rank within the community.

Some other extrinsic motivations can become “in-
ternalized” by programmers, becoming part of their 
ethos and behaviour and leading to self-regulation 
(Roberts et al. 2006; von Krogh et al. 2009). A first 
motivator of this type is reputation, which is impor-
tant not only as a matter of ego-gratification, but also 
helps defining leaders and guiding the definition of 
responsibilities within the community (Weber 2005). 
Other motivator is the “own-use” value: develop-
ers programming to adapt products to their needs 
or to solve personal problems (Raymond 1999). A 
third example is reciprocity, also referred to as the 
“gift culture”: each individual has a incentive to col-
laborate under the premise that he will also receive 
something in return when needed (Lakhani and von 
Hippel 2003). And fouth, learning. The fact that the 
source code is open allows programmers to learn the 
techniques and the creativity used to build it (Ye and 
Kishida 2003).

Intrinsic Motivators

Motivators are intrinsic when the rewards for the ac-
tivity are embedded in the very act of performing 

it. Psychological studies within the SDT framework 
say it is fuelled by activities that increase a person’s 
feeling of autonomy and competence (Roberts et al. 
2006). Lakhani and Wolf (2005) divide these motiva-
tions in two groups: enjoyment-based motivations 
and obligation/community-based motivations. The 
former are activities that are done just for the fun of 
it. It is frequently analysed in terms of Csikszentmi-
halyi’s (1991) concept of “flow”, the experience that 
occurs when a person’s skill matches the challenge of 
a task and receive feedback for his accomplishments. 
It is a state of optimal experience, characterized by 
the loss of the sense of time, increased concentration, 
aligning of emotion, awareness and action, sense of 
control over the situation and extreme enjoyment. 
Obligation/community-based intrinsic motivators 
are related to the way contributors may be socialised 
to act in a manner consistent with the norms of the 
group (Lindenberg 2001). In F/OSS development, 
these norms include the belief that software should 
be open, rules and ethics of the hacker culture or 
even Raymond’s (1999) lessons about the F/OSS de-
velopment method (von Krogh et al. 2008).

In a web-based survey administered to 684 develop-
ers in 287 F/OSS projects, Lakhani and Wolf (2005) 
found that enjoyment-based intrinsic motivation 
was the strongest and most pervasive driver of par-
ticipation. More than 61% of the respondents stated 
that their contribution to F/OSS was at least as cre-
ative as anything they have ever done, and the sense 
of creativity was the most important determinant in 
the number of hours spent coding for free. The find-
ings also highlighted the importance of flow: more 
than 72% of developers reported losing the track of 
time frequently or always when programming. The 
authors believe programmers in F/OSS development 
projects may be seeking the enjoyment of matching 
their skills with the difficulty of the challenge, some-
thing that may not be possible in their jobs. The find-
ings led the authors to summarize work in F/OSS 
projects as “a creative exercise” leading to useful 
output, or a “form of joint production-consumption 
that provides a positive psychological outlet for the 
participants as well as useful output” (Lakhani and 
Wolf 2005).

They are not alone in putting so much emphasis on 
intrinsic motivations. In a survey with 1486 contrib-
utors of F/OSS development projects, Hemetsberger 
(2004) also found that the pleasure of the activity 
itself takes a decisive role in the intensity of col-
laboration. In a third large scale survey, with 1330 
open source developers, Luthiger and Jungwirth 
(2007) found that the joy of programming accounted 
for between 27% and 32% of developer’s engage-
ment. Fun and flow were motivations for all groups 
of programmers, unpaid or paid (although in the 
latter it accounted less for engagement in terms of 
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number of hours working in F/OSS projects). They 
also revealed that programmers experienced more 
fun developing F/OSS than working in commercial 
conditions. They conclude that working for free is 
absolutely rational if you consider developers want 
to maximize their fun.

Alternate Reality Games

We are still far for having a consensus on the defi-
nition of ARGs. Most attempts tend to be based on 
examples, and some definitions only relate them to 
other concepts such as transmedia storytelling (Jen-
kins 2006) or pervasive games (Montola 2005). I will 
follow the definition proposed by Stewart (2008). He 
focuses on five hallmarks that define ARGs, which 
will be analysed below. 

The first hallmark says that designers break a story 
into many pieces, and spread them through player’s 
“information space”. It includes websites, IM, email, 
social networks, forums, physical places and news 
sources (Kim et al. 2009). These elements are all in-
terrelated, being linked by references or puzzles. It 
is up to the players to find them, interpret them and 
put them together in a meaningful story. Usually 
these tasks are so complex that no single person can 
solve them, which forces the collaboration between 
players. 

The second hallmark states that ARGs are not bound 
by any medium. This characteristic challenges usual 
assumptions about gaming. Traditionally, play has 
been defined as an activity with limits: it is a volun-
tary contractual activity, limited in time and space 
(McGonigal 2006; Montola 2005). Pervasive games 
such as ARGs challenge the magic circle by expand-
ing it either spatially (e.g. being played in any public 
space), temporarily (e.g. merging with events in the 
everyday life) or socially (e.g. including outsiders in 
its dynamics or blurring the distinction between de-
signers and players) (Montola 2005).

These expansions are reinforced when we consider 
the third hallmark in Stewart’s (2008) definition: the 
use of ICT by players. This includes computers and 
the internet, but also mobiles and other tools of per-
vasive computing. However, space is not a “passive 
container” of actions, and forces ICTs to negotiate 
with many infrastructures and social practices that 
give it meaning and shape actions (Dourish and Bell 
2007). But, for pervasive games, these obstacles are 
features. The games give new meanings to existing 
infrastructures, attach stories to them, use them as 
game elements and allow bystanders or non-players 
to interfere in the story (Montola and Waern 2006). 

And, finally, in ARGs, the story is collectively built 
by game designers and by the actions of the play-

ers (McGonigal 2006). In every step of the game, de-
signers must embed the content in online and offline 
environments and suggest courses of action through 
affordances. However, it is up to the players to ulti-
mately make sense of them and relate them to other 
tools, spaces and people. The players must also cre-
ate their own rules for deciding what is valid or not, 
what is inside or outside the game. The result is the 
creation of a universe that responds to player’s ac-
tions and makes them feel part of it.

The research on motivations of ARG players is very 
scarce. However, we can get some insights on stud-
ies about motivations in video gaming. Yee (2007) 
found ten components that account to motivation in 
Massively Multiplayer Online (MMO) game play-
ers, which he divided in three clusters – achieving 
goals, socialising and immersion ¬– that vary in im-
portance according to each player. Another research 
on single and multi-player videogames (Ryan et al. 
2006) concluded that motivation to play is related to 
increased perceptions of autonomy, competence and 
relatedness and the resulting feeling of “presence” 
in the gameplay.

Both authors consider the importance of immersion 
– Yee (2007) as a motivator, Ryan et al. (2006) as an 
outcome of successful games. It is relevant because 
immersion is frequently considered a central theme 
in the literature about ARGs. One of its expressions 
is the phrase “this is not a game”. It summarizes the 
idea that ARG designers should deny their involve-
ment in the game in order to blend reality with fic-
tion and improve the player’s experience, although 
this is not a strict requirement for an ARG (McGoni-
gal 2006; Szulborwsky 2005). However, the percep-
tion of this immersion is much more complex than 
mere belief in an alternate reality. Few players, if 
any, believe in the game’s reality. According to Mc-
Gonigal (2006), the immersion in the game’s fictional 
universe requires simultaneous belief (so as to en-
joy the immersion) and disbelief (to find pleasure 
in murders, kidnappings and other elements of the 
story).

Hypothesis, Research Methodology and 
Design

The theory that F/OSS development is mostly an en-
joyment motivated activity opens many questions, 
which will be studied through an analogy with Al-
ternate Reality Games. The analogy will be built ac-
cording to the definitions presented by Juthe (2005). 
He postulates that it is possible to assign a predicate 
from A to B if, and only if, the relationship between 
elements that determine or influence the predicate 
in A has a counterpart in B. The assumptions about 
ARGs that sustain the analogy will be tested in a 
case study of a large scale Brazilian ARG called Zona 
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Incerta. The two research questions are structured in 
the following way:

Research Question 1: Can F/OSS software develop-
ment be explained even with no obvious extrinsic 
motivator in the form or career or pay?

The requiring condition is that the elements that 
justify the player’s activities in ARGs even with no 
obvious extrinsic motivators have counterparts with 
similar relations in the F/OSS development commu-
nities.

Research Question 2: Is it possible that motivators in 
gaming – specially the concept of immersion – play 
important roles for developers in F/OSS projects

Fun and immersion in F/OSS has been analysed in 
terms of flow (Luthiger and Jungwirth 2007; Lakhani 
and Wolf 2005). But, as we have seen, it is a much 
more complex concept in ARGs: it involves the sto-
ry, the way the community collectively builds it and 
also the fun of gaming. In order to create this anal-
ogy, a reasonably large set of elements of ARGs must 
have counterparts in F/OSS communities. 
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Similarities

Open access to the source code; right to modify and 
redistribute it (Open Source Initiative)

Rules of the game collectively built by players (Mc-
Gonigal 2006)

Large community of developers collaborating pri-
marily through the internet (Feller and Fitzgerald 
2002)

Large community of players collaborating primarily 
through the internet (Kim et al. 2009)

Parallel development / debugging (Feller and 
Fitzgerald 2002)

Distributed problem solving (Kim et al 2009; IGDA 
2006)

Independent peer review (Feller and Fitzgerald 2002) Negotiations between players

Rapid and incremental release cycles (Feller and 
Fitzgerald 2002)

Rapid prototype and test of experimental solutions 
(McGoningal 2008)

May be viewed as tools for sense-making (Iannacci 
2005)

May be viewed as tools for sense-making (McGoni-
gal 2007)

Reliance on emails, forums, web-based tools and in-
formalisms (Scacchi 2002)

Creation of an “information space” that includes on-
line and offline spaces (Kim et al. 2009)

Built around coding / programming (Roberts et al. 
2006)

Built around collectively building and performing a 
story (McGonigal 2006)

Differences

Participation may increase career prospects / signal-
ing (Lerner and Tirole 2002) No clear career related to the activity

Profit from secondary activities (Lerner and Tirole 
2002)

Occasional rewards in form of prizes. No profit in-
volved.

Coding skills required
Coding skills optional, but desirable (McGonigal 
2006)

Open problems and requirements (Scacchi 2002)
Problems proposed by game designers, but inter-
preted collectively (Kim et al. 2009)

Table 1: Comparison table between F/OSS development and ARG communities
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The first element of the analogy – the story – has 
a counterpart in F/OSS development: code. It may 
sound strange, but it is a reasonable pairing consid-
ering the way both relate to other elements. Both are 
at the centre of their communities and are result of 
the collective work. They are also the measure of 
successes and failures: participants are successful 
in F/OSS development if their code works, just like 
ARG players are successful if they help to interpret 
the story or push it forward. They are also the way 
to achieve the final goal: the project vision in F/OSS 
development or the solution of the game.

The second element is the way the community be-
haves and interferes with the story. Scacchi (2001) 
found how programmers in F/OSS development 
create tight-knit communities that communicate 
through of a large number of web-based applica-
tions. The requirements and responsibilities in the 
software development are emergent and informal 
results of these interactions. This is a good counter-
part to the rules of the game emerging through ARG 
player’s interactions in many online spaces.

The third element is the motivations and the fun it-
self, which we’ve already seen to be central in both 
ARGs and F/OSS development projects. But Ryan et 
al (2007) have broken down the intrinsic joy of play-
ing games in terms of autonomy, competence and 
relatedness. Verifying the extent of these elements in 
ARGs will be one of the topics of the case study.

Table 1 summarizes some of the similarities and dif-
ferences presented in the literature about these two 
topics.

The Zona Incerta Case Study

The Brazilian ARG Zona Incerta lasted for five 
months in 2007 and was a marketing campaign for 
a soft drink. It told the story of a dispute between a 
Miro, a biologist, and Arkhos, a multination biotech-
nology company who wanted to turn the Amazon 
rainforest into an internationally controlled terri-
tory. The participants interacted with characters and 
story elements through several media, such as blogs, 
online videos, mobile phone messages, hidden ob-
jects, stencils and live events. The blurring between 
the real and the fictional life was also strengthened 
by unforeseen events, such as an ill-advised plena-
ry speech by the leader of the opposition party in 
the Brazilian Senate against Arkhos Biotech, widely 
reported by the Brazilian media (G1 2007). Accord-
ing to the organizers, the game had 400,000 partici-
pants. However, the number of hardcore players 
– those who interacted with characters and solved 
the challenges proposed by the game designers – is 
way smaller. The case study was done through semi-
structured interviews with 10 of these most active 

players, done through Instant Messaging (IM) ser-
vices.

Findings

The case study resulted in some insights about the 
elements required in the analogy. We will present 
them here in three groups: extrinsic motivations, 
intrinsic motivations and the configuration of the 
work itself.

Extrinsic Motivations

The Zona Incerta ARG didn’t have any productive 
outcome that lasted once it was over, and most of the 
discussions and players activities have since been 
deleted. However, many participants mentioned 
getting extrinsic rewards for playing. The first one is 
learning, such as acquiring management and prob-
lem solving skills and knowledge in a topics related 
to the puzzles. The second is friendships and social 
contacts. The third, surprisingly, is career benefits: 
one player mentioned the game as a source of busi-
ness networking and another, as a good story to tell 
in job interviews. 

Important as they may be, these extrinsic rewards 
were more a post hoc evaluation of the benefits than 
a determinant of hours spent in the project. Howev-
er, they are frequently mentioned as reasons for still 
being engaged in the genre (for many, Zona Incerta 
was the first ARG they’ve played). In subsequent 
ARGs, these extrinsic rewards may play a stronger 
component as motivators.

The analogy is strengthened by the comparison of 
the way work is performed in both communities. 
First, most players reported that their ARG activities 
were very similar to what they do in their day jobs. 
Second, they reported the existence of a core group 
responsible for a great part of decision-making, 
similar to hierarchies that emerge in F/OSS projects. 
Other secondary groups were also formed, which 
occasionally generated conflicts – similar to parallel 
versions of software (or “forking”) in F/OSS devel-
opment. The main group gathered most of the infor-
mation about the game, evaluated contributions of 
players and assigned tasks to some of them. Reputa-
tion also played an important role: the more com-
mitment you showed, the more decision-making 
authority you receive, which mirrors Weber’s (2005) 
analysis of coordination problems in F/OSS projects. 

Intrinsic Motivations

Many intrinsic motivations were mentioned during 
the research:

Psychological benefits: Some credit the game for giv-
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ing them thirst for knowledge or making them over-
come shyness, lack of self-confidence, depression or 
phobias. However, the most mentioned motivator 
for playing was the joy of solving puzzles and fol-
lowing the story. 

Autonomy, competence and relatedness:  The main moti-
vators in videogaming according to Ryan et al (2007) 
were also present in the player’s statements. Auton-
omy was a strong motivator. Players said that they 
were able to “specialize” in activities where they had 
more skills or to try new things, because “the lim-
its were different from the real life” and it was done 
voluntarily. The concept of competence was also 
present: being able to solve problems, accomplish 
tasks and influence the story was mentioned by all 
interviewees as motivators. And, finally, the social 
bonds and the identification with the community are 
also mentioned as strong factors driving participa-
tion, which confirms relatedness as a motivator.

Immersion: The perception of immersion was as 
strong a motivator. The ARG participants were well 
aware that it was only a fabricated reality, but they 
made an effort to perform it. One of them said “it 
was even more real than what I see in news pro-
grams, because I could influence the events.” The 
live events were also frequently mentioned as some-
thing that increased the feeling of immersion, but the 
same did not apply to the appearance of the story in 
newspapers, suggesting the feeling may work only 
in a situated way. There is also a strong subcompo-
nent of escapism: players reported frequently long-
ing to “switch to the alternate reality” or losing track 
of time while playing. 

Discussion

Our answer to the first research question is that it is 
possible to assume that F/OSS could exist even in the 
absence of extrinsic motivators in the form of career 
prospects or pay – enjoyment-based motivations ac-
count for most of collaboration. However, control-
ling for these factors turned out to be more difficult 
than imagined at first. The emergent results of par-
ticipant’s activities and interactions influence their 
education, networking and life experiences, which 
may bring extrinsic rewards. In F/OSS development, 
this may help us understand Hann et al (2002) find-
ing that salaries from Apache developers correlate 
with rank, but not with participation itself: some 
of the extrinsic benefits from collaboration emerge 
from the experience as a whole, and not only from 
developing more lines of code.

Regarding the second research question, we can con-
clude that gaming elements – and particularly im-
mersion – also might play a role as motivations for F/
OSS development. Optimizing for fun (as proposed 

by Luthiger and Jungwirth 2007) means not only 
providing optimal challenges for developers and a 
clear and understandable project vision (to generate 
“flow”) but also taking immersion into account and 
considering the way the programmers may influ-
ence the outcome (even if through collective nego-
tiations) and the feelings of autonomy and related-
ness. Some of these elements are already being taken 
into account in F/OSS development practices. For 
instance, prototyping and short release cycles are 
ways in which programmers may exercise their au-
tonomy and creativity by testing (and even possibly 
discarding) new ideas. 

The research also showed that one side of the immer-
sion in ARGs is in the concept of escapism, which 
may also play a role in F/OSS development. Just like 
stories in ARGs create a reality with a clear and en-
gaging meaning, Lerner and Tirole’s (2002) notion 
of career signalling implies that collaboration in F/
OSS reduces the complexities of social and technical 
skills and aptitudes to a proxy: code. For those with 
enough programming skills, it might be tempting to 
“escape” to a universe where the rules favour their 
aptitudes.

One of the most important conclusions is the im-
portance of building communities, services of in-
frastructures based on fun. Enjoyment-based moti-
vations have been shown to be the most important 
driver for collaboration in Wikipedia (Nov 2007) and 
the second most prevalent motivator for customiz-
ing and inventing new products for personal use 
in the United Kingdom (Von Hippel et al. 2010). It 
is possible that many of the psychological, political 
and social elements that emerge in ARGs and F/OSS 
development communities also play an important 
role in a wide range of communities that are based 
on intrinsic motivations. Some examples includes 
the concepts of “commons-based peer production” 
(Benkler 2006), “cognitive surplus” (Shirky 2010), 
Wikinomics (Tappscott and Williams 2006) and 
crowdsourcing (Howe 2008).

This research has some limitations. First, the case 
study was focused on the most active participants 
of the ARG. A more comprehensive analysis of the 
players could yield other kinds of insights and even 
different analogies. And second, the results of this 
research could be perfectly assigned only for a sub-
set of all contributors in F/OSS development projects 
and the analogy would not be work less for pro-
grammers that are paid to develop F/OSS, for in-
stance, are known to rely less on enjoyment-based 
intrinsic motivation. 

The findings also suggest some topics for future re-
search. It is important to verify these findings with 
empirical research in F/OSS communities. We also 
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need a more comprehensive theory of the founda-
tions of the concept of fun in collaborative and per-
vasive projects, its foundations and its dynamics 
with extrinsic motivators (“Is the fun really gone 
when you pay people to collaborate?”). This way, 
we can not only have a better understanding of what 
is behind F/OSS development and other online pro-
ductive communities, but also create new infrastruc-
tures able to maximize the potential of these groups.
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