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Abstract 

Hackerspaces are open and public workshops where participants pro-actively engage 

with technology in a social context. From origins in 1990s Germany, the global propagation 

of hackerspaces has been grassroots, decentralized, and extra-institutional. How does a new 

hackerspace emerge? What are some key social processes at work within a hackerspace and 

how are they conditioned by a multilingual, multicultural setting? What roles do values and 

ideology play? The present study addresses these questions through immersion in the social 

world of a hackerspace in Taipei, Taiwan. Participant observation and in-depth interview data 

were analyzed using grounded theory techniques. The results emphasize that initial 

organizing depends on catalysts and relevant prior experience may be crucial. Local 

conditions in the form of a multicultural, multilingual environment are shown to affect social 

processes, sometimes as a source of friction. Ideological and political concerns do not seem 

salient to Taipei Hackerspace participants generally, though values implicit in practices 

present alternatives to institutional conventions. In addition, four primary processes are 

proposed: “Project-ing,” Sharing, “Making it one’s own,” and Negotiating. Finally, support is 

given to the concept of a transferable hackerspace model that is adapted to local conditions.

The values and principles observed—sharing and openness norms, “do-ocracy”, ad hoc 

organizing, resistance to rules and hierarchy—can be traced to various influences in 

hackerspaces’ historical development, particularly the open source movement, and serve to 

optimize hacking potential while fostering a heterogeneous community network.  

Keywords: hacker, hackerspace, community, technology, open source, learning, 

education, multicultural, intercultural, grounded theory, social processes, Taiwan. 
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Preface 

Setting the Stage: A Dynamic, Heterogeneous Network 

Within the spacious, light-filled conference room high above Taipei a crowd 

expectantly milled about. Both Mandarin and English could be heard as people chatted in 

small groups. The attendees had gathered for the “Taipei Hackerspace Mini Faire.” It was the 

first public event for the nascent hackerspace. People had come for a variety of reasons: some 

were already familiar with the concept of hackerspaces and were eager to join, some were 

curious to learn more after coming across the event information online, some were vendors 

seeking to publicize their wares, some were volunteers recruited to help, and one couple later 

confided to me that initially they simply wanted to see the office space. I had decided that a 

hackerspace would be the topic of my thesis research and was there to participate and take 

notes. Though still strangers then, among the group that day were many who would go on to 

become friends and core participants at the Taipei Hackerspace.  

One of the organizers, an American working for the company whose offices we 

occupied, walked to a podium and welcomed people. He spoke briefly, giving an introduction 

to hackerspaces and explaining the day’s activities. Live videochats with U.S. hackers had 

been arranged and, beaming in from San Francisco, hacker and activist Mitch Altman shared 

his vision of hackerspaces, saying, “it’s in our DNA; we need community” and “when you do 

what you love, magic happens.” Others from the U.S. hackerspace community addressed the 

crowd as well, thereby framing what was happening in Taipei within an international 

network. It was unclear whether the majority of Taiwanese attendees could follow everything 

that was said, and perhaps this was one reason the crowd’s attention eventually wandered. 

Free, open workshops followed, with topics including soldering LED lights, programming an 

open source microcontroller, and “hacking” clothes. Instruction was largely ad hoc: at the 
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soldering table those who had just learned taught the newest arrivals, and two high-schoolers 

came to my aid as I attempted to make sense of a programming interface. The two primary 

organizers and co-founders later told me that organizing the Mini Faire itself, arranging the 

workshops and speakers, was last minute and largely ad hoc. It was, however, also a success. 

Those who were excited by the project stayed in touch and went on to launch the open and 

public workshop that is the Taipei Hackerspace.  

From the initial trajectory established at the Mini Faire, the past year has seen the 

Taipei Hackerspace change and evolve. It is a shape shifter, taking on a different character 

with the coming and going of different characters. It is a community where any number of 

possible futures, including obsolescence, co-exists. In the meantime, collaboration is 

happening, projects are being done, identities are being redefined, and different values are 

being negotiated. 

My personal experience has been an exploration of the social world of the Taipei 

Hackerspace while wrestling with how to analyze a “moving target” that by its very nature 

strongly resists unitary definition. I have also reconsidered my own biases, especially 

regarding ideological and political concerns, reaching a more nuanced appreciation of the 

diversity of subject positions within the hackerspace. I have also been inspired by the values 

and practices of hackerspace participants. The hackerspace exists through the intersection of 

multiple processes, technologies, values, and subjects. It is highly dynamic and idiosyncratic, 

yet certain patterns can be discerned. By spending time with this community, listening to 

heterogeneous viewpoints, and reflecting and writing on this process, I hope I have also been 

able to responsibly give voice to participants as they work together and navigate these 

intersecting influences.  
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Notes on Terminology 

Usage of “hack” and “hacker”. If the life of a sign is in its use, as Wittgenstein 

(1965) wrote, then it could be said that the terms “hack” and “hacker” lead a Jekyll and Hyde 

existence. The contemporary use and meaning of these words are seemingly conflicting: 

either positive, reflecting clever or creative problem solving and approaches to technology, or 

negative, in the sense of nefarious information theft or the sabotaging of network security. 

For those more familiar with hacker and hackerspace communities, this explanation may be 

unnecessary. I include this explanation here because of the strong negative associations that 

some people have developed with the words “hack” and “hackers” due to the way they are 

often used in the media. For those that are new to the topics discussed in this paper, I ask that 

you consider your understanding and use of these terms in light of the following clarification.  

Though the longstanding usages of “hack” as a verb meaning to cut something 

irregularly or a noun describing an unqualified individual continue to apply, it is its 

contemporary use and corresponding technological and efficiency connotations that have led 

it to be called “the word of the moment” (Yagoda, 2014). Its use in the context of technology 

work can be traced to the Massachusetts Institute of Technology in the 1950s. According to 

the membership of MIT’s Tech Model Railroad Club in the late 1950s, from which some of 

the earliest “hackers” emerged, “a project undertaken or a product built not solely to fulfill 

some constructive goal, but with some wild pleasure taken in mere involvement, was called a 

‘hack’” (Levy, 2010, p. 10). In his article “On Hacking”, the renowned MIT computer hacker 

and activist Richard M. Stallman (2002b) wrote that “hacking means exploring the limits of 

what is possible, in a spirit of playful cleverness.” The contemporary usage of “hack” (both 

as a verb and a noun) can thus be traced back to the influential hacker milieu that emerged at 

MIT, where its connotations were primarily positive. 
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More recently, a variant of the original use of “hack” has emerged in the popular 

consciousness. This interpretation focuses on clever, effort-saving measures and efficiency. 

For example, the popular website “Lifehacker.com” offers “Tips, tricks, and downloads for 

getting things done” that range from technologically oriented (“Automate Your Window 

Blinds with an Arduino”) to the more mundane (“Six Different Ways to Cook the Perfect 

Fried Egg”) (Lifehacker, 2013). 

However, reality is complex and nuanced. The distinction between the positive and 

negative meanings of “hack” is not always so clearly drawn. A 1963 article in MIT’s student 

newspaper about students hacking the school’s telephone system is also an excellent 

illustration of this point. The article was clear that some of the students’ hacking was illegal 

and had inconvenienced the wider community, but also quoted a school administrator as 

saying “we appreciate (the students’) curiosity” and a hacker who added that “The field is 

always open to experimentation” (Lichstein, 1963). This early example therefore reveals the 

multi-faceted nature of the word “hack”: how the positive character of hacking as curiosity-

driven, playful experimentation can simultaneously lead to excursions outside the law and 

result in negative perceptions. However, it has been claimed that the negative associations of 

“hack” and “hacker” are based on media interpretation of a small subset of “hacking” activity 

(Stallman, 2002b). Such use of the word “hacker” by the media and general public led 

legendary hacker Richard Greenblatt to lament: “They stole our word and it’s irretrievably 

gone” (as quoted in Levy, 2010, p. 471). 

For the purposes of this study, a definition of “hack” and “hacker” more true to those 

MIT hackers and the original spirit of the word is the operational one. Therefore to “hack” is 

to do something, in a spirit of playfulness, cleverness, and exploration, which may or may not 

involve computer software and hardware. “Hackers” are those people who engage in such 

activities and identify with their engagement.  
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Hackerspaces or makerspaces? “Hackerspaces”, most obviously through their name 

but also through their historical roots and development, are clearly identified with hackers. 

The spirit and activities of hackerspaces are an affirmation of the original meaning of the 

word “hacker” described above. As also indicated by the term itself, a hackerspace requires a 

physical space. According to a principal online site for sharing hackerspace information, 

hackerspaces are broadly defined as “community-operated physical places, where people can 

meet and work on their projects” (Hackerspaces.org, 2013). A researcher who has monitored 

the ongoing discussion within the hackerspace community regarding the definition of the 

term has stated that while there is not absolute consensus, common criteria have emerged: 

Firstly, a hackerspace is owned and run by its members in a spirit of equality. 

Secondly, it is not for profit and open to the outside world on a (semi)regular basis. 

Thirdly, people there share tools, equipment and ideas without discrimination. 

Fourthly, it has a strong emphasis on technology and invention. Fifthly, it has a 

shared space (or is in the process of acquiring a space) as a center of the community. 

Finally, it has a strong spirit of invention and science, based on trial, error, and freely 

sharing information. (Moilanen, 2012, p. 95) 

The research site for this study, the Taipei Hackerspace, is a self-identifying 

hackerspace. But what distinguishes a hackerspace from a makerspace, Fab Lab, or other 

group engaged in similar activities? Although some, including a number of participants in 

this study, use hackerspace and makerspace interchangeably, others have maintained that 

there are meaningful differences (Cavalcanti, 2013). Fab Labs are a project of MIT’s Center 

for Bits and Atoms and are an interconnected network of workshops that adhere to a charter 

and must have a required list of equipment on hand ("Fab Lab FAQ," 2013). The distinction 

between hackerspaces and makerspaces is less obvious, however the specific lineage and 

entirely decentralized, grassroots development of hackerspaces sets them apart from 
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makerspaces, which were originally popularized by Make Magazine (Cavalcanti, 2013; 

Maxigas, 2012).  

Hackerspaces are the focus of this study due to their special character as a grassroots, 

decentralized phenomenon with a historical lineage and ideological context. When the terms 

“makerspace” or “maker” are used, it is to indicate the broader network involved in similar 

activities. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  1 

Introduction 

Hackerspaces might seem, at first glance, to be niche communities and peripheral 

phenomena, however they have shown themselves to be front-line testing grounds for 

technologies that are having wide-reaching effects, along with significant exemplars of an 

alternative, community-based innovation, collaboration, and education model. As relatively 

recent phenomena that emerged independently of more established institutional networks, the 

question of how hackerspace communities function and how they emerge in geographically 

distributed locations remains to be more fully explored. 

Hackerspaces exist at the nexus of a number of the most influential and potentially 

disruptive socio-technological forces shaping contemporary society. What are some of the 

socio-technological developments to which these communities are linked? One of the most 

important of these is Free (Libre) and Open Source Software (FLOSS). The development and 

growth of FLOSS is revolutionary not only because of the programs that are produced, such 

as the emblematic GNU/Linux operating system, but perhaps even more so because of the 

“commons-based peer production” model that lie behind the software and its challenge to 

market-based assumptions and use of law (Benkler, 2002; Coleman, 2012; Tuomi, 2001). 

Hackerspaces are closely tied to the FLOSS movement, various FLOSS programs are 

frequently used by participants, and the kind of collaboration that takes place in hackerspaces 

could be considered a physical world version of commons-based peer production. 

Additionally, the way physical goods are designed and manufactured is rapidly changing, 

with increased connectivity, combined with growing availability of low-cost design and 

manufacturing tools, allowing for rapid prototyping, duplication, and customization of 

objects on a hitherto unseen scale. The CAD (computer-aided design) software and “personal 

fabrication” equipment—such as 3D printers, laser cutters, and CNC (computer numerical 
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control) milling machines—that are central to these developments are also often used in 

hackerspaces. Another recent development that is likely to have far-reaching repercussions 

and has found a welcome home in hackerspaces is the citizen science and DIYbio (“do-it-

yourself” biology) movement. 

Hackerspace participants are a group with diverse skills and interests that extend well 

beyond writing computer code. The materials and technologies they work with are similarly 

diverse. Artists, counterculture visionaries, DIY crafters and electronics hobbyists, along with 

the citizen scientists and DIYbio practitioners, hackers, programmers and the free and open 

source software they spawned are all represented in hackerspaces. Hackerspaces have 

become like community DIY laboratories, art studios, and factories: all types of projects are 

developed in them, by all types of people. They are places where the technology neophyte 

can become an expert through a social and collaborative process made possible by the 

centrality of interaction within a shared space. 

Perhaps in part due to a malleability arising from their tolerance for a wide range of 

pursuits that hackerspaces have proliferated as rapidly as they have over the past two 

decades. Since the first ones emerged in the 1990s, hackerspaces have grown both in number 

and geographic distribution. A website for the international hackerspace community, 

“Hackerspaces.org”, now lists nearly 1,000 self-identified hackerspaces across the globe (see 

Figure 1). The model seems to be portable and not limited by culture or geography; the same 

list shows hackerspaces in 88 countries as of early 2014. 
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Figure 1. Approximately 1,000 hackerspaces in nearly 90 countries listed on 
Hackerspaces.org. Reprinted from Hackerspaces.org, n.d. Retrieved March 15, 2014, 
from http://hackerspaces.org/wiki/List_of_Hacker_Spaces. 

Though the hackerspace community certainly takes advantage of the connectivity and 

knowledge sharing possibilities of the Internet, it is face-to-face interaction within the 

physical confines of each local hackerspace that is both a crucial element to learning, 

working on projects, and what gives each local hackerspace its particular identity. It is along 

this community dimension that many of the most interesting dynamics emerge: serendipity 

and chance, openness and tolerance, consensus decision-making, project-oriented learning, 

sharing and collaboration patterns. It is the community dimension that, in large part, 

contributes to the unique nature of hackerspaces as technologically oriented sites of social 

learning where participants can also hang out in a manner reminiscent of Oldenburg’s (1998) 

“third place.”  

The potential of hackerspaces to generate innovative technologies with impact beyond 

the hackerspace walls has been demonstrated by MakerBot, one of the first 

consumer/hobbyist 3D printer companies, which grew out of the New York hackerspace, 

NYCResistor (Hoeken, 2009). The innovation potential of hackerspaces can also be 
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leveraged to meet specific needs and design challenges. For examples, when seeking to 

develop innovative designs for elderly independent living, The University of Ulster partnered 

with a Belfast hackerspace, Farset Labs (Mulvenna, 2013). Another example of the capacity 

for innovation and impact inherent in hackerspaces occurred in the wake of the March 2011 

Fukushima Daiichi nuclear disaster. Responding to an urgent need for local radiation 

readings, the Tokyo Hackerspace community led the rapid development of devices for citizen 

radiation monitoring, as well as contributing to the platform (Safecast.org) for making the 

crowd-sourced data accessible to all (Hemmi & Graham, 2013; Kera, 2011a). The rapid 

deployment of this radiation monitoring system relied on open source hardware and 

international collaboration between hackerspaces, underlining the value of these networks 

(Kera, 2011a; Storey, 2012). As the hackerspace reaction to the Fukushima Daiichi disaster 

indicates, the concept of resilience in the face of natural and man-made disasters is one 

persuasive rationale for supporting hackerspaces and fostering technical skills within 

communities (Brugh, 2012; Gauntlett, 2011). 

The non-traditional forms of experimentation and learning that are characterized by 

hackerspaces present an alternative education and innovation model that is based in 

community, sharing and experimentation. Seeing the value in this alternative learning model, 

educators have created hackerspace-style areas in public libraries and schools (Kalish, 2011; 

Maillioux, 2011). The potential of hackerspace-style learning and innovation has not gone 

unnoticed by government. In 2011, the city of Shanghai announced that it would sponsor 100 

“innovation houses” or “chuangxin wu” (���) that are modeled in part on hackerspaces 

like Shanghai’s XinCheJian (���) (Lindtner & Li, 2012). In Beijing, the municipal 

government sponsors the Beijing Makerspace (Sun, 2014). In the U.S., the military’s 

DARPA (Defense Advanced Research Projects Agency) has been providing grants to 

members of the hackerspace community for research on space exploration and other projects 
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because, in the words of one program manager, “Magic comes from these places” (O'Leary, 

2012). In 2012, O’Reilly Media’s MAKE division announced that it was the recipient of a 

$10 million DARPA grant for implementation of a school program inspired by hackerspaces 

and makerspaces (Dougherty, 2012). Government and military funding for projects has 

become a divisive issue in the larger hackerspace community, bringing to light differing 

values among participants. Prominent members of the hackerspace community, including 

Mitch Altman, co-founder of San Francisco hackerspace, Noisebridge, have argued against 

accepting military money on the principle that it will inevitably exert influence over 

subsequent choices that O’Reilly, the schools, and the students make, whether overtly or 

covertly (Altman, 2012). 

Given the wide-ranging connections and diversity of actors involved in hackerspaces, 

it is not surprising that there are disagreements within the broader community. The tensions 

among participants regarding outside funding sources reveals hackerspaces to be sites that are 

implicated in and connected to larger political and ideological debates. These tensions 

regarding ideologies and values are interconnected across scales, from the larger, quasi-

institutional negotiations in which hackerspaces have become collectively involved, to the 

local, intra-space negotiations between member participants.  

One necessary step in furthering an examination of hackerspace dynamics is 

contextualization along the socio-cultural and historical dimensions. A brief survey of the 

context in which hackerspaces developed and are situated makes clear that they did not 

emerge on ideologically neutral ground. Hackerspaces are deeply influenced by computer 

hacker culture, which can be traced primarily to the Massachusetts Institute of Technology 

(MIT) beginning in the late 1950s and continuing through to Richard M. Stallman and his 

highly influential Free Software Foundation (Levy, 2010). One of the most significant 

innovations from the hacker community, and one which plays a large role in hackerspace 
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activity, is their challenge to copyright regimes and existing market structures: free and open 

source software. 

The community hackerspace model was developed primarily by the Chaos Computer 

Club, a hacker collective in Germany, whose members espouse a system of ethics promoting 

unlimited access to computers, information freedom, decentralizing authority, and a belief in 

the power of computing to change peoples lives for the better ("Hackerethik," n.d.). 

Hackerspaces evolved most directly out of hacker culture and hacker collectives, but they are 

also connected to a number of other movements and groups in web-like fashion. Many of the 

early figures in computing and the Internet in the U.S. were also associated with the 1960s 

counterculture movement and projected a kind of techno-utopianism whose strains can also 

be seen in hacker culture. The modern DIY and crafting movement, also represented within 

hackerspaces, was influenced by the 1980s punk movement, but can also be connected to 

‘60s counterculture in the form of Stewart Brand’s omnibus DIY manual, The Whole Earth 

Catalog. The Chaos Computer Club itself emerged from a European milieu that had been 

shaped by the “cultural shock” of 1968 and included autonomist-related social phenomena 

like squatted community centers, community media labs, and pirate radio stations (Maxigas, 

2012). 

The impressive propagation of hackerspaces globally, combined with examples of 

their potential for wide-ranging impact and increasing external recognition of their merits as 

learning and innovation environments, all indicate that there are significant merits to the 

hackerspace model. If hackerspaces present a successful model for a technologically oriented 

learning community that is an alternative to more traditional modes of education and 

innovation, we should seek to understand why this is the case and identify the principal 

characteristics and variables contributing to this success. The historical and ideological 

dimensions of hackerspace development are important as it has been proposed that the 
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political convictions of a community can function as an enabler of technological creativity 

and collective innovation (Maxigas, 2012; Söderberg, 2011). 

To date, there are still relatively few academic studies of hackerspaces, and fewer still 

that explore the dynamics of how hackerspaces come to exist, organize and develop. Given 

the relative dearth of research on the topic, this study is primarily exploratory and its aims are 

to identify some key issues and dynamics in the development of one particular hackerspace. 

In the process, this study also seeks to situate the hackerspace phenomenon in the context of 

its historical influences and related communities, to review related research, and to conduct 

original qualitative research and analysis in order to better understand how interactions 

among diverse actors create a hackerspace community. 

For primary data collection, this study takes an emerging hackerspace in Taipei, 

Taiwan as its site. The selection of this site serves multiple purposes: 1) it is accessible to the 

researcher, as is necessary for field work and interviewing, 2) it is new, and the process by 

which it emerged can be observed, and 3) it is located in a non-Western cultural environment 

that is relatively distant from the movement’s explicit origins, therefore aspects of the 

model’s adaptability and transferability can be explored. There is a particular focus on the 

social and interaction-based nature of learning, organizing, and doing projects in the Taipei 

Hackerspace. 
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Literature Review 

The Hackerspace Model and its Social and Historical Context 

Hackerspaces have history. Hackerspaces are located within a web of broader 

contemporary trends and past influences. These developments and related communities 

represent explicit and implicit values that give context to hackerspace organizing. As will be 

seen, these values and influences are varied and sometimes seemingly at odds with one 

another. Hackerspaces exist within a contested landscape with a dynamic push and pull of 

values and practices. 

Defining the hackerspace model. How should a “hackerspace” be defined amidst a 

landscape of similar and related communities? There are many different names for the types 

of communities organized around hacking and DIY (or DIWO, “do-it-with-others”) 

production: hackerspace, makerspace, Fab Lab, and hacklab, are some of them. Moilanen 

(2012) wrote, “The variety of names for the new 'do-it-yourself' communities expresses the 

variety and diversity of the movement” (Moilanen, 2012, p. 95). Others have tried to draw 

clearer distinctions between these names and sub-categories, situating hackerspaces and their 

development in their comparative, historiographical context (Maxigas, 2012). However, as 

Moilanen (2012) added, “Scientific attempts to clarify the differences of various 'do-it-

yourself' hacking communities are still rare. A shared understanding of how to use the 

different descriptions and names of the movement is still missing, but some attempts toward 

a consensus exist” (p. 95). 

The definition of hackerspace, along with that of the other related typologies in the 

larger DIY, peer-production community, has a degree of fluidity. However, various 

operational definitions have been put forth, and a survey of these shows that in spite of the 

variations there are a number of common themes. 
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Returning to Moilanen’s (2012) list, hackerspaces are: 

• operated by their members in a spirit of equality 

• not for profit and open to the public 

• places where people share tools, equipment and ideas without discrimination 

• places that emphasize technology and invention 

• shared spaces that form the center of a community 

• places with a strong spirit of invention and science, based on trial, error, and 

freely sharing information.  

According to the principal online site for sharing hackerspace information, 

hackerspaces are “community-operated physical places, where people can meet and work on 

their projects” (Hackerspaces.org, 2013). People gather to share, learn and experiment 

together with electronics and digital technology, among other things. Participants work with 

technology, but as opposed to communities that exist primarily online, hackerspaces bring 

people together face-to-face to share and work together. Additional nomenclatures to 

describe similar spaces include makerspaces, hacklab, and Fab Lab, although it can (and will) 

be argued that there are important differences and connotations to the terms and the 

communities denoted by them. As hackerspace participant and researcher Maxigas (2012) 

noted, one important distinction is whether the space is primarily generated and led by an 

existing community or by actors from the formal education or commercial sectors. Fab Labs, 

for example, are explicitly tied to an institution, in this case, the Massachusetts Institute of 

Technology (MIT) Center for Bits and Atoms. In order to participate in the Fab Lab network, 

organizers must meet specific equipment requirements and adhere to a Fab Lab Charter ("Fab 

Lab FAQ," 2013). 

The multiplication of hackerspaces worldwide in recent years has been called a “viral 

phenomenon” (Maxigas, 2012, p. 1).There are hundreds of hackerspaces listed on 
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Hackerspaces.org. Some well-established ones include c-base in Berlin, NYCResistor in New 

York City, and Noisebridge in San Francisco. On the practical side, the operating costs are 

typically paid for by member contribution and sometimes also by revenue from offering 

classes. The solution to the question of how to pay the rent varies between spaces, however 

they often have membership fees and also encourage donations (Williams, Gibb, & Weekly, 

2012). 

Hackerspaces are typically welcoming to a variety of people from different 

backgrounds. Williams et al. (2012) write, “On a typical evening at a hackerspace, you might 

encounter hardcore computer programmers, designers, technology novices, weavers, 

biologists, and Roomba tinkerers. Any one of those people might happen to encounter your 

project and offer an interesting idea or even the solution to a problem that has had you 

stymied. This intermixing creates dialogue and exposes participants to designs and concepts 

from many different arenas” (pp. 18-19). The learning environment is made more robust by 

both a culture of sharing information and the openness and diversity of membership. 

Often, the aims and goals of a specific hackerspace on a community level are 

purposefully painted in broad strokes. For example, the motto of NYCResistor, New York’s 

first hackerspace, is “We learn, share, and make things” (NYCResistor, 2013). It is this 

purposeful lack of specificity that allows for a high level of diversity in both participants and 

activities pursued. In a similar vein, there is often a general resistance to rules and restrictions 

and a preference for general guidelines such as that of San Francisco’s Noisebridge 

hackerspace: “Be excellent to each other.” 

Although they share common characteristics and generally define themselves loosely, 

each hackerspace has a unique, local identity based on the interests and beliefs of individual 

member participants. Some tend to be oriented towards entrepreneurship, while others adopt 

a more punk/DIY/hacker ethos, or contain more artists, or scientists. However, whether the 
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aim of the individual or the collective orientation of the group is towards producing a product 

that can be sold, disrupting the use of a product that can be sold (such as veteran hacker 

Mitch Altman’s “TV B Gone”), designing an interactive art installation, or something else 

entirely, the experience and use of the space is social, project-based and oriented toward a 

productive end. 

Although commonalities exist between the various communities organized around 

DIY, DIWO, and peer-production with new technologies, significant differences remain. 

Hackerspaces are special phenomena in a number of ways, however in relation to other DIY 

communities the primary distinguishing characteristic is that there is a large and vibrant self-

identified global network of hackerspaces that has developed in a largely “organic” manner, 

outside of traditional learning, business, or media institutions and their frameworks. In 

addition, hackerspaces display a particularly rich ideological background and web of 

connections to other movements.  

Hackerspaces at the nexus of contemporary trends in “personal fabrication” and 

“commons-based peer production”. More recently, a number of factors have led to a 

dramatic growth of hackerspaces and similar communities worldwide. The ease of 

information sharing and collaboration afforded by the Internet, the increased accessibility and 

affordability of hardware and software tools, and the hacker and open source movements, 

have all contributed to the boom in hackerspaces. 

Affordable, well-designed open source hardware like the Arduino processors (see 

Appendix A) or RepRap 3D printers are the product of vibrant open source and DIY 

communities. This gear did not simply fall from the sky. As Williams, Gibb, & Weekly 

(2012) put it, “(These hardware platforms) are inexpensive and easy to use because of these 

communities and the design philosophy they espouse.“ The authors continued on to say, “the 

tenets of open source hardware foster a proliferation of creative, inexpensive, and well-
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supported tools…which has democratized innovation.” (p. 16) It is the open source 

movement that has created the conditions that help hackerspaces and the “maker” movement 

in general to thrive, which in turn produce further innovations in a “virtuous cycle” (Williams 

et al., 2012). 

The modern open source movement as such, grew out of a number of different 

subcultures, including the “hacker culture” that developed at Massachusetts Institute of 

Technology (MIT) in the 1960s and ‘70s (Powell, 2012, p. 692). Perhaps the seminal FLOSS 

story is that of the development of an entirely open source operating system: GNU/Linux. 

Open source licenses like the GNU license and open source development models like that 

used to create Linux have had great influence both within and beyond the world of software. 

In an example of a linguistic and usage change that perhaps also reflects practice, the term 

“open source”, at its root a noun, is now used by many colloquially as a verb; to “open 

source” something implies a liberating act or practice of sharing. Such “open source 

practices” have extended beyond the open source software community to include participants 

in media and culture (the “Free Culture” and Creative Commons movements), as well as 

hardware. The use of open source software and hardware is deeply embedded in hackerspace 

practices. 

Open source as applied to hardware. A number of issues arise when considering the 

application of open source processes to hardware development and production. As Powell 

(2012) wrote, “The major transformations of software markets promulgated by open source 

software licences were as much a result of the non-material quality of software as they were 

of the actions of peer-production communities of practice” (p. 698). In other words, the 

success of the free and open source software movements has been due in large part to the 

ease and negligible cost in accessing, duplicating and modifying code, as well as keeping 

records of these modifications and indicating free or open source status. The very nature of 
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digital data in the form of software code allowed for rapid and extensive reproduction of free 

and open source software (Powell, 2012). 

The physical and material nature of hardware presents particular issues in the 

application and development of free or open source frameworks for objects. There are 

manufacturing and transportation costs related to hardware. To date there are no easy or 

standardized “version control systems” for open source hardware as there are for software. In 

addition, at the intersection of software and hardware, a lack of established free or open 

source licenses for computing hardware makes it difficult and labor-intensive for the FLOSS 

community to write and update compatible software (Stallman, 2002a, p. 26).  

There have been a number of efforts to codify open source hardware practices. 

CERN, the European nuclear research organization, has promulgated an Open Hardware 

license, in an effort to create for hardware what the GNU General Public License (GPL) is to 

software (CERN, 2013). Another proposed license highlighted the mix of aims and values 

embedded in it, saying open source hardware should “maximize the ability of individuals to 

make and use hardware. Open source hardware gives people the freedom to control their 

technology while sharing knowledge and encouraging commerce through the open exchange 

of designs.” (OSHW, 2012) 

One additional reason such licenses are important is that they facilitate the survival of 

technologies and continuity of a development process. For example, the developers behind 

Arduino were working at an institution (Interaction Design Institute Ivrea) that was going to 

close, so they “open-sourced” the hardware and allowed the project to continue on without 

any proprietary constraints (Williams et al., 2012). 

The development of 3D printer technology also illustrates some of the issues related 

to open source hardware. 3D printers use a form of additive manufacturing where objects 

designed using CAD software can be “printed” layer by layer using materials such as ABS 
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plastic thread. Hackerspaces and other related “fabbing” (DIY fabrication) sites and 

communities commonly use 3D printers. The low cost and wide availability of this 

technology is due largely to open source development of this hardware. The RepRap open 

source 3D printer project, which has as one goal the design of a 3D printer that is capable of 

replicating itself, has been adopted by a large, global community (Söderberg & Daoud, 

2012). An interesting counterpoint to the RepRap project is Makerbot. Makerbot is a 3D 

printer company that emerged out of the New York hackerspace, NYC Resistor, and was 

built upon the RepRap open source project. With the release of the Replicator 2 model 

printer, Makerbot has elected to keep some elements closed and proprietary. This decision 

ignited a spirited debate in the 3D printing and open source community, with many people 

expressing anger at Makerbot’s perceived betrayal of its open source roots. The founder of 

the RepRap project, mathematician Adrian Bowyer, presaged the debate with an article on 

the RepRap wiki where he stated his reasons for “why RepRap is, and always will be, Open 

Source” (Bowyer, 2011). Bowyer wrote that while he believes that open source is morally 

and politically good, the foremost reason for RepRap’s open source nature is that “Darwinian 

game-theoretic analysis says that Open Source is an evolutionarily-stable strategy for a useful 

replicating machine that is intended to maximise its numbers in the world” (Bowyer, 2011). 

Along these lines, the RepRap rejoinder to Makerbot’s introduction of a partially proprietary 

scheme would be that such a closed source move will end up limiting the dissemination of 

their hardware, and the greater “reproductive fitness” of a pure open source strategy such as 

RepRap’s will always out-compete closed source systems (Bowyer, 2011). 

Copyright and patent issues. Interestingly, as 3D printers are objects that can produce 

other objects, open/closed source, copyright or patent issues arise not only with regard to the 

printers themselves but also with regard to the objects they produce. There are certainly still 

limitations to the type of objects that can be duplicated via a RepRap, Makerbot, or the 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  15 

numerous other commercially available amateur/hobbyist grade printers, however the 

explosion in their popularity and the rapid improvement in print quality makes it possible to 

imagine that objects of greater and greater complexity will be duplicated with the hardware 

of the future. As technology continues to improve and 3D printer duplicates can increasingly 

substitute for their commercial versions, there will be clashes between industry and 

duplicator that echo those seen over media copyrights in the era of Internet sharing. In his 

prescient short story “Printcrime” (2006), journalist and author Cory Doctorow imagined a 

man imprisoned for illegally printing out objects (after the man is released from jail, he 

decides that instead of printing mere contraband he will devote himself to printing more 

printers, a la RepRap). Such clashes over the rights to produce certain objects or goods are 

likely to occur, and this is the terrain that communities like hackerspaces are exploring. 

Alternative R&D, personal manufacturing, innovation. The increased availability 

and accessibility of these technologies, along with their socio-political and community 

contexts, “is embodied by the global rise of alternative R&D places existing outside of the 

government funded universities or even corporate R&D labs” (Kera, 2011b, p. 52). 

Alternative R&D spaces like hackerspaces sometimes hold seemingly incompatible 

ideological influences in some kind of balance: “These low-tech and open source strategies 

are paradoxically inspired by both EU alternative squat cultures and the American spirit of 

entrepreneurship. The global and alternative R&D places are made possible by informal 

networks around the globe that enable very different flows of knowledge and expertise from 

the official industry and academia. They are becoming testbeds for new models of public 

participation in Science and Technology but also new models for policy making in which 

political deliberation merges with design iteration and embraces citizen science paradigms of 

research” (Kera, 2011b, p. 52). 
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Hackerspaces and other fabbing communities often use technology and equipment 

that are part of the growing trend toward what has been called “personal fabrication” and a 

“democratization of production” (Bennet, 2010, pp. 4-5). The declining cost of equipment 

such as 3D printers, CNC (computer numerical control) laser cutters, and milling machines 

has enabled many designers to engage in “rapid prototyping” of their works-in-progress, 

when previously they might need to send their designs to offsite manufacturing facilities. 

The movement toward personal fabrication and customization of products offers 

convenience and new possibilities to designers, hobbyists, and others, and is related in kind 

to new developments in manufacturing technologies that may hold also broad benefits for 

society. A movement toward more efficient spatial configuration of productive resources has 

been described as “heavy near, light (ideas) far” (McLennan, 2011). A combination of 

factors, including increasing energy costs (both in dollar terms and environmental 

externalities) and the ICT revolution brought by the Internet, are leading to the location of 

“heavy” manufacturing near population centers, while simultaneously allowing the “light” 

traffic of information to circulate over greater distances. The benefits of such a reorganization 

of economic activity could be seen in decreased environmental impact, costs, and products 

better suited to local circumstances. 

Hackerspaces and related fabbing communities are one embodiment of this trend in 

production. Inventions and information on how to construct objects are accessed via the 

Internet, and are then constructed locally using available materials (or, if necessary, small 

parts ordered online). 3D printers, CNC plotters and milling machines now enable anyone’s 

product design to be shared globally while the manufacture (“printing”) happens locally. (Of 

course, if the printers and plastics used to manufacture the object are all shipped long 

distances, this cancels out the savings on shipping costs and energy.) It is worthwhile to note, 

however, that the elements of play and experimentation that are central to much hackerspace 
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activity create a different context for the use of so-called “personal manufacturing” 

technologies. 

New technologies that are widely used in the hackerspace and “fabbing” communities 

are not completely unproblematic from legal and safety perspectives. Recently, a number of 

freely available designs for 3D printable gun parts have sparked debate about the potential 

dangers of the era of personal fabrication. The citizen science and DIY bio movements have 

sparked debate about potential regulation and how to balance risk and innovation (Kellogg, 

2012). 

Hacker & maker media: from Popular Mechanics to Make Magazine and online 

platforms. What media and online platforms cater to the broader DIY, hacker and maker 

communities? Make Magazine, an imprint of O’Reilly Media, has become an influential 

player in the broader hacker, maker and DIY community. A Chinese version of the magazine 

is published in Taiwan. O’Reilly Media is a leading computer book publisher that has 

branched out into a number of different tech-related areas, including the maker and DIY 

communities, and also has started a number of successful event series, such as the Ignite 

speaking series, Strata, a “big data” conference, and the global Maker Faire gatherings that 

have also spread to Taipei. 

Make Magazine, in one sense, has revived a tradition of tech-oriented hobbyist 

publications like Popular Mechanics, which evolved into a compilation of hobby projects 

suitable for a father and son to do in their leisure time (Hertz, 2011). Make Magazine goes 

further in depth and scope than that description suggests, however, with numerous projects 

that are often both very creative and complex. In addition to hosting a website with an 

impressive archive of projects, Make Magzine organizes the aforementioned “Maker Faires” 

around the world, two day events that bring hackers, makers, and DIY hobbyists together to 
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share their projects, participate in classes or demonstrations, and build connections with other 

attendees. 

A popular website that hosts an amazing array of crowdsourced DIY craft and 

electronics projects is Instructables.com, started 2005 by a MIT Media Lab graduate, Eric 

Wilhelm. Instructables.com is an example of commons-based knowledge production that 

serves an educational function as well as a symbolic one; by sharing their projects, individual 

“makers” project a representation of themselves. Another company catering to the 

hacker/maker DIY community is Adafruit Industries, which sells parts and equipment for 

electronics projects. The company website, Adafruit.com, also contains many free “how-to” 

lessons and tutorials on technical subjects. Adafruit’s founder, Limor Fried, is an engineer 

from MIT and something of a star in the hacker/maker community: she was featured on the 

cover of an issue of Wired magazine [April 2011] about the “DIY Revolution”, in an image 

designed to evoke “Rosie the Riveter”. 

Apart from the instrumental role that online tutorials, project guides and equipment 

retailers play, such media also can represent certain values and belief systems. The rapid 

growth of online maker communities and companies that share information while also selling 

electronic parts and kits has lowered the barrier to participation and broadened the reach of 

the “maker movement”. On the other hand, Hertz (2011) has claimed that the maker 

movement has been “co-opted” by “consumer hobby culture,” although he is not altogether 

cynical about these developments: 

this is not necessarily detrimental because it provides an important outlet for personal 

exploration, increases an understanding of how electronic media actually works and 

assists individuals to be actors in a culture that is increasingly complex, technological 

and digitized. (p. 44) 
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In this way, Hertz emphasized the “empowering” aspect of hacker/maker culture, which 

enables individuals to be “actors” instead of passive consumers of technology and digital 

media. 

The hackerspace family tree: history & diverse influences. Certain activities and 

technologies are common to both hackerspaces and other DIY and “fabbing” communities 

and organizations. In addition to sharing common activities and technologies, it has been 

suggested that these types of groups exhibit “a unique set of values, emphasizing open 

sharing, learning, and creativity over profit and social capital.” (Kuznetsov & Paulos, 2010, 

p. 1) In addition, it has been suggested that the value systems of different DIY communities 

will affect the type of work they do, and may even serve as enablers of certain types of 

innovation (Maxigas, 2012; Söderberg, 2011). In order to better understand the dynamics and 

potentialities of hackerspaces and other DIY and fabbing communities, it is important to 

consider what values inform their practices, and where these values may have originated. The 

varied origins and development circumstances of some of the main DIY and fabbing 

communities suggest that, although there may be some broad resemblances, these 

communities and organizations necessarily operate under different norms and value systems. 

Fab Labs, as mentioned previously, have a specific provenance within an established 

educational institution (M.I.T.), as well certain equipment requirements that must be met in 

order to be accepted and acknowledged as Fab Labs ("Fab Lab FAQ," 2013). The term 

“Makerspace”, which has been widely used for DIY, fabbing communities in physical 

locations, is closely affiliated with O’Reilly Media’s Make Magazine, while TechShop is a 

for-profit company (Cavalcanti, 2013). Comparatively, hackerspaces emerged in a 

community-generated, “organic” fashion. Hackerspaces can be linked to multiple 

communities and movements, including but not limited to computer hackers (see Figure 2). 
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Figure 2. A diverse set of values and influences. 

Hackerspace historical development. One way to approach the history of the 

hackerspace movement as such is by thinking in waves of development. A member of the 

hackerspace community, Nick Farr, in a 2009 post on hackerspaces.org, identified three 

distinct waves. U.S.-based spaces L0pht, New Hack City, the Walnut Factory, and the Hasty 

Pastry are identified as First Wave hackerspaces that appeared in the early 1990s (Farr, 

2009). The Second Wave, including Germany’s c-base, occurred primarily in Europe and had 

a more public profile, while the Third Wave includes NYCResistor, Noisebridge and the 

scores of other hackerspaces around the globe that have sprung up since 2000 or so (Farr, 

2009). There is some difference of opinion about whether Farr’s “First Wave” hackerspaces 

qualify as such, with many maintaining that the first hackerspaces were in Europe. 

Others have considered what Farr called the “Second Wave” to be the actual birth of 

hackerspaces. Williams et al. (2012) wrote, “The idea of hackerspaces stemmed originally 

from Germany’s Chaos Computer Club, which in 1995 arguably created the first 

hackerspace, c-base in Berlin” (p. 18). The Cologne branch of the Chaos Computer Club 
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founded a hackerspace in 1999, and two of its members wrote a guide to launching a 

hackerspace (Ohlig & Weiler, 2007).   

This guide, originally part of a presentation during 2007’s 24th Chaos Communication 

Congress in Berlin, has had a life far beyond that single event and is now a standard reference 

that is shared (and updated) on Hackerspaces.org ("Design Patterns," n.d.). Titled “Building a 

Hacker Space”, the primary content of the presentation and document are what the Chaos 

Computer Club hackers Jens Ohlig and Lars Weiler called “The Hacker Space Design 

Patterns Catalogue” (Ohlig & Weiler, 2007). 

The presentation by Ohlig and Weiler was partially in response to a request received 

from Bre Pettis (later a co-founder of New York City’s first hackerspace, NYCResistor) and 

other U.S. hackers who flew to the 2007 Chaos Communication Camp outside Berlin 

immediately after attending the Def Con hacker conference in Las Vegas (Pettis, 2007). This 

“Hackers on a Plane” tour, through meeting European hackers and learning more about 

hackerspaces, inspired Pettis and George Shammas to found one of the emblematic U.S. 

hackerspaces, NYC Resistor, upon their return to the U.S. ("Hackerspaces: the beginning," 

2011, p. 52). Mitch Altman also credited meeting encouraging compatriots and viewing 

Ohlig & Weiler’s “Hacker Space Design Patterns” presentation at the 2007 Chaos 

Communication Camp with solidifying his and security researcher/hacker Jacob 

Appelbaum’s resolve to found San Francisco’s Noisebridge hackerspace; additionally, he 

described this experience as similarly leading Nick Farr to co-found Washington, D.C.’s 

HacDC hackerspace (Altman, 2011). For these leading U.S. hackerspaces, it was the 

founders’ first-hand experience at the Chaos Communication Camp combined with the social 

context of encouraging fellow hackers that led them to take action and launch hackerspaces 

upon returning to their respective home cities. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  22 

Hacker culture and “The Hacker Ethic”. The first hackerspaces, such as c-base in 

Germany and U.S.-based spaces L0pht, New Hack City, the Walnut Factory, and the Hasty 

Pastry, emerged directly from hacker collectives in the 1990s (Farr, 2009; Williams et al., 

2012). Though not the only group to have influenced the birth and development of 

hackerspaces, hackers are the one with the most direct lineage. The origins of hackers and 

hacker culture precede the emergence of the first hackerspaces by several decades.  Steven 

Levy, in the afterword to the 25th anniversary edition of his 1984 classic, Hackers: Heroes of 

the Computer Revolution, describes MIT as “the Mesopotamia of hacker culture” (Levy, 

2010, p. 471). Beginning in the late 1950s, students at MIT began experimenting with and 

“hacking” the cutting edge computer equipment the university had received. The hacking 

culture at MIT became more vibrant over the 1960s and ‘70s, which also saw the growth of 

the hacking scene in Northern California, including the Homebrew Computer Club, where 

the Apple Computer and a number of other early personal computer companies were born 

(Levy, 2010).  

Another early hotbed of hacker activity was the “phreaker” scene, which involved 

reverse-engineering telephone systems in order to make free calls or otherwise hack and play 

with the networks and the computers behind them (Maxigas, 2012). The early “phreakers” 

reportedly were active at about the same time as the early MIT hackers; in the late 1950s, a 

boy named Joe Engressia, who happened to both be blind and have perfect pitch, first 

discovered he could manipulate phone network switching by whistling a 2600Hz tone into 

the receiver (Robson, 2004). This activity was technically illegal, and Engressia had a run in 

with law enforcement as a result of some of his “phreaking” activities, again demonstrating 

how the exploration and experimentation characterizing hacking activities may disregard 

legal limitations. Engressia went on to be an iconic figure in the phreaker scene, and his 
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discoveries were the basis for the first project that Steve Jobs and Steve Wozniak (who went 

on to found Apple Computer) built together (Robson, 2004).  

Hacker culture in Europe can largely be traced to the early 1980s and the birth of the 

Chaos Computer Club, an important hacker collective that gained notoriety in 1984 when it 

hacked into a national network and transferred 134,000 Deutsche Marks to itself (the hack 

was a demonstration of a security loophole; the money was returned) (Maxigas, 2012). 

Based on his research into these early hackers at MIT and his understanding of their 

collective values, Levy (2010) put forth the tenets of “The Hacker Ethic”: 

• Access to computers should be unlimited and total. 

• Always yield to the Hands-On Imperative 

• All information should be free. 

• Mistrust authority–promote decentralization. 

• Hackers should be judged by their hacking. 

• You can create art and beauty on a computer. 

• Computers can change your life for the better. (pp. 23-30) 

The hacker ethic invokes an alternative right and wrong value system. One interesting 

example is that of the MIT “dome hacks” ("Hacks on the Great Dome (Bldg. 10).", n.d.). 

This case provides an example of a hacker morality that may not always correspond to the 

law:  

Going on the great dome is ‘forbidden’, so in a sense it constitutes ‘breaking 

security’…Whether security breaking is wrong depends on what the security breaker 

proceeds to do with the ‘forbidden’ access thus obtained. Hurting people is bad, 

amusing the community is good. (Stallman, 2002b) 

In fact, MIT implicitly condones certain “hacks” by celebrating them in an online gallery and 

archive hosted at the mit.edu domain (http://hacks.mit.edu/). The same site has a page titled, 
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“The ‘Hacker Ethic’”, where it is written, “Over many years at MIT, a ‘code of ethics’ has 

evolved. This informal code is a self-enforced attitude that ensures that hacks will continue to 

be amusing and well-received both within and without MIT” ("The "hacker ethic"," 2007). 

The page continues, stating that to be in accordance with the “hacker ethic” a hack must: “be 

safe, not damage anything, not damage anyone, either physically, mentally or emotionally”, 

and “be funny, at least to most of the people who experience it” ("The "hacker ethic"," 2007).  

Free as in “freedom”: free (libre) and open source software principles and practice. 

The culture of sharing software code was initially inextricably entwined with a political 

project. Richard M. Stallman, described in Levy’s (2010) book as “the last of the true 

hackers” from MIT and an outspoken advocate for free and open software, embodies this link 

between free software and a “radical” agenda. He is the founder and president of the Free 

Software Foundation and the primary author of the GNU General Public License, which is 

the most widely used free software license ("Open Source License Data," 2013). GNU (the 

name is a recursive acronym for “GNU’s Not Unix”, chosen in keeping with a hacker 

tradition) is the free computer operating system that Stallman created in response to his 

encounters with closed source systems at the MIT AI Lab (Stallman, 2002a). 

For Stallman, the “free” in “free software” was not related to price, it referred to the 

freedom to use, modify, and redistribute a computer program: “you should think of ‘free’ as 

in ‘free speech’, not as in ‘free beer’” (Stallman, 2002a, p. 41). As noted, these freedoms are 

not theoretical, they are embodied in the GNU General Public License. The method used to 

prevent people from making proprietary versions of GNU was termed “copyleft” and entails 

using distribution terms that grant all the freedoms (to run, copy, modify, and distribute) of 

free software while prohibiting users to add restrictions of their own, thereby ensuring that 

the source code remains free to all (Stallman, 2002a, p. 20).  

Stallman (2002a) has proposed four kinds of freedom for free software users: 
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Freedom 0: The freedom to run the program, for any purpose. 

Freedom 1: The freedom to study how the program works, and adapt it to your needs. 

(Access to the source code is a precondition for this.) 

Freedom 2: The freedom to redistribute copies so you can help your neighbor. 

Freedom 3: The freedom to improve the program, and release your improvements to 

the public, so that the whole community benefits. (Access to the source code is a 

precondition for this.) (p. 41) 

In the introduction to Free Software, Free Society: Selected Essays of Richard M. 

Stallman (2002), law professor and activist Lawrence Lessig described Stallman’s usage of 

“free” by noting that it is akin to the sense in which all the laws, briefs, and opinions that 

comprise the U.S. legal code and process are free. Lawyers’ legal briefs and their 

corresponding arguments, along with the opinions of judges, are publicly available and free 

to be copied and incorporated in later work at no cost. As Lessig noted, and anyone who has 

ever required a lawyer’s services knows, the “free” nature of this legal “source code” in U.S. 

law certainly does not preclude those involved in the process from earning money (Lessig, 

2002). Lessig, incidentally, is a founder of the Creative Commons project, which deploys 

copyright in a way similar to Stallman’s GNU General Public License: in order to explicitly 

allow certain kinds of copying and alteration. 

Though they are often confused, it is important to note that the Open Source 

movement is not synonymous with the Free Software movement. Stallman (2002a) has 

written that in 1998, people in the Free Software community began using the term “open 

source software”, and subsequently “The term ‘open source’ quickly became associated with 

a different approach, a different philosophy, different values, and even a different criterion 

for which licenses are acceptable.”  (p. 55) Stallman went on to state that the difference 

between the two movements is fundamentally one of values, and that for the Open Source 
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movement, “the issue of whether software should be open source is a practical question, not 

an ethical one.” (Stallman, 2002a, p. 55) The Free Software movement, on the other hand, is 

deeply concerned with the ethical dimension and sees non-free software as a social problem 

(Stallman, 2002a). 

As Powell (2012) has noted, the two camps are often grouped together in what has 

become known as FLOSS (Free, Libre and Open-Source Software), which embodies not only 

the more politically oriented community, but also those practitioners who are not opposed to 

interfacing more directly with traditional market mechanisms and profiting from innovation 

that arises from open source projects. Speaking of Open Source as distinguished from Free 

Software, Powell (2012) supported Stallman’s characterization, writing that although Open 

Source grew out of a culture with a political dimension concerned with sharing and a 

“knowledge commons”, it later focused primarily on the efficiency of its model for software 

production.  

According to Stallman (2002a, p. 30), a part of the free software community began 

using the term “open source” in 1998 and, although some simply intended to avoid the 

confusion of “free” with “gratis” or “giveaway”, a portion of this group aimed to appeal more 

directly to businesses prioritizing profit over freedom, community, and principle. Therefore, 

in many circles, the rhetoric surrounding “open source” focuses on its robustness and 

efficiency while neglecting the principles of the free software movement: “As one person put 

it, ‘Open source is a development methodology; free software is a social movement” 

(Stallman, 2002a, p. 55). With the introduction and use of the term “open source”, the value 

and utility of community-developed software became more easily separated from the activist 

ideology and principles of the movement that spawned it.  

Autonomist/anarchist squats & hacklabs in Europe. The birth of European 

hackerspaces is also closely related to contemporaneous anti-capitalist social movements in 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  27 

Europe. In his article, “Hacklabs and Hackerspaces: Tracing Two Genealogies”, Maxigas 

(2012) wrote, “Ideologically speaking, most hacklabs have been explicitly politicised as part 

of the broader anarchist/autonomist scene” and noted that many of Europe’s “hacklabs” are 

located in squatted buildings (p. 1). The development of these hacklabs in Europe is closely 

associated with the autonomist movement that grew out of earlier anarcho-syndicalist 

workers movements as well as the “cultural shock” and “crisis of legitimacy of capitalism” 

that accompanied the student protests of 1968 and its resulting anti-capitalist programs as 

described by Immanuel Wallerstein (2004). The autonomist-related social phenomena of 

squatted community centers, community media labs, pirate radio and media activism were 

the social web from which European hacklabs emerged (Maxigas, 2012). 

In the same vein, Grenzfurthner & Schneider (2009) have described how “the first 

hackerspaces fit best into a countercultural topography consisting of squat houses, alternative 

cafes, farming cooperatives, collectively run businesses, communes, non-authoritarian 

childcare centres, and so on”, underlining these early hackerspaces’ political stance of 

resistance to state and market power. They continued by claiming that with a lack of clearly 

defined macro-level political demarcations, there has been a subsequent and corresponding 

depoliticization of hackerspaces, writing that “the political approach faded away on en route 

into tiny geeky workshop paradises” (Grenzfurthner & Schneider, 2009). 

Maxigas (2012) told a similar story, however it seems that what Grenzfurthner & 

Schneider (2009) call the “earliest hackerspaces”, he called “hacklabs”, and frames the 

interplay between politicized and less politicized entities as a parallel development rather 

than an evolutionary one. For Maxigas (2012), hackerspaces emerged within a libertarian 

sphere of influence around Germany’s Chaos Computer Club—and later the U.S. “Second 

Wave” spaces—that is not overtly political (Maxigas, 2012). However, despite the claim that 

hackerspaces have not been overtly political, it is worth noting that Maxigas (2012) himself 
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noted that the Chaos Computer Club was founded in 1981 by a group meeting in a well-

known, politicized, autonomous squat in Berlin, Kommune 1 (p. 6). 

As part of Grenzfurthner & Schneider’s (2009) call to reinject hackerspaces with the 

political agenda that shaped their origins, they claimed there is a need for “a more explicit 

sense and understanding of the history of what we are doing, of the political approaches and 

demands that went into it long ago and that still are there, hidden in what we do right now.” It 

is interesting to note that by using such language they have claimed that a latent political 

agenda exists in the current hackerspace community, an agenda that is rooted in the very 

origins of hackerspaces. 

The Whole Earth Catalog and California techno-utopianism. Stewart Brand, who 

founded The Whole Earth Catalog (subtitled, “Access to Tools”) in 1968, was a key figure in 

this “everyday-life DIY” movement (Gauntlett, 2011, p. 51). Brand was associated with 

various counterculture movements and is, to this day, a kind of visionary. He also is a link 

between ‘60s counterculture and the development of home computing and the Internet, co-

founding WELL (The Whole Earth ‘Lectronic Link), an early online community (Gauntlett, 

2011). Brand is also credited with first uttering the phrase, “Information wants to be free”, 

which became a kind of rallying cry for later activists. 

The Whole Earth Catalog statement of purpose (as quoted in (Gauntlett, 2011, p. 52)) 

writes of “the developing power of the individual to conduct his own education, find his own 

inspiration, shape his own environment, and share his adventure with whoever is interested”. 

This is in response to the “remotely done power and glory—as via government, big business, 

formal education, church”. It would not be surprising if author and social critic Ivan Illich 

had authored this statement of purpose, it is so well-aligned with the language and ideas in 

his contemporaneous writing. The importance of self-reliance, DIY skills, and community are 

apparent in all of Brand’s numerous projects (Gauntlett, 2011). 
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A direct lineage from the Whole Earth Catalog to O’Reilly Media’s publications, 

including Make Magazine. O’Reilly Media founder and CEO, Tim O’Reilly, noted that the 

title of their “groundbreaking” volume, The Whole Internet User’s Guide and Catalog, was 

taken directly from Brand’s earlier project (O'Reilly, 2006). O’Reilly (2006) further outlined 

his debt to Brand and The Whole Earth Catalog: 

A huge amount of the O’Reilly sensibility, a mix of practicality and idealism, was 

learned from the Whole Earth Catalog. And of course, the Whole Earth Catalog is one 

of the wellsprings of the modern DIY movement, for which Make: magazine is now 

carrying the torch. (O'Reilly, 2006) 

DIY: From Stickley to “craftivists”. A straightforward, though broad, definition of 

DIY (“do-it-yourself”) is “any creation, modification or repair of objects without the aid of 

paid professionals.” (Kuznetsov & Paulos, 2010, p. 1) Of course, practices that could be 

described as “DIY” are certainly not only a product of ‘60s idealism. The Arts & Craft 

movement in Britain, and the later U.S. variant, can be seen as a predecessor to modern DIY 

movements. Both the British Arts & Crafts movement and its American incarnation 

embodied an ethical dimension in theory and practice that was concerned with developing a 

vernacular model with a stated goal of “liberation” through communal creativity (Gauntlett, 

2011). Gustav Stickley and the American inheritors of the British Arts & Crafts tradition 

“added the democratic element which today we would call ‘DIY culture’” (Gauntlett, 2011, 

p. 48). Interestingly, Gauntlett (2011) wrote that at the beginning of the 20th century, Gustav 

Stickley, through his magazine The Craftsman, “invented, or rather revived, the concept of 

‘open source’—the system by which software developers today share unprotected code in the 

belief that others should be freely able to use and improve it” (p. 49). Stickley was the 

pioneer of the American Craftsman style, and following his belief in “a simple, democratic 

art” he published his designs and working plans in The Craftsman, though this had the 
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potential to undermine his own business (Gauntlett, 2011). Modern DIY practices are also 

preceded by the DIY and crafting groups of the mid-century U.S. that created leisure 

activities from formerly utilitarian ones, as well as the early radio hobbyist “techno-cultures” 

(Powell, 2012). 

The technology historian Rachel Maines, in her book, Hedonizing technologies: 

pathways to pleasure in hobbies and leisure, distinguishes between utilitarian and 

“hedonized” DIY production (as cited in Hertz, 2011). These two different types of DIY 

production have different motivations behind them; utilitarian DIY is performed out of 

necessity and often with the constraint of limited resources, like fixing a car’s broken 

rearview mirror with duct tape, whereas hedonized DIY projects are undertaken more for the 

pleasures inherent in the process than for the utility of the product (Hertz, 2011). 

The distinction between utilitarian and hedonized DIY is useful for the purposes of 

categorization, however, labeling DIY activity that is not strictly performed out of necessity 

as “hedonized” runs the risk of discounting its value. Engaging in DIY practices, especially 

with others, has the potential to increase feelings of empowerment and efficacy in 

individuals, as well as strengthen community resilience and social capital. Political 

engagement is an important component of these processes. Political concerns are often 

explicitly voiced by contemporary DIY crafting communities, as will be seen. 

One present mainstream understanding of “DIY” concerns everyday home 

improvement projects, and is not necessarily thought of as having a political dimension 

(Gauntlett, 2011). However, as Gauntlett (2011) noted, when it emerged in the 1960s U.S. 

this very type of DIY was associated with the counterculture movement. Gauntlett quoted the 

philosopher Alan Watts, speaking at a gathering on his Sausalito, CA houseboat in 1967: 

“Our educational system, in its entirety, does nothing to give us any kind of material 

competence. In other words, we don’t learn how to cook, how to make clothes, how to build 
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houses, how to make love, or to do any of the absolutely fundamental things of life” (2011, p. 

50). 

Another more recent thread to the development of DIY ethos and culture can be found 

in punk and ‘zine cultures. Punk music and culture, along with the culture surrounding low 

budget, self-copied ‘zines, rejects glossy, commercial products in favor of intentionally “lo-

fi”, non-glossy music and artifacts (Gauntlett, 2011). 

The political dimension of modern punk, DIY, and crafting subcultures is sometimes 

made explicit by participants. In 2003, the annual “DIY Trunk Show”, featuring work by 

local, independent crafters, was launched in Chicago. The co-founders, Amy Carlton and 

Cinnamon Cooper, penned a “Craftifesto” that declared the beliefs behind the event, 

including a grassroots, anti-corporate political stance that emphasizes fostering local 

connections between people (Carlton & Cooper, 2011).  

Betsy Greer, crafter, activist and author of Knitting for Good!: A Guide to Creating 

Personal, Social, and Political Change Stitch by Stitch (2008), has coined the term 

“craftivism” to express the mixture of crafting and activism (Greer, 2011). The term 

“craftivism” embodies the idea “That each time you participate in crafting you are making a 

difference, whether it's fighting against useless materialism or making items for charity or 

something betwixt and between” (Greer, 2011). In answer to the question, “Why combine 

craft and activism?”, she responded by writing both “because we create to connect beyond 

ourselves” and because “when used as a join force, they can quite possible begin to slowly 

challenge and change things.”  

It is apparent that there are a rich variety and history of DIY practices, communities, 

and subcultures. The specific practices found in a hackerspace depend on the individual 

participants’ interests, however previous work has situated hardware hacking within “a broad 
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range of cultural practices that also include crafting, tinkering, and other do-it-yourself (DIY) 

activities” (Powell, 2012, p. 697). 

Startup and entrepreneurial communities. There has been rapid growth in startup 

activity and entrepreneurial groups since the Internet boom of the 1990s. Though it is 

certainly not possible to capture all of the different motivations and beliefs of the participants 

in startup and entrepreneurial groups and endeavors, it can be stated fairly safely that they all, 

including so-called “social enterprises”, seek to engage and thrive within market capitalism 

in some capacity. There is significant overlap between startup and entrepreneurial 

communities and hackerspaces. As mentioned at the outset, a number of recent startups have 

emerged from hackerspaces, including 3D printer company MakerBot from NYCResistor 

and Pinterest from Hacker Dojo ("Dojo Startups.," n.d.; Hoeken, 2009). Additionally, those 

involved in startup and entrepreneurial activities may also be involved in hackerspaces 

because the skill sets required to develop new products are often found there and because 

hackerspaces are regarded as sites of innovation. Co-working spaces, where individuals or 

groups pay for short term use of office amenities, are increasingly common and share some 

surface similarities with hackerspaces. 

In China, “HAXLR8R” is a hardware startup “incubator” that connects entrepreneurs 

with local hacker/maker communities and companies like “Seeed Studios” with the aim of 

accelerating their development process (Lindtner & Li, 2012). Particularly in China, an 

ecosystem has developed that connects entrepreneurs, investors, hackers, and equipment 

manufacturers, resulting in successful products as well as economic relations that engage 

with capital as well as open source and commons-based production. 

Whether hackerspaces should be in the business of business, so to speak, is an 

unresolved debate. As Moilanen (2012) noted, “Some hackerspaces are more oriented toward 

business than others. It has been debated whether so called commercial hackerspaces should 
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be seen as hackerspaces or not” (p. 96). Certain hackerspace practitioners explicitly challenge 

members of the community to define an ideological position and strategy regarding relations 

with capitalist modes of production (Grenzfurthner & Schneider, 2009; Maxigas, 2012). 

Grenzfurthner & Schneider (2009) stated that “what is lacking amongst all the practising 

going on in hackerspaces is a concise theory of what bourgeois society is like and what 

should be attacked by us building and running open spaces within that society” (p. 

4). Maxigas (2012), in a paper tracing the development of hacklabs and hackerspaces, added, 

“I am mostly interested in how these intertwined networks of institutions and communities 

can escape the capitalist apparatus of capture, and how these potentialities are conditioned by 

a historical embeddedness in various scenes and histories” (p. 1). 

Hackerspace Interactions & Processes 

Previous work concerning hackerspaces has been primarily descriptive and either 

survey-based or ethnographic. There have not been studies focusing specifically on social 

processes within hackerspace community networks. Nonetheless, previous work has touched 

upon many aspects of interaction and process within hackerspaces and similar DIY 

communities in their descriptive projects. Social processes exist across difference scales 

simultaneously. For example, my decision to share an item with you may also relate to my 

broader cultural and education background. Allowing that it is a somewhat artificial 

distinction, hackerspace interactions and social processes can be roughly grouped into those 

primarily located within a particular hackerspace and those that are primarily constituted by 

relations with external actors. 

Hackerspace society. Previous studies of hackerspaces and related groups have 

looked at participant interactions within the shared space from a variety of perspectives.  

A community network, a networked community. In previous work, hackerspaces 

have been described as communities (Kera, 2012; Kostakis, Niaros, & Giotitsas, 2014; 
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Lindtner, 2013; Lindtner & Li, 2012; Maxigas, 2012; Moilanen, 2012). Hackerspace 

participants also have used the term in reference to their organizations (Ohlig & Weiler, 

2007; Tweney, 2009). The term “community” is used broadly by both laypeople and 

academics, however even within the academic community the term has a range of diverging 

definitions (Goe & Noonan, 2007). It is therefore useful to examine its meaning in the 

hackerspace context. A review of the usage in the works and cases cited above shows that the 

term “community” has been used both to indicate a group of interrelated individuals who 

develop norms and ties around common objectives and shared physical space, as well as to 

refer to the broader hackerspace network whose loose connections are not bound by 

geography and may be primarily online and “virtual”. To a degree, this is the distinction 

between more traditional definitions of community based on geographical location and 

strong, personal ties, and the metaphysical turn describing the networked—and possibly 

online-only—communities of modernity and post-modernity (Blackshaw, 2009). 

Hackerspaces exist at neither extreme. The dual meanings of “community” used in previous 

studies highlight that hackerspaces are a kind of hybrid community based around a local, 

shared physical space and its associated in-person (and online) interactions, while also 

connected to a loose global network of other hackers and makers via online platforms and 

networks. To address this hybrid nature of hackerspace communities, Moilanen (2012) has 

described them as being composed of both “virtual” and “real” bodies (p. 94). Both Moilanen 

(2012) and Kostakis, et al. (2014), however, emphasized the in-person interactions and 

shared physical space of hackerspaces, proposing that these grassroots networks represent a 

movement away from online-only networks and toward physical communities and practices. 

Moilanen (2012) emphasized the physical, in-person and social aspect of hackerspace 

community by drawing a connection with Oldenburg’s (1998) concept of the “third place,” 
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an open and inclusive space for socializing outside of work and home that is vital for the 

geographical community. 

It is also worth noting that the majority of respondents to Moilanen’s (2012) survey 

reported their hackerspaces to be composed of fewer than 50 members, with over 80% 

reporting fewer than 100 members (p.105). The importance of the size of the community is 

that it presumably allows for greater familiarity between participants. 

Although geographical area and shared space are clearly crucial elements, 

hackerspace communities are perhaps better considered as organizing around shared interests 

and practices. Such “communities of interest” (Florida, 2003) or “communities of practice” 

(Wenger, 1998, 2000, 2010) differ from more classical conceptions of community in that 

they develop at least as much from shared affinities and competencies as from neighborhood 

or stronger personal ties. 

The interactions and activities of hackerspace communities in a shared physical space 

spill over into online communications, and the previous hackerspace studies mentioned 

likewise uphold the basic premise that online activities do not substitute for but rather co-

exist with and augment face-to-face interactions (Wellman, Boase, & Chen, 2002).  

Hackerspaces therefore seem to embody community in two distinct senses: 1) a 

relatively small, local group of participants with personal ties based around common 

interests, practices, and a shared space, as well as 2) a loose online network of hackerspaces 

and hackers and the related consciousness of these global connections. These distinct 

conceptions of community exist in interrelated fashion in hackerspaces, though this study 

engages most directly with community in the former sense. 

Consensus, “do-ocracy,” and sharing behaviors. Hackerspaces may follow 

alternative decision-making and organizational patterns. San Francisco’s Noisebridge 
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hackerspace is an example of a community that operates closer to the anarchist end of the 

spectrum: 

The founding members were adamant that Noisebridge would be governed by 

consensus, and without any rules. The only guideline that everyone agreed to was ‘Be 

excellent to each other’, a line from the 1989 movie Bill & Ted’s Excellent Adventure. 

New members are introduced to this idea and are asked to follow the tenet based on 

their own interpretation and observed practices at Noisebridge. (Wang & Kaye, 2011, 

p. 7)  

The Noisebridge wiki lists the “tripartite pillars” of “excellence,” “consensus,” and 

“do-ocracy” under their vision statement, where “do-ocracy” is explained as doing “excellent 

stuff” without the requirement of prior permission or official consensus ("Noisebridge 

vision.," 2014). Do-ocracy, as a kind of decision-making and organizational logic, has been 

explicitly cited as a methodology by a diverse range of groups including the open source 

Apache Software Foundation, Burning Man participants, and even the Dutch government 

(Chen, 2009; Foundation, 2012; Verhoeven, Metze, & van de Wijdeven, 2014). In addition to 

the Noisebridge hackerspace, Chicago’s Pumping Station: One has also endorsed do-ocracy 

on their community website ("Do-ocracy.," 2013; "PS: One is now a do-ocracy.," 2009). 

Some of the reasons cited by these groups for their use of a do-ocracy approach include: to be 

expeditious and avoid the delays and complications of group debate, to address needs based 

on specific local knowledge, and to function as a means of assigning responsibility or 

“ownership” of a project. 

Consensus-based decision making, disdain for rules and endorsement of do-ocracy, as 

well as the fundamental principle of being “excellent to each other”, are all part of the value 

system that characterizes Noisebridge. Sharing—not only material goods but also 

information—is a part of being “excellent” and a value that is upheld perhaps at least in some 
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part through reputation management by individuals. As a member of the Noisebridge 

community interviewed in Wang & Kaye’s (2011) study explained: “information hoarding 

does not happen often at Noisebridge because the person’s reputation suffers as a result and 

so does their relationship with the community.” (p. 7) 

Participation, skill and reputation management. As sites of technologically oriented 

practice, it should be expected that hackerspaces and other maker communities should regard 

technical skills as important. Wang & Kaye (2011) wrote that while skill level is tied to 

reputation in “hacking communities,” the relationship is complex and related to maintaining 

community participation (p. 5). Wang & Kaye (2011) also found that participation in and 

contributions to the community vary widely between members. One interviewee, a founding 

member of Noisebridge, the well-established hackerspace in San Francisco, estimated that at 

any given time only about 5% of members are working on a specific project, while the other 

95% are lending a hand or hanging out. People who want to be a part of the community, but 

aren’t actively participating are explicitly welcomed: “The representatives of both 

Noisebridge and Instructables said that it was important that this was a space where people 

did not feel pressure to ‘make’ or ‘submit’ something.” The opinions and advice of members 

who are not actively working on their own project are valued (Wang & Kaye, 2011, p. 7). 

What motivates hackerspace participants to share and contribute their knowledge (and 

other goods)? In the absence of other concrete benefits, reputation may serve as an incentive 

to seemingly altruistic behavior. Perhaps a parallel may be drawn with the open source 

software development model, which DeLanda has described as embodying an “economy of 

reputation” (DeLanda, 2001). 

Technical practice & identity work. Observed from the organizational or community 

level, it can be seen that “These (hacker/maker/DIY) organizations not only generate 

knowledge, but they also generate identities that bind members to these communities” (Wang 
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& Kaye, 2011, p. 8). The relationship between a “hacker” identity and a dedication to 

technical practice is closely intertwined: “In our interviews with self-identified hackers, they 

often spoke about how once they began their specific practice, they never stopped and that 

this is what they believed to set themselves apart from others who were ‘not hackers’.” 

(Wang & Kaye, 2011, p. 5) Especially in light of the ongoing nature of these hackers’ 

practice, this is is similar to what has been described as “iterative identity performance” 

(Dunbar-Hester, 2012, p. 154). Technical practice is therefore not solely a matter of gaining 

skills and knowledge, it can also serve a symbolic purpose for individual identity work as 

well as for negotiating community boundaries. In an ethnographic study of a prominent radio 

activist group, Dunbar-Hester (2012) described how members invoke technical practice for 

its symbolic value in identifying them as members of the group, with its origins in pirate 

radio and radical activism, while also using it to draw boundaries with other advocacy 

groups. She made the point that technical identity is not equivalent to technical skill and, 

despite varying degrees of skill, group members displayed or performed a “technical 

identity” because of a need to define themselves as members and distinguish themselves from 

outsiders (Dunbar-Hester, 2012, p. 155).  

The physical objects and artifacts that hackers, makers and other DIY practitioners 

create can also be seen in a symbolic sense, as an extension of identity performance. For 

hacking and DIY participants, their creations may be considered “extensions of self”—

related to identity, goals, and desires—that can represent them externally when they 

“symbolically project personal goals, values and practices into the digital domain” by posting 

about them online  (Kuznetsov & Paulos, 2010, p. 8). This is particularly applicable to the 

ideal with hacker and maker communities of producing and sharing project documentation 

online. 
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The connection between an individual and an object that one creates therefore is 

personal and familiar. For example, Ratto (2011) noted how novices in a hacker/maker 

workshop he led quickly anthropomorphized the small robots they created when discussing 

them. Ratto (2011) also proposed that critical thinking and goal-oriented work with physical 

materials can be intertwined in a manner that productively explores conceptual issues in a 

novel, hands-on way that he terms “critical making”. Hacking and making can be a form of 

discourse. 

Social learning: sharing and collaborating. A hackerspace brings people of many 

different backgrounds together. These people have different skill sets and varying degrees of 

expertise. There are some commonalities between hackerspaces, including an engagement 

with open source practices, minimally hierarchical organizational structure, and placing value 

on sharing knowledge. These conditions would seem to provide an excellent environment for 

knowledge transfer between members. 

What are the mechanisms through which learning happens in hackerspaces and DIY 

communities? Wang & Kaye (2011) noted, “our evidence suggests these communities 

emerge to support non-traditional forms of learning framed as sharing.” (p. 8) A back and 

forth dialogue between makers of different backgrounds and skill levels appears to be a 

crucial method of interaction and learning. Kuznetsov and Paulos’ (2010) stated, “Our data 

reveals question asking and answering as the core process behind the propagation of methods 

and ideas.” (p. 7) Hackerspaces as sites for learning are inherently social because they are 

centered in a shared, physical location. The descriptions of learning in hackerspaces that 

depict interaction between diverse actors, back and forth dialogue, sharing, and identity 

formation are compatible with the idea that learning is primarily situated in social processes. 

Lave & Wenger (1991), in their book, Situated Learning: Legitimate Peripheral 

Participation, endeavored to take the study of learning out of mind of the individual and 
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instead locate it in the social process of a situated activity. The social learning model that 

they develop in the book draws on activity theory, critical psychology and workplace 

learning studies (Lave & Wenger, 1991). It was also influenced by Giddens’ (1979) 

structuration theory and the integration of agent, world, and activity in practice seen in the 

field and habitus relations of Bourdieu (1977). 

The term “community of practice” (CoP) is part of a social learning system (Lave & 

Wenger, 1991; Wenger, 2000). Broadly defined, “A CoP is a relatively loose, distributed, 

group of people connected by a shared interest in a task, problem, job or practice” (O'Hara, 

Alani, & Shadbolt, 2003, p. 114). O’Hara, Alani, & Shadbolt (2003) found CoPs to be a 

fruitful area of study from the perspective of knowledge management, where that knowledge 

is both distributed or dispersed and often implicit. A CoP is an expression of situated 

learning, where knowledge and best practices are shared informally, and where “members 

have in common a desire to develop their competence” (O'Hara et al., 2003, p. 115). The 

notion of competence is particular to the learning community in question and is of special 

importance because it is the dynamic relationship between community-defined social 

competence and the sometimes divergent personal experience of an individual that allows for 

learning to happen (Wenger, 2000). 

A hackerspace may be considered a “community of practice”. Studies of hackerspaces 

and other related DIY communities support the application of a social learning 

system/communities of practice framework to analysis of hackerspace communities. Wang & 

Kaye (2011) explicitly invoked Wenger & Lave’s work and use the term “communities of 

practice” to describe some of the hackerspaces in their study. Two practitioners from 

different hackerspaces that they spoke to (Andy from Noisebridge [San Francisco] and Jeff, a 

co-founder of Hacker Dojo [Mountain View]), both characterized their community “as a site 

of learning outside of the work place or a formal education site” (Wang & Kaye, 2011, p. 8). 
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Additionally, by describing their respective hackerspaces in this manner, the participants 

pointed to both the “third place” quality of these communities and the contextual, situated 

nature of the learning that takes place within them. Wang & Kaye (2011) “make a case that 

communities of practice have stronger social ties and require more time commitments than 

collectives of practice.” (p. 9) Hackerspaces by definition require physical presence, and are 

much more likely to generate long-term social bonds and be described as communities of 

practice. 

Motivations to participate and create. A central premise of Gauntlett’s (2011) book 

Making is Connecting: The social meaning of creativity, from DIY and knitting to YouTube 

and Web 2.0 is that many people have an inherent drive to make and create in order to both 

experience the joy of the process, as well as to connect and communicate with others. The 

term “homo faber”, defined in Merriam-Webster ("Homo faber," 2013) as “man the maker or 

creator”, was first used by French philosopher Henri Bergson at the beginning of the 20th 

century to describe humankind as users of tools, workers, and craftsmen ("Homo faber," 

2012). The point being that using tools to physically manipulate the environment and to 

create things is an essential human quality. As Dissanayake (1995) wrote, “The earliest 

humans were the earliest craftspeople: to be human was to make” (p. 41).  

Kuznetsov & Paulos’ (2010) survey found that the vast majority of DIY community 

members surveyed participated in order to “Get inspiration and new ideas for future projects” 

(81% strongly agree, 16% agree) and to “Learn new concepts” (68% strongly agree, 29% 

agree). Additionally, a vast majority of respondents (97%) agreed with the statement that 

they contributed to specific DIY projects in order to “Express themselves/be creative”. More 

than 90% of respondents who work on projects also share at least some of their projects with 

the wider community (pp. 5-6).  
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However, a kind of self-censoring can occur in DIY and maker communities. 

Respondents to Kuznetsov & Paulos’ (2010) survey listed one reason for not sharing work as 

being that they judged their work to not be creative or original enough. The researchers’ 

wrote that “this ‘creativity barrier’ stems, in part, from current DIY sharing as a practice of 

showcasing functional and completed work” while suggesting that “broader participation can 

be encouraged by reframing DIY communities as instruments of iteration, critique and 

feedback on work in progress” (Kuznetsov & Paulos, 2010, p. 9). In addition, the researchers 

proposed that DIY communities can provide a valuable mechanism for feedback and 

validation of creativity by collapsing the expert-amateur distinction: 

According to Csikszentmihalyi, creative outcomes are validated by a “field of 

experts” that “recognize and validate the innovation”. DIY communities provide this 

mechanism through open sharing and feedback. The “field of experts” in DIY 

communities consists of hobbyists and enthusiasts who critique and learn from others’ 

work, giving rise to the expert amateur. (Kuznetsov & Paulos, 2010, p. 8) 

Gauntlett (2011), described Csikszentmihalyi’s approach as a sociological one that rejects the 

classical notion of the creative “genius” and instead describes individuals who have worked 

hard to master a “symbolic domain” and have found a supportive environment in which to 

work. In Creativity: Flow and the Psychology of Discovery and Invention, Csikszentmihalyi 

(1996) wrote that “creativity results from the interaction of a system composed of three 

elements: a culture that contains symbolic rules, a person who brings novelty into the 

symbolic domain, and a field of experts who recognize and validate the innovation.” (p. 8) 

The process of creativity is thus situated socially—in the interaction between individual 

experience and a symbolic domain—in a similar manner to that outlined in the social learning 

systems of Lave & Wenger (1991) and Wenger (1998, 2000). 
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Hackerspaces & society. Exchanges and interactions also extend beyond the 

boundaries of the physical hackerspace, involving participants in connections with broader 

networks. 

Hacking citizenship. Connections that occur beyond a local hackerspace, such as 

those that extend to other groups or distant hackerspaces, have been characterized both as “an 

active expression of citizenship” and as having the potential to empower communities 

through sustainable, global exchanges (Kera, 2011b, p. 52). The response to the need for 

radiation monitoring after the Fukushima Daiichi disaster that was coordinated between 

Tokyo Hackerspace participants and volunteers from around the globe—coalescing into the 

Safecast.org project—is a relevant example of a citizen-led initiative based in the potentiality 

of the hackerspace community (Hemmi & Graham, 2013). Gauntlett (2011) has described 

how people actively choosing to make things, instead of simply consuming corporate 

products, leads to new perspective, and even a potential shift in the political realm. He cites 

the example of the “Transition” movement, a network of communities working to build 

resilience and reduce carbon emissions, as a case of everyday creative acts scaling up into a 

larger political movement (Gauntlett, 2011). Elsewhere, Gauntlett (2011) wrote, “I would say 

that the ideals associated with ‘making is connecting’—individual and collective creativity, 

self-expression, and sharing—offer a challenge to the neoliberal vision of society, 

consumerism, and education” (p. 228). 

In a similar vein, Hertz (2011) stated that a key value of contemporary electronic DIY 

culture is challenging the “black box of digital culture” and the corresponding mindset of 

most users of consumer electronics and computing gear. A “blackboxed” technology is often 

proprietary and understood only in terms of its surface function, while its components and 

inner workings are opaque to the user. Wang & Kaye (2011) in describing a wide range of 

“hacking and tinkering practices” found certain shared characteristics: “the initial use of a 
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complete commercial product, the online exchange of expertise, an emphasis on skill 

acquisition through practice, a sense of resistance derived from using the product beyond its 

original intended function, and so on.” (p. 2) They also added that, “Many of the hackers we 

talked to and studied characterized their practice as involving resistance against some 

authority. This was discussed as characteristic of the difference between ‘hacking’ and 

crafts.” (Wang & Kaye, 2011, p. 6) 

Open source and capitalism. Open source software and hardware are widely used 

among hackerspace participants and Open source products and practices present a site where 

the tensions between the resistance attitudes described above and capitalist production are 

playing out. Powell (2012) wrote explicitly of the connection between open source practices 

and democratization of production. However, as she also noted, challenges to hegemonic 

structures related to the circulation of knowledge are important, but they are unresolved 

tensions (Powell, 2012, p. 695). The ongoing tension between different communities of open 

production and the market raises the question of whether open source has challenged 

capitalist modes of production, or rather, reinvigorated them (Powell, 2012, p. 694). As 

Coleman (2012) described in the case of IBM’s embrace of GNU/Linux on their server 

products—which included a multi-million dollar advertising campaign titled “Peace, Love, 

and Linux”—even corporate giants see FLOSS as flexible and protean enough to enlist in 

their market-based strategies. 

A case that emerged from the hackerspace community where different interpretations 

of open source practices were argued openly and heatedly was that of Bre Pettis, the co-

founder of the NYCResistor hackerspace and 3D printer company Makerbot, deciding to 

change Makerbot from a 100% open source model to one where some aspects were kept 

proprietary ("The MakerBot/Thingiverse move to the Dark Side (Updated)," 2012). The 

debate appears to be a version of the divide between those who think of FLOSS as a social 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  45 

movement versus those who see it primarily in a functional sense, as Stallman (2002a) has 

written. In this case, Pettis attributed moving to a less than fully open model to the demands 

of creating a financially sustainable business (Pettis, 2012). 

A decentralized global network. The grassroots and emergent nature of hackerspaces 

around the globe has resulted in the phenomenon of a network without a central organizing 

authority. Contact and connections occur back and forth across this network, between 

different hackerspaces and individual members, but the channels of communication are not 

fixed. Such “rhizomatic” systems are:  

finite networks of automata in which communication runs from any neighbor to any 

other, the stems or channels do not preexist, and all individuals are interchangeable, 

defined only by their state at a given moment-such that the local operations are 

coordinated and the final, global result synchronized without a central agency. 

(Deleuze & Guattari, 1987, p. 17)  

In his article on hackerspaces and peer-production, Moilanen (2012) described hacker 

communities in a way that is evocative of a rhizomatic system: “Hackers form a global 

community, which consists of multiple micro-communities. The autonomous micro-

communities are constantly on the move; evolving, mixing, forking, hibernating and dying” 

(p. 94). Wenger (2000), in his communities of practice model, also provided for these smaller 

social learning units existing within larger systems that are “constellations of interrelated 

communities of practice” (p. 229). Drawing on Deleuze & Guattari (1987), DeLanda’s (2006) 

interpretation of assemblage theory proposes a social ontology whereby social entities are 

heterogeneous assemblages whose components are likewise heterogeneous and dynamics 

assemblages with varying time and spatial scales. Hackerspaces, described as having 

heterogeneous human and non-human components, following decentralized organizing 
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principles, and forming a network connecting each local instance and its global peers, appear 

to illustrate a similar organizing pattern.   

A loose, decentralized network may offer benefits in terms of responsiveness and 

potential. Hackerspaces have proven to be responsive in leveraging the resources of the wider 

network in response to local trauma, as in the case of radiation-sensing equipment and an 

online platform generated after the Fukushima Daiichi disaster (Hemmi & Graham, 2013). 

Such a decentralized network may be both more resilient and also more successful at 

propagating local hackerspaces than more centralized models. 

An imagined community? Is the decentralized global network of hackerspaces a 

community in any sense? The use of “community” by some scholars in reference to a broad 

geographically distributed hackerspace “consciousness” invites comparison to the “imagined 

communities” of Anderson (1991), the “social imaginaries” of Taylor (2004), and the 

“imagined worlds” and “-scapes” in Appadurai’s (1996) treatment of modernity and 

globalization. These scholars were concerned primarily with imagined groupings on the scale 

of nations and ethnicities; whether the dynamics they described can apply to the ideas and 

affinities of hackers and makers globally is an open question. Nonetheless, the media and 

online platforms that support hackerspaces and similar groups from Make magazine to 

Hackerspaces.org, along with the direct and informal circulation of information, 

technologies, and people, have created a consciousness of a loose, global network with 

certain broad, shared ideals.  

Hackerspaces then, may thus be considered a hybrid community that shares both the 

characteristics of the more conventional sociological definition of the term, as well as that of 

the “imagined” or virtual “community”. 

Globalized hackerspaces & local cultures. Hackerspaces originated in Europe and 

the United States, however they have since spread across the globe and to many non-Western 
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countries and cultures. To a degree then, the global propagation of hackerspaces may have 

rendered what Grenzfurthner & Schneider (2009) called the “white male nerd dominance” in 

hackerspaces less of a concern (although the underrepresentation of women may be a more 

persistent issue). Previous work has touched upon some of the possible ramifications of this 

globalization and localization of hackerspaces. 

Writing on China’s burgeoning hacker and maker scene, Lindtner & Li (2012) made 

the point that local setting and culture are significant when negotiating technology use and 

values within these communities. In the case of China’s hacker and maker communities, the 

authors claimed that they are inherently political due to their location within the broader 

economic and political context of contemporary China. 

In her discussion of different global hackerspace models, Kera (2011a) wrote that 

individual hackerspaces may have affinities with different “styles”, such as an entrepreneurial 

orientation she associated with the U.S. or an “anarchistic, underground” strain from Europe. 

Additionally, in another paper comparing different Asian hackerspaces, Kera (2012) 

proposed that strong local cultures and craft traditions—as well as linguistic difference—can 

result in more “indigenous” hackerspace-like communities, such as Yogyakarta’s “House of 

Natural Fiber” (HONF), which may not participate as closely with the more globalized 

“maker culture” as hackerspaces in the highly developed cities of Singapore or Tokyo. 

However, it is not an either/or choice, as Kera noted, but rather each local hackerspace or 

similar center is host to an ongoing negotiation between the “vernacular” and the 

“cosmopolitan”. 

Similar to how leading U.S. hackerspaces resulted from their founders’ experiences at 

a German hacker collective event, the spread of hackerspaces in Asia has also been 

connected to a sequence of first-hand social experiences that galvanize individuals to become 
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founders in their own cities. For example, the hackerspace in Bandung, Indonesia was 

founded by a group after their visit to the Singapore hackerspace (Kripe, 2011). 
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Research Questions 

As seen in the literature review, hackerspaces have been described as successful 

models for social, technology-centric learning and innovation, both in terms of specific 

outcomes as well as the sustainability of the broader network. The model has also been 

shown to be transferable and adaptable, as evidenced by their global propagation. It has also 

been shown that hackerspaces are sites where multiple influences, interpretations, values and 

practices converge and are negotiated. There is not a unified, stable definition for these 

heterogeneous and dynamic communities. Nonetheless, there are common characteristics that 

have contributed to the adaptability and success of the model, and these common elements 

derive from the particular contexts and ideological influences from which hackerspaces 

emerged. 

Previous studies of hackerspaces and similar communities have been primarily 

descriptive, ethnographic, or focused on the interconnections of the larger, global network. 

Left largely unexplored are the local social processes of a multi-cultural hackerspace within 

the context of their diverse influences, interests, and values. Following this initial review of 

the literature and early stage participant observation, the overarching question that emerged, 

broadly stated, was, “How do hackerspaces—learning and innovation communities with a 

history of unconventional politics and decentralized organizational characteristics—emerge, 

organize, and function in diverse locales?” In an effort to understand these social processes 

within the hackerspace context, the following exploratory questions guided the present 

research:  

RQ1) Through what processes did the Taipei Hackerspace emerge? 

RQ2) How do the local conditions in Taipei, Taiwan, affect the organizing of a 

hackerspace? 
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RQ3) Are any ideological elements from hackerspaces’ general development 

incorporated within local practice? 

RQ4) What are the key dynamics and processes at work in the Taipei Hackerspace? 
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Methodology 

Restatement of Research Objective and Overview of Methodology 

This chapter will revisit the research objectives and questions explored, provide the 

rationale for the chosen methodology, as well as describe the research plan and specific 

methods employed. The aim of this study was to contextualize and examine the emergence, 

organizing, and social world of a local hackerspace community and by doing so suggest key 

themes and processes for interpretation and further study. The spread of hackerspaces—

which originated in Europe and the U.S.—to non-Western environments was also a research 

focus. As there are still relatively few academic studies of hackerspaces, these goals called 

for an exploratory research approach to outline the relevant properties, dimensions, and 

processes of the phenomenon in its specific, local context. 

In order to conduct primary research, a hackerspace organization in Taipei, Taiwan 

was chosen as a research site because of its explicit identification with hackerspaces (through 

its name, “Taipei Hackerspace”), as well as due to its accessibility, nascent stage, non-

Western setting, and multicultural community. Herbert Blumer’s (1969/1986) description of 

exploratory research is a fitting one for the present study: “The purpose of exploratory 

investigation is to move toward a clearer understanding of how one’s problem is to be posed, 

to learn what are the appropriate data, to develop ideas of what are significant lines of 

relation, and to evolve one’s conceptual tools in the light of what one is learning about the 

area of life.” (p. 40) The choice of topic and research goal were motivated by my interests in 

community groups, decentralized and alternative modes of organization, and technology 

education, as well as a more personal desire to learn more about various technologies. This 

will be, to the best of the author’s knowledge, the first study of a Taiwan hackerspace. 
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In order to explore the “social reality” of the hackerspace community a qualitative 

approach was chosen. A grounded theory (GT) methodology was used in order to stay 

“close” to the data while generating emergent concepts in a systematic manner. Participant 

observation field notes and in-depth interviews were the main data sources. In addition to 

participant observation that was converted into written notes, additional observation of 

participants, material culture, as well as online communications, all provided additional 

context and fact checking. Researcher memos, an integral part of GT methodology, created a 

dialogue between this broader context and the data, thereby aiding analysis. Participant 

observation instances and interview participants were selected following a theoretical 

sampling approach, whereby the developing categories and concepts guided sampling 

procedures. Theoretical sampling is the accepted method in GT (Coyne, 1997). 

In order to provide context and guidance for the in vivo study of a local hackerspace, 

it was also necessary to consider the historical and sociocultural background of the 

phenomenon more generally. A literature review was conducted to accomplish this task, 

thereby guiding the formation of the exploratory questions and providing sensitizing concepts 

to contextualize the research (Blumer, 1954; Bowen, 2006). The focus of GT methodology is 

to allow concepts to emerge from close analysis of the data rather than imposing existing 

frameworks upon it. Engagement with the literature to allow theoretical sensitivity prior to 

data gathering and analysis—as well as a latter stage dialogue between the emerging analysis 

and the literature—is also consistent with many GT proponents (Charmaz, 2006; Heath & 

Cowley, 2004; Mills, Bonner, & Francis, 2008). 

In order to analyze data in a systematic manner and proceed to higher level 

connections and concepts, GT methodology was employed to code, categorize and draw out 

patterns of interaction within the data (Corbin & Strauss, 2008; Walker & Myrick, 2006). 

The ongoing reflections of the researcher during the concurrent processes of data gathering 
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and analysis generated memos that were also submitted to analysis, according to the central 

GT method of constant comparison. In many cases, grounded theory is used to generate 

substantive theories regarding the particular phenomenon studied, however GT as a method 

for conducting systematic qualitative research may also be used when generating theory is 

not the ultimate goal (Corbin & Strauss, 2008; Strauss & Corbin, 1998). This study used GT 

methodology in the development of four primary categories and a related framework to 

describe a variety of social processes and interrelationships in the data, as well as to address 

the original research questions. 

Rigor and credibility in this study were strengthened through intensive involvement, 

collecting rich, detailed data, making comparisons, looking for negative cases, researcher 

reflexivity, and triangulation between multiple data sources (Creswell & Miller, 2000; 

Maxwell, 2009). These techniques are acknowledged strategies for bolstering validity in 

qualitative research (Creswell, 1998; Kolb, 2012).  

Choice of a qualitative research design. A qualitative research design was 

appropriate for the present study for three main reasons: 1) to begin to address areas still 

incomplete in the existing literature, 2) to explore the complex community and social 

dimensions of hackerspaces, and 3) to facilitate a process-oriented analysis. First of all, 

hackerspaces are a relatively new topic for research and therefore key themes and processes 

are still largely undefined in the scholarly literature. As Creswell (1998) noted, qualitative 

research is suited to a topic that needs to be explored or whose variables are not easily 

identified. In addition, the value of pursuing qualitative research “lies in achieving in-depth 

understanding of social reality in a specific context” (Lindlof & Taylor, 2011, p. 109).  The 

preliminary literature review indicated the centrality of social interaction and community for 

hackerspaces (Grenzfurthner & Schneider, 2009; Lindtner & Li, 2012; Moilanen, 2012; 

Wang & Kaye, 2011). Since hackerspaces consist of shared physical spaces and the 
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community that develops around them, it was therefore appropriate to study the phenomenon 

in its natural setting. A qualitative study that enters that environment is therefore the only 

pragmatic option. Qualitative research is “pragmatic, interpretive, and grounded in the lived 

experiences of people” (Marshall & Rossman, 1999, p. 2). Furthermore, the questions asked 

by this study are in many ways related to social processes and participants’ understanding of 

them. A qualitative study is often better suited to understanding both the processes that lead 

to certain outcomes—and the meaning that they have for participants—than quantitative 

methods (Maxwell, 2009).  

Choice of a grounded theory methodology. This study endeavored to interpret the 

social world of community practices and the lived experiences of people in the Taipei 

Hackerspace community network, using a naturalistic, qualitative approach to offer a detailed 

and holistic view of the phenomenon. In order to pursue these research goals systematically 

and with the aim of conceptualizing the social processes at work, the present study used 

participant observation, in-depth interviews, and a methodology based in the GT tradition. 

Grounded theory was introduced by Glaser and Strauss in 1967, and since then both the 

original method and subsequent variations have been widely employed by qualitative 

researchers (Lindlof & Taylor, 2011). A guiding principle of grounded theory is the “constant 

comparative method”, whereby the activities of data gathering, writing memos, and analysis 

constantly inform each other during the research process (Walker & Myrick, 2006). In this 

sense, grounded theory holds that “Theory evolves during actual research, and it does this 

through continuous interplay between analysis and data collection” (Strauss & Corbin, 1994, 

p. 273). Since its introduction, proponents of grounded theory have put forth different 

variants of the methodology. Even the originators of grounded theory, Glaser and Strauss 

(along with his collaborator, Corbin), subsequently disagreed and differed in their 

applications of grounded theory (Heath & Cowley, 2004; Kolb, 2012). Despite these 
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differences the GT variants can all be said to prioritize the emergence of concepts from the 

data itself through systematic data coding and categorization procedures and a constant 

comparative method (Heath & Cowley, 2004; Kolb, 2012; Pettigrew, 2000; Walker & 

Myrick, 2006). 

One of the differences between GT’s proponents regards the role of the literature in 

research. This study engaged with existing research and reportage related to hackerspaces in 

order to develop sensitivity to relevant issues and gain the context within which to locate 

them. Incorporating a review of the literature into the research process is consistent with what 

has been termed the “evolved grounded theory” of Strauss and Corbin (Mills et al., 2008). In 

contrast to Glaser, evolved grounded theory explicitly allows for engagement with the 

literature prior to data gathering, and for its ongoing role as a resource in enhancing 

theoretical sensitivity, making comparisons, providing initial questions, stimulating questions 

during analysis, and providing perspective for findings (Corbin & Strauss, 2008; Mills et al., 

2008; Pettigrew, 2000). Strauss and Corbin’s approach to grounded theory also diverges from 

Glaser’s as regards the specific procedures for coding data and terminology used (Heath & 

Cowley, 2004; Mills et al., 2008; Walker & Myrick, 2006). Charmaz (2006) has approached 

GT methodology with a constructivist epistemology that also informs this research. 

Though some elements of this study, in particular participant observation, are also 

employed in ethnographic research methodology, the goal of this study was to consider the 

processes at work within a hackerspace community, as well as to consider how broader 

conditions interpenetrate with it, and therefore a GT methodology was used. In other words, 

this study was not purely descriptive, nor is it a case study, it focused primarily on teasing out 

patterns of interaction between agents. A grounded theory approach is better suited to 

exploring these processes related to interaction and change within social groups than a more 

purely descriptive ethnographic method (Aldiabat & Le Navenec, 2011). 
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Practical application of GT methodology. In practice, the methodology involved 

gathering, coding and analyzing data in an iterative manner. In this way, initial analysis can 

guide subsequent data gathering and analysis in a constant comparative process as conceptual 

categories are developed (see Figure 3). 

 

Figure 3. Coding & analysis process. Adapted from Charmaz, 2006; Corbin & Strauss, 
2008; Hahn, 2008; Strauss & Corbin, 1998. 

The steps in this process for the present study are summarized in more detail below. 

1. Preliminary research: literature review for sensitizing concepts, developing research 

problem and exploratory questions 

2. Phase 1 Data Collection and Analysis:  

a. Data collection: (participant observation and in-depth interviews) 

b. Initial (open) coding of transcripts and notes in CAQDAS 

c. Memoing, refining of codes and creation of categories 

Theoretical+
categories++

categories*sorted,*
related*

Intermediate,+axial+
coding+

codes,*categories*
related*by*incidents,*

interactions+

Re5ining+codes+&+categories:+
memoing,*sorting*and*combining*

Initial,+open+coding:+
raw*data*(transcripts,*notes)*"broken*up"*and*

labeled++
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3. Phase 2 Data Collection and Analysis 

a. Continued data collection (interview guide adjusted based on emerging 

categories from Phase 1) 

b. Memoing, refining of codes, categories 

4. Intermediate (axial) coding: using context and comparison to develop conceptual 

categories around particular incidents and interactions 

5. Refining categories: sorting, diagramming, and relating of codes and categories in 

order to develop primary, theoretical categories 

6. Writing out the results and findings: using the completed analysis of codes, 

categories, and relationships to address the exploratory research questions and present 

any additional findings 

The goal of this study was exploratory investigation, and therefore in this case 

elements of GT methodology were used to suggest key processes for interpretation and 

further study. Some GT studies aim to develop a full, substantive theory explaining the 

phenomenon that may include a unifying “core” category, however this was beyond the 

requirements and the scope of the current study. 

Epistemological and ontological orientation. In philosophical orientation this study 

is sympathetic to the critical realism proposed by Maxwell (2012). This is not necessarily the 

critical realism of one of its progenitors, Roy Bhasker (1975/2008), though he is one of the 

proponents that Maxwell (2012) considered in describing how critical realism preserves the 

distinction between ontology and epistemology, utilizing an epistemological constructivism 

while maintaining a “critical” ontological realism. This position is related to what Schwandt 

(2000) described as “‘weak’ constructionism” and what others have described as the ontology 

of post-positivism (though not its epistemology) (Guba & Lincoln, 1994; Lindlof & Taylor, 

2011). 
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The implications following from this position are that there is a world that exists 

independently of our perceptions and theories, however all of our descriptions of it are 

constructed via language, meaning-making, and social context (Oliver, 2012). This study 

similarly takes a constructivist stance in acknowledging reflexivity—the effects of 

researcher-participant interactions on the construction of data—as well as relationality—

aspects of power and trust in researcher-participant relationships—in the interviewing and 

data-gathering process (Hall & Callery, 2001).  However, critical realism holds that social 

constructions are another part of the reality we experience, which is complex, multi-layered 

and multi-causal (Oliver, 2012). Causality in critical realism is not a linear cause and effect 

relation, rather it is contextual and emergent, operating as generative mechanisms and 

tendencies with effects on multiple levels (Alvesson & Sköldberg, 2009). Though it is 

impossible to obtain a certain, “objective” understanding of the world and all knowledge is 

incomplete and fallible, some empirically-supported theories and descriptions may be found 

to work better at making phenomena intelligible than others, in a pragmatist manner 

(Maxwell, 2012; Oliver, 2012). 

The notion of a world existing independently but against which human perceptions 

are constantly tested and revised is also similar to the sense in which Blumer (1980) wrote of 

his (and Mead’s) stance regarding realism and idealism (or constructivism). Blumer’s 

symbolic interactionism (SI) has in fact been interpreted as an implicitly critical realist stance 

(Maxwell, 2012). Symbolic interactionism holds that people act based on the meanings of 

things, these meanings are derived from social interaction, and they are modified through an 

interpretive process (Blumer, 1986). The structure or organization of human groups exists as 

a process of fitting together of actions (Blumer, 1986).  

The emphasis on social interaction for meaning generation and on action in the 

process of organizing, as well as Blumer’s emphasis on closeness to the social phenomena 
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studied, all complement the topic and methodology of the present study. In fact, the symbolic 

interactionism of Blumer and the pragmatism of Mead that is one of its main influences are 

both foundational to the development of GT (Corbin & Strauss, 2008; Heath & Cowley, 

2004; Puddephatt & Charmaz, 2006). Important beliefs implied by these influences are: 1) 

that phenomena are partly determinable using naturalistic analysis, 2) that experience is 

located within a larger framework and context, meaning is created through social interaction, 

3) there is no individual/collective duality in the generation of knowledge, and 4) there is no 

need for a separation of knowledge and everyday action (Corbin & Strauss, 2008; Heath & 

Cowley, 2004). Critical realism and constructivism likewise have found a suitable 

methodology in the utility and flexibility of GT (Charmaz, 2006; Lee, 2012; Mills et al., 

2008; Oliver, 2012; Urquhart, 2001). In the case of this study, a critical realist position, 

though not essential to the mechanics of the GT research methodology, informed its intent, 

possibilities, and spirit. In short, critical realism and GT methodology—with its symbolic 

interactionist context—form a cohesive ontological and epistemological paradigm for this 

qualitative, exploratory study. 

Data Collection 

In order to investigate the social reality of a hackerspace community in a non-Western 

context, a nascent hackerspace in Taiwan was selected as the primary research site for the 

reasons stated above. I began researching the emerging Taipei Hackerspace community in 

January 2013, before a physical location had been secured, and continued to do so after a 

space was chosen and community activity increased. 

In order to gain a detailed account of the Taipei Hackerspace community network, 

data from multiple sources was collected during the course of one year. The primary data 

sources were: 1) participant observation and 2) in-depth interviews with Taipei Hackerspace 

participants. Participant observation notes (n=10) were written up after returning from “the 
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field”. Interviews (n=8) were first recorded with a digital audio recorder and then 

transcribed. Interviews in Mandarin were then translated into English, as well. The unit of 

analysis for the study was the Taipei Hackerspace community network. The units of 

observation were the topics or interactions represented in participant observation notes and 

interviews. 

Data collection was conducted over the course of 11 months and was divided into two 

phases (see Table 1). Phase 1 included six instances of participant observation and two semi-

structured, in-depth interviews. Phase 2 data collection was comprised of four additional 

visits to the hackerspace and in-depth interviews with six additional participants. 

Table 1 

Data Collection 

Data$Source$/$Type$ Phase$1$
Feb.%May)2013)

Phase$2$
Sept.%Dec.)2013)

Total$
Feb.%Dec.)2013)

Participant)observation)(#)written)accounts)) 6) 4) 10)

In%depth)interviews)(#)transcripts)) 2) 6) 8)

 
In many cases during participant observation specific dialogue was noted. Direct 

quotations of participant dialogue from these notes were likewise coded and analyzed. 

Auxiliary information sources included observation that was not explicitly documented, as 

well as observation of material culture and online communication. These observations were 

not explicitly coded but nonetheless provided context for topics raised in participant 

observation notes and interviews, guided subsequent data gathering, and also entered analysis 

through researcher memoing. 

Participant observation. Participant observation, as a type of fieldwork, entails 

social involvement with research subjects and can “supply empirical findings about little 

known or stereotyped populations, particularly those outside the mainstream” (Gans, 1999, p. 
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540). As it requires immersion in the community being studied, participant observation 

“enables researchers to discern how a social world appears to its participants” (Lindlof & 

Taylor, 2011, p. 136). 

Participant observation field notes on the Taipei Hackerspace community were 

recorded during the period February-December, 2013 (see Table 2). Aside from an initial 

organizing meeting that took place in the Taipei offices of one co-founder’s employer—a 

leading international Internet and technology company—and a second “Founder’s meeting” 

that began at a café, all other notes were taken in the Taipei Hackerspace itself. During the 

data-gathering period, there were some scheduled meetings, events and workshops, however 

the majority of time was unscheduled, “drop-in” time. As long as a key-holder was present, 

the space was open to the public. In choosing times to gather participant observation field 

notes, I sought to get a balanced picture of hackerspace activities; my notetaking covered 

meetings, a class, open houses, as well as unscheduled free time at the hackerspace. The data 

generated through participant observation offered an ongoing counterpoint to data from in-

depth interviews.  

Table 2  

Participant Observation Instances (Coded) 

Date Location Identifying Event(s) 

February 2, 2013 Int’l tech co. offices, Taipei 101 Taipei Hackerspace “Mini Faire” 

March 23, 2013 
Frog Café/Taipei Hackerspace 
(Da-tong District, Taipei) 

Founder’s meeting and touring the 
space 

April 16, 2013 
Taipei Hackerspace 
(Da-tong District, Taipei) 

New furnishings, RC copter, 
chatting 

April 28, 2013 Taipei Hackerspace Open House 
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May 17, 2013 Taipei Hackerspace 
Socializing, aquaponics, DIY 
speakers 

May 30, 2013 Taipei Hackerspace Key-holder meeting 

October 19, 2013 Taipei Hackerspace E-book publishing class 

November 5, 2013 Taipei Hackerspace Key-holder meeting 

November 20, 2013 Taipei Hackerspace 
Drupal (content management 
software) meet-up 

December 10, 2013 Taipei Hackerspace Open House 

 

In-depth interviews. Based on initial exploratory research combined with participant 

observation of the group, interview subjects were selected in an evolving manner from the 

Taipei Hackerspace population using non-random, theoretical sampling. Theoretical 

sampling, where the sampling criteria emerge along with the study itself, is a basic principle 

of grounded theory (Coyne, 1997). With theoretical sampling, when emerging trends are seen 

in the data, subsequent elements may be chosen in an effort to confirm or question them 

(Koerber & McMichael, 2008). Selection of participants followed from criteria emerging 

from the study itself and interviews took place in the hackerspace with the exception of one 

conducted in a café to accommodate the interviewee. Interview participants were categorized 

as one of three subject types: 1) key informants, 2) core participants, and 3) peripheral 

participants. These subject types corresponded to participants’ relative involvement in the 

Taipei Hackerspace. Two principal co-founders of the Taipei Hackerspace were considered 

key informants, five core participants were regularly involved in the hackerspace, and one 

peripheral participant was chosen because of a unique perspective, having shown initial 

interest in regular involvement but later displaying reluctance to participate. An effort was 

also made to select participants that were roughly representative of the larger group 
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demographically, and included a mix of male and female, as well as Taiwanese and non-

Taiwanese. It is interesting to note that fully five interviewees were technology sector 

entrepreneurs. (Details regarding interviews and participants can be seen in Table 3.) 

The interviews with participants were semi-structured, but with a great degree of 

flexibility, allowing the researcher and participants to pursue unanticipated directions in the 

conversation. An interview guide (see Appendix B) was used. These questions were designed 

to yield answers in practice that would contribute to answering the research questions, and 

were iteratively adjusted to actual participants and situations (Maxwell, 2009). Interviews 

averaged slightly over 52 minutes in length and the total length of interview audio was seven 

hours. All interviews were recorded using a digital audio recorder then transcribed—and 

translated into English, as necessary—at a later date for coding and analysis.  

Table 3  

In-depth Interviews 

Subjec
t ID * 

Ag
e 

Se
x 

Nationalit
y 

Subject 
Type 

Degree/Occupation 
Primary 
Intervie
w Lang. 

Interview 
Date 

Lengt
h 
(min.) 

MU34 34 M 
U.S. 
(Taiwan) 

Core 
Participan
t 

Marketing/Entrepreneur English 
May 30, 
2013 

44 

MT26a 26 M Taiwan 
Core 
Participan
t 

Bio-medical 
Engineering/Freelance 

English 
May 30, 
2013 

37 

MU38 38 M U.S. 
Key 
Informant 

N.A./Data center & 
network engineer 

English 
Septembe
r 7, 2013 

57 

FT37 37 F Taiwan 
Core 
Participan
t 

Physiology/Web design 
entrepreneur 

Mandarin 
Novembe
r 20, 2013 

48 

MT33 33 M Taiwan 
Core 
Participan
t 

Industrial Design/Web 
design entrepreneur 

Mandarin 
Novembe
r 20, 2013 

38 

MT26
b 26 M Taiwan 

Core 
Participan
t 

Technology 
Management/Electronic
s entrepreneur 

Mandarin 
Novembe
r 21, 2013 

41 

MH33 33 M Hungary 
Key 
Informant 

Physics-CompSci/Tech. 
entrepreneur 

English 
Novembe
r 28, 2013 

109 
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FT25 25 F Taiwan 
Peripheral 
Participan
t 

International Business/ 
Marketing coordinator 

English 
December 
2, 2013 

45 

* Subject IDs represent the participant’s gender-nationality-age; e.g. the subject ID for a 26 year old 

Taiwanese female would be “FT26”. 

Observation, material culture, and online communication. Additional sources of 

information lent context and counterpoint to the primary data from participant observation 

and in-depth interviews. Based on the literature review, participant observation field notes, 

and interviews, certain interaction patterns, online communications, and components of 

material culture emerged as salient to the developing Taipei Hackerspace community. To 

provide one representative example, a number of interviews referenced a particular project 

prototype: the Facebook “Like” counter (see Appendix C). It was clear that this project also 

involved sensitizing concepts from the literature: 1) the use of open source soft- and 

hardware, 2) the hacking or repurposing of a consumer product, and 3) collaborative learning. 

This project emerged as a salient example in the research and my observations of its aspect 

and use entered the analysis through the memoing and higher level coding processes 

(described further in the following section on analysis). Similarly, participants’ use and 

organization of the physical space was an emergent topic, so my observations regarding 

interactions with the physical space informed the analysis. Regarding language preference in 

online communications, an emergent topic in interviews, my ongoing monitoring of Taipei 

Hackerspace online communications provided context for analysis. The selection of these 

sources for analytical purposes can therefore also be described as theoretical sampling, as it 

was guided by emerging themes.  

These additional information sources contributed an important counterpoint to 

participants’ accounts, as documents, artifacts, and material culture can reveal aspects of 

social reality that human participants do not acknowledge or of which they are not even 

conscious (Hodder, 2003). In other words, social actors themselves may overlook material 
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culture because they are surrounded by it. As Lindlof & Taylor (2011) wrote, 

“overfamiliarity with the concrete elements of a scene tends to breed undersensitivity to their 

presence and rhetorical effects” (p. 222). Though sometimes unnoticed even by participants, 

considering material culture and even the spaces in which people interact can aid in 

understanding social and structural relationships in qualitative research (O'Toole & Were, 

2008). Artifacts like the Facebook “Like” counter, material culture present in the physical 

space, and online representations are important for a number of reasons: as reified objects 

that represent certain values or power structures, as projections of symbolic identities, and 

simply as productive resources (Hodder, 2003; O'Toole & Were, 2008). Hardware, tools, 

furnishings and decorations are all fair game for critical engagement. The habits and 

character of a group or community engaged in an activity together can be reflected by their 

surroundings and material culture, in other words, by their “stuff” (O'Toole & Were, 2008).  

Rigor & Credibility 

A number of strategies have been proposed to enhance the “validity” or internal 

consistency of qualitative studies, thereby increasing credibility. The terms and criteria for 

qualitative studies may not be the same as in the case of qualitative research (Gasson, 2004). 

The strategies applicable to this study included intensive, long term involvement, collecting 

“rich” data, making comparisons, looking for negative cases, researcher reflexivity, and 

triangulation (Creswell & Miller, 2000; Maxwell, 2009). The definition of “intensive, long 

term involvement” is somewhat subjective, however it is best represented by the use of 

participant observation (Becker & Geer, 1957). Though the participant observation in this 

study may not qualify as intensive or long term relative to studies of larger scale, it 

nonetheless allowed reasonable familiarity with the Taipei Hackerspace environment and its 

participants, thereby providing valuable perspective on individual interview responses. In-

depth interviews and their transcripts, along with participant observation notes, provided 
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thick, rich data replete with detail that worked to balance out any respondent 

disingenuousness or observer bias, as Becker (1970) proposed (as cited in Maxwell, 2009). 

The strategies of making comparisons and looking for negative cases are explicitly 

incorporated into the analytic process of GT methodology used in this study (Gasson, 2004; 

Strauss & Corbin, 1998). Comparisons may also be made with cases from secondary research 

as well as prior researcher experience (Maxwell, 2009). Accounting for reflexivity, or the 

role of researcher-participant interaction in construction of data, can also enhance the rigor of 

a qualitative study (Gasson, 2004; Hall & Callery, 2001). In this study, reflexivity was also 

incorporated throughout the research process, by being mindful of my own potential for 

biases and acknowledging the co-constructed nature of the data. Finally, triangulation, 

through the use of multiple data sources—multiple interview subjects and instances of 

participant observation at different times, for example—as well as through the use of more 

than one data-gathering technique, contributes to increased consistency and rigor (Lindlof & 

Taylor, 2011; Patton, 1999). These strategies described were employed to increase the 

internal consistency and overall credibility of the research findings. 

Ethical considerations. After I had spent some time in the community and was 

therefore a “known quantity” to the most active members, I was open about the fact that the 

Taipei Hackerspace was my thesis research site. Members were aware that I was conducting 

interviews with other members, and, aside from one, these interviews all took place semi-

publicly in the hackerspace itself. (“Semi-publicly” here means that while other members in 

the space were aware that an interview was being conducted, they could not overhear what 

was said; interviewees could speak without worrying about being overheard.) Members of 

the community therefore were aware that interviews was part of my research, however they 

may not have been aware of the field notes component of the research. I was in the habit of 

observing onsite and then writing up notes afterward in an offsite location. In order for 
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participant observation to serve the purpose of triangulating with interview responses, it 

seemed necessary to refrain from broadcasting the fact that my observations were also data, 

for fear of affecting participant behaviors. Interview participants gave informed consent to be 

interviewed for the purposes of this research. Although interviewees generally seemed 

unconcerned about remaining anonymous, I nonetheless used an identification scheme (seen 

in the chart above) that allowed me indicate specific individuals while not identifying them 

by name. 

Data Management 

Participant observations notes, transcripts of in-depth interviews, and researcher 

memos produced a trove of rich, detailed data for analysis. One partial solution to the 

problem of how to manage and organize this data was the use of computer aided qualitative 

data analysis software (CAQDAS). 

Use of CAQDAS. A large amount of data was generated during the course of this 

study. In order to aid in various data management and analysis tasks, computer aided 

qualitative data analysis software (CAQDAS) was used. As identified by Lewins & Silver 

(2006), a CAQDAS program can offer the qualitative researcher several types of 

functionality, including: 1) a project based management structure for importing and 

organizing data, 2) “closeness to data” via near instantaneous accessibility of transcripts, etc., 

3) the ability to flexibly code, re-code, and thereby link chunks of data, 4) search and 

retrieval based on text excerpts, codes, and other descriptors, 5) writing tools for 

conveniently creating memos, and 6) the ability to view and output different subsets of data. 

Due to the large amount of data generated during a grounded theory study involving 

interviews and field notes, as well as to the central role of coding for the GT methodology, a 

CAQDAS program offered these distinct benefits. For this study, I chose to use a CAQDAS 

program called “Dedoose”, from SocioCultural Research Consultants, LLC, due to its 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  68 

functionality, relative ease of use, and cost-efficiency. Though it is a relatively new offering, 

a number of academic studies in different fields have used Dedoose, and it offers all of the 

functionality of a standard CAQDAS (Brown III, Yen, Rojas, & Schnall, 2013; Marion 

Suiseeya & Caplow, 2013; Ruf & Back, 2013). 

In the present study, the field notes generated through participant observation, 

transcriptions of digital audio recordings from in-depth interviews, as well as memos and 

additional data, were first organized and coded within this CAQDAS. I found the utility of 

CAQDAS to be limited primarily to the initial organization and coding analysis of data. As 

the analysis moved away from descriptive categorization—becoming more contextual and 

abstract—analysis proceeded using text, charts, and diagrams created outside the software. 

As described, such software is simply a tool that aids in analysis, but by no means can it do 

the analysis for the researcher (Weitzman, 2000). While the CAQDAS software facilitated 

data management and analysis, all decisions and interpretation in analysis originated solely 

with the researcher. 

Data Analysis 

Analysis of the data for this project proceeded according to an evolved grounded 

theory approach. The guiding principle for analysis is a constant comparative technique, 

wherein concepts and categories are continually refined as new data emerge. In contrast to 

other research methodologies, grounded theory supposes that initial coding will guide 

subsequent data gathering and analysis in an iterative cycle of constant comparison (Birks & 

Mills, 2011). The tools and “paradigm” of GT methodology supported the research goals of 

this study in their emphasis on contextualizing social phenomena by relating structure and 

process (Strauss & Corbin, 1998). In GT, there are three main stages of data coding and 

analysis: 1) open coding, 2) axial coding, and 3) selective or theoretical coding (Strauss & 

Corbin, 1990, 1998; Walker & Myrick, 2006).  
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Initial coding and categorization of phase 1 data. The initial analysis of Phase 1 

data, known as “open coding” in Strauss & Corbin’s (2008) terminology, entailed the process 

of “breaking data apart and delineating concepts to stand for blocks of raw data” while 

simultaneously “qualifying those concepts in terms of their properties and dimensions” (p. 

195).  In this open coding process “the researcher names events and actions in the data and 

constantly compares them with one another to decide which belong together” (Harry, 

Sturges, & Klingner, 2005). In practice this entailed a line-by-line analysis of interview 

transcripts and participant observation field notes (Heath & Cowley, 2004; Walker & Myrick, 

2006). Initial, open codes were applied to excerpts from participant observation notes and 

interview transcripts (see Table 4). 

Table 4  

Initial, Open Coding Example 

Excerpt (Source: MU34 interview transcript) Codes applied 

“So, the way I judge the health of our hackerspace community is 
every time I come in here, I always open the fridge and check 
how many beers are in there. When, you know, when the beer 
like keeps at a steady level or is like growing, I'm like, "alright", 
you know? Like, people are coming by, they're dropping off 
beer for everyone else… Like that wouldn’t fly over at (Fab Lab 
Taipei)” 
 

• Sharing, Open/closed, Tolerance 
• Generosity/Altruism 
• Attitudes toward sharing 
• Community curation 
• Visions for the 'space 
• "Non-productive" sociability 
• Fab Labs, makerspaces, Techshop 

Notes 

Here MU34 explicitly links community and sharing. Furthermore, the gift or contribution is an offering to the 
entire group. The shared good in his example, beer, is associated with informal socializing and domesticity. 
MU34 shows his own attention to the social and community curation aspect of the hackerspace with his “beer 
metric”, as well as indicating part of his vision for the space. Lastly, a comparison is made with a similar local 
space, showing how the hackerspace is defined relationally as more community-based, domestic, and perhaps 
“laid back”.  

 

The initial, open coding of Phase 1 data resulted in codes that turned out to be 

primarily descriptive or taxonomic, and, upon reflection, to some degree influenced by my 

own pre-conceptions. Nonetheless, these initial codes and categories were a useful and 

necessary first step to “fracture” the data in order to facilitate drawing new connections 
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amongst them later. Over 60 initial codes were developed and applied a total of nearly 2,000 

times during initial, open coding. The three most frequently applied codes—“Sharing, 

open/closed, tolerance,” Community curation/recruiting,” and “Collaboration patterns”—

suggested prominent themes and were broadly consistent with descriptions of hackerspaces 

from previous studies and participants. (For the complete initial list of codes and categories 

see Appendix D.) 

Phase 2 data collection and analysis. Phase 2 data collection was a continuation and 

evolution of Phase 1, the subjects and process were not different in kind. As mentioned 

previously, a central principle to the constant comparative approach is that of concurrent or 

iterative data collection and analysis (Birks & Mills, 2011). In practice this meant that as data 

was coded and certain categories emerged as more salient—or certain issues “asked” to be 

explored further—data-gathering procedures could be adjusted to address them. Phase 2 data 

gathering thus proceeded based on topics that emerged in Phase 1. For example, it became 

apparent that the issue of attracting new participants was particularly salient for many in the 

group. Therefore more attention was given to this topic in Phase 2 interviews. On the other 

hand, concerns about commercial or entrepreneurial activity were largely non-existent, 

contrary to my expectations, and therefore this topic was less emphasized in Phase 2 

interviews. The coding process was largely unchanged (see Table 5), however the codes and 

categories used were a refined set adjusted to new data and emerging topics. 

Table 5  

Coding Example after Phase 2 Data Collection, Showing Refined Codes Applied 

Excerpt (Source: participant observation notes, 2013-11-05 
“Key holder meeting”) 

Codes applied 
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“[Participant A] also discussed the impetus for the re-
arrangement of furniture, etc., was [Participant B]’s comment 
that he felt the space wasn’t ‘inviting’ to newcomers; he 
compared it to a café where you understand where to sit, how it 
works, etc. [Participant B]’s point I took to be that the 
hackerspace did not ‘explain’ or ‘reveal’ itself to newcomers.” 

• Collaboration patterns 
• Access/gates/membership 
• Inviting/at-home or distant 
• Vision/defining success 
• Expeditious/solution-seeking 
• Outside image/perception 
• Diversity of participants 

Notes 

Re-arranging of the hackerspace was a topic that came up multiple times. This was interesting for a number of 
reasons: 1) it showed a sub-group of participants pro-actively collaborating to address a perceived problem, 2) 
that perceived problem was an implicit expression of a belief that success meant attracting more participants, 
and 3) that attracting them required making newcomers feel more comfortable or “at home” in the space.  

 

 

After all additional interviews and participant observation notes had been gathered, 

they were added to Phase 1 data and likewise coded. Based on coding and analysis of this 

additional data, the previous open codes and categories were eliminated, merged, and/or 

modified into a new, refined set (see Appendix E).  

Intermediate coding. The results data analysis in Phases 1 and 2 were codes and 

categories that were primarily descriptive and taxonomic, as has been seen above. I also 

became aware of a degree of researcher bias in devising certain codes, which stemmed more 

from prior reading and individual perspective than from the data itself. This “labeling” type 

of open coding was a necessary first step, however it was also apparent that in order to 

conceptualize social processes within the Taipei Hackerspace subsequent coding needed to 

be more interaction-based and analytical (Dey, 1993). As Urquhart (2001) noted in her 

account of using GT methodology, such analysis can be facilitated by using the GT coding 

process. 

This intermediate stage of focused coding and analysis has also been termed “axial 

coding” (Strauss & Corbin, 1998). Axial coding is the process by which chunks of data that 

were broken up in open coding are combined in new ways, relating categories to 

subcategories by considering their situational, interactional contexts (Walker & Myrick, 
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2006). In practice the division between when open coding ends and axial coding begins is not 

always clearly defined, but the process eventually shifts primarily to axial coding in order 

that higher level concepts, or categories, may emerge (Corbin & Strauss, 2008). 

Analysis of the data—incorporating the codes and categories generated after Phases 1 

and 2—continued using axial coding, relating codes and categories to each other and with 

consideration of their situated and interactional contexts. In addition, interactional contexts 

and conditions were considered “vertically” across scales and contexts, a process formalized 

by Strauss & Corbin (1990, 1998) in a “conditional/consequential matrix”. Subsequently, 

they and others emphasized that coding and conceptualization should not be rigidly tied to 

any particular analytic tools (Charmaz, 2006; Corbin & Strauss, 2008). Nonetheless, I found 

the emphasis on considering data in terms of various conditions, actions/interactions, and 

consequences quite useful. A renewed attention to the properties and dimensions of codes, 

and their interactional contexts, allowed categories and sub-categories to be better developed 

and related. In this way, the goal of intermediate coding was achieved: reconnecting on a 

more conceptual level the data that had been “fractured” and coded in earlier stages (Birks & 

Mills, 2011).  

In practical terms, this intermediate, axial coding process involved relating and 

grouping existing codes around incidents and interactions that had emerged as relevant (see 

Figure 4). This resulted in a new and expanded set of categories, that was more interaction 

and process oriented than the initial set, which as mentioned was more descriptive and 

taxonomic. These categories, associated codes, and incident/interactions were organized and 

grouped together (see Appendix F). Stated differently, the process “shook up” and 

reconnected the data in an analytically productive way. 
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Figure 4. Intermediate, axial coding  

Memoing. Writing memos during the research process is an integral part of both 

qualitative research and GT methodology in particular (Charmaz, 2006; Corbin & Strauss, 

2008). Writing memos allows the researcher to pursue insights, make comparisons and 

identify relationships in the data (see Table 6). Memos are thus an important analytic tool that 

take many forms; suggesting codes and categories, relationships and processes, exploring 

beliefs and assumption, and developing a “story line”, are all potential memo subjects 

(Charmaz, 2006; Corbin & Strauss, 2008).  During this study, initial memoing, like initial 

coding, was primarily conducted using the tools within the Dedoose CAQDAS. Later memos 

were written in notebooks or a word processing program. In short, whenever a thought or 

insight on the data occurred to me I tried to record it in some fashion. These memos guided 

and formed the basis for much of the analysis. 

Table 6  

Memoing Example 

Memo title: Sharing and “Accepting/open vs. closed” 

Interviews raised the issue of guidelines or norms regarding the sharing of knowledge or information in a 
hackerspace context.  
 
Given some of the more ideologically oriented roots of hackerspace development, I thought there might be 
some disapproval of people who were unwilling to share, or were developing a commercial product. I was 
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therefore surprised by MU34, MT26a, MU38, and MH33 all basically saying that if someone wanted to keep 
their project secret and not share, they were still welcome in the space. Despite stating they would accept this 
behavior, the interviewees themselves all displayed a strong willingness to share knowledge and information. In 
other words, the hackerspace and its participants generally promote sharing and openness but they don't require 
it. (However, sharing norms might be reinforced through people simply wanting to be consistent with the norm, 
to seek acceptance.) 
 
On the other hand, a closed community might not accept the sharing and collaboration patterns of a more open 
model of hackerspace. MU38 described the differences in terms of different "styles" of space, and referred to 
Hacker Dojo being a more closed style while Noisebridge was more open.  
 
As MT26a mentioned, if someone works on a project but does not reveal or share what they're doing, they are 
also unable to benefit from the community of participants. In such a situation, it would make no difference if 
they were working on it at the hackerspace or at home. In other words, they wouldn't be leveraging the strength 
of the hackerspace. Only if you make your ideas and problems transparent will you be able to receive help and 
benefit from the virtuous circles of complementary knowledge in the hackerspace. 
 
This characterization of "open" vs. "closed" "styles" of spaces made me think of something I'd read by the 
founder of the open source 3D printer project "RepRap". Adrian Bowyer wrote that he chose to make RepRap 
open source not for moral reasons, but rather because open source is evolutionary superior and could be 
disseminated more efficiently than if it followed a closed model. In such "evolutionary" terms, an open, free 
collaborative model that accepts all should be superior to a closed model.  
 
In a general sense, one of the reasons that hackerspaces have propagated widely and successfully may be 
precisely because they are fundamentally open and accepting of diverse activities and behaviors, while a closed 
system cannot accept this approach. 

 

Refining categories with sorting and concept mapping. At this point I found it 

useful to create a concept map for two main reasons: 1) to determine key categories by 

comparing, relating and/or merging ones from the existing sets, 2) to map the 

interrelationships of these categories in a non-linear way, and 3) to differentiate between 

conceptual categories and intervening or contextual conditions. Concept mapping has been 

suggested as a tool to deepen understanding of themes, look for their interrelations, and 

enable the emergence of new models (Kozminsky, Nathan, & Kozminsky, 2008). 

Diagramming in general is widely recommended for both organizing data, developing 

theoretical categories, and interpreting their relationships (Charmaz, 2006; Corbin & Strauss, 

2008; Dey, 1993; Miles & Huberman, 1994). 

In order to sort and group categories as freely as possible, I found it practical to create 

physical labels for all previously developed categories and lay them out on a flat surface. 

Such physical sorting can foster efforts to draw connections and refine categories (Charmaz, 
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2006). Viewed in this way, certain relationships—as well as redundancies—among 

categories became more apparent. After sorting categories using physical labels, I transferred 

the map into a digital form, using a simple “mind-mapping” tool (bubbl.us) to continue 

comparing and relating categories (see Figure 5). 

 

Figure 5. Sorting & mapping 

Sorting and analysis based around the interactions related to these categories led to 

the emergence of four primary categories as organizing concepts. Additional sub-categories 

were related to these primary categories, and some were better interpreted as contextual or 

intervening conditions along different scales.  

Relating and sorting categories through a mapping and diagramming process yielded 

a number of results: 1) four primary categories emerged, along with their respective 

properties and dimensions 2) certain relationships between these categories were suggested, 

3) other previous categories were interpreted and classified as intervening or contextual 

conditions. Concurrently, existing codes and incidents/interactions from the data were 

associated with the emerging primary categories, producing more fully defined properties and 

dimensions.  

Resulting conceptual framework. The analytical process described above produced 

a conceptual framework based around four interconnected categories and their processes. The 

components to this framework were as follows: 
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• Four primary categories (processes) 

• Properties & dimensions of each category 

• Sub-categories & codes related to each category 

• Intervening & contextual conditions 

• Process diagrams & potential outcomes 

Some texts on GT methodology have called for the selection of a single “core” 

category around which the grounded theory is organized (Strauss & Corbin, 1990). However, 

GT proponents subsequently acknowledged that theory generation and the selection of a 

single core category may not be appropriate for every study using GT methodology 

(Charmaz, 2006; Corbin & Strauss, 2008; Strauss & Corbin, 1998). 

For the purposes at hand it was sufficient to use techniques from GT methodology as 

described to delve into the data, analyze them in a systematic, constant comparative way, and 

through this process develop a conceptual framework, including a set of four primary 

categories. The multiple stages of coding and analysis—1) initial, open coding, 2) refining 

codes and categories, 3) intermediate focused coding around incidents and interactions, and 

4) conceptual relating and sorting of categories—methodically developed this analytical 

framework.  

The framework generated was able to address the original exploratory questions in a 

meaningful manner, suggesting some of the key processes in the social world of the Taipei 

Hackerspace, while also proposing additional interpretation of the hackerspace phenomenon 

and indicating areas for further investigation. Charmaz (2006) wrote, “Grounded theories dig 

deep into the empirical and build analytic structures that reach up to the hypothetical.” It is in 

this spirit that the research questions are answered and the models of key processes proposed. 

These results are discussed in the following section. 
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Results 

RQ1) Through What Processes Did the Taipei Hackerspace Emerge? 

A note on the definition of “existence” for an ongoing process. When answering 

this question it must first be decided how to define “existence” for the Taipei Hackerspace. 

Although choosing a point at which the Taipei Hackerspace went from two people interested 

in an abstract idea to an embodied community network identifying as such is somewhat 

arbitrary, for the purposes here two main markers were adopted: 1) when the physical space 

was rented and occupied, and 2) when a routine of regular monthly meetings and open house 

events was established. Those two markers represented the existence and a relative 

stabilization of a Taipei Hackerspace community network for the period under study. 

However, it is important to remember that as a particularly dynamic social grouping, the 

Taipei Hackerspace is in a constant state of becoming and as such the idea of a fixed or stable 

state is at odds with the reality on the ground. 

A brief account of initial organizing. The initial organizing period can be 

considered as extending from late 2012 to May 2013 (see Table 7). In late 2012, MH33, a 

European physicist working in Taipei, independently created a “Taipei Hackerspace” 

Facebook page and a listing on hackerspaces.org. American MU38, upon moving to Taipei 

for his job at a major technology company, promptly sought out a hackerspace. His online 

searches led him to MH33 and they arranged to meet. The two quickly decided to move 

forward and plan an event to gauge interest, using the Facebook page and a mass email to 

spread the word. This event, the “Taipei Hackerspace Mini Faire” was held on February 2, 

2013 at the Taipei offices of MU38’s employer and included hands-on workshops as well as 

a videoconference with representatives from U.S. hackerspaces. At the time I judged the 

attendance to be between 50-70 people, 70% male, and the majority from Taiwan. After 
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seeing the turnout and participation level, MU38 said, “We knew it was a hit then, we just 

had to go do it.” Attendees were encouraged to sign up for an email list. This list was used to 

coordinate a search for a physical space to rent, the next step towards creating the 

hackerspace. A small group coordinated informally to conduct the search. After a few weeks 

a suitable space was found in Taipei’s Datong District and in March a lease was signed. 

MU38 co-signed the lease with a Taiwanese participant (MT33) and prepaid half of one 

year’s rent. MU38 then sent out an email announcing that a space had been rented and calling 

a “Founders Meeting”. At the March 23rd meeting a group of about 18 people met in a cafe, 

discussed the future hackerspace, and then visited the newly rented space. Less than a week 

later, on March 27th, a “Hackerspace Potluck Cleanup Party” was held. Subsequently, 

participants began donating furniture, equipment and other goods to the space. Some outside 

donations were also solicited. During the period April-May, 2013, Taipei Hackerspace 

activities seemed to reach a relatively steady state of active communication on social, 

technical, organizational, and other topics via the Google group. By the end of May, the key-

holder/member meetings and open houses became routinized as regularly scheduled, monthly 

events. 

The Taipei Hackerspace is its own grandest project, and can be considered through 

the lens of a project organizing process. For this “meta” project, the catalysts were two 

primary co-founders who engaged a “resource web” of interested participants and available 

material resources, and the resulting community network emerged through a pattern of “ad 

hoc collaboration”. The Taipei Hackerspace can be considered a community in the sense of a 

relatively small, local group of participants with personal ties based around common 

interests, practices, and a shared space. Online activities extended, augmented, or sometimes 

substituted for in-person interactions, however the shared physical space remained the main 

point of reference for community interaction.  
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Table 7  

Timeline of Initial Organizing 

Date Event description 

Late 2012 Facebook and Hackerspaces.org listings (MH33) 

Jan. 2013 Two co-founders connect and meet (MH33 & MU38)  

Feb. 2013 1st public event, “Taipei Hackerspace Mini-Faire” 

Feb.-Mar. 2013 Search for rental space 

Late Mar. 2013 Space rented, “Founder’s Meeting” 

Late Mar. 2013 Public “Potluck Cleanup Party” 

Apr.-May 2013 Online and in-person organizing, 
outfitting space w/donated furniture, equipment, tools 

May 2013 Regular monthly meeting schedule set 

 
The initial organizing process. The catalyst figures first enabled and aligned 

participation around the idea of a “hackerspace” based in part on personal “prior defining 

experiences” (see Figure 6). After enlisting interested participants and other resources, ad hoc 

collaboration led to an autonomous community network with qualities of domesticity and 

reinforcing cycles of behavior such as sharing. Without traditional leadership roles, group 

coordination and decision-making entailed multiple forms of negotiating, however a pro-

active, “just do it” approach often seemed most effective. This do-ocracy was characterized 

by individuals initiating and carrying out activities based on perceived needs, without first 

seeking approval of the entire group. Such norms and patterns of behavior contributed to 

group culture and identity, thus stabilizing the community network. 

As the beginning of this study corresponded with the initial organizing of the Taipei 

Hackerspace—and followed its development for a period of approximately 11 months dating 

from the first public meeting—it offers a unique and valuable perspective on the emergence 

of the Taipei Hackerspace community network. 
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Figure 6. Initial organizing process. 

Catalysts & prior defining experiences. Catalysts are needed to make things 

happen, to convert abstract ideas and talk into action. The catalysts for the founding of the 

hackerspace were the two primary co-founders (MU38 & MH33). Based on observation and 

interviews, the qualities that these two shared and that emerged as key to the creation of the 

hackerspace were 1) a bias towards action over planning, 2) being comfortable with uncertain 

outcomes, and 3) previous first-hand experience that provided a model.  

Where do these catalysts derive their ability and motivation? Though certainly 

personality—inclusive of its genetic, biochemical, and nurtured properties—plays a large 

role, both primary co-founders described specific transformative social experiences that 

allowed them to envision the possibility of starting a hackerspace. In the case of MH33, the 
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experience he pointed to was a weeklong entrepreneurial event, “Startup Bus”. For MU38, 

the primary reference was time spent at San Francisco’s Noisebridge hackerspace. 

“You can do it” and the importance of prior experience. The seed of the Taipei 

Hackerspace was first sown by MH33 when he decided to post online listings for an as-yet 

non-existent hackerspace in Taipei. He described his decision to initiate the Taipei 

Hackerspace project thusly: 

It was like the, the Richard Branson style, eh style of “fuck it, let's do it” sort of thing, 

so I went online and uh, and on the Hackerspaces.org I started a page for this one, and 

I started a Facebook page, and like, I don't know what's going to happen, I'm just 

going to get the ball rolling. (MH33) 

Certainly part of the pro-active, catalyst nature and the acceptance of risk and uncertainty that 

MH33 displayed is personality-based. However, his reference to Virgin Group founder 

Richard Branson and his entrepreneurial spirit also connect to his prior experience with 

startup and entrepreneurial activities. He related how he had been deeply affected by his prior 

experience with “Startup Bus” and that spending time in that social environment had instilled 

in him a kind of “you can do it” ethos. He described subsequent experiences with launching 

projects in Taipei as building his confidence and leading up to his decision to “get the ball 

rolling” on the Taipei Hackerspace. 

The other primary co-founder MU38 described his experience at the San Francisco 

hackerspace Noisebridge as a kind of revelation. Though he had visited related organizations, 

such as Hacker Dojo and TechShop, afterwards he realized “the thing that I'd always been 

really looking for was something like Noisebridge.” The way he phrased his discovery of 

Noisebridge, “And without knowing it, that's what I was looking for”, underlines the 

importance of first-hand knowledge of a community order to have a model to consciously 

emulate. Though other participants did not share MU38’s prior first-hand experience, 
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Noisebridge nonetheless became a common reference point—as mentioned by multiple 

interviewees—due to his affinity for this model and the values he saw represented there. 

Like MH33, MU38 described a bias toward action and being comfortable with 

uncertain outcomes when relating his thought process during their initial discussions: 

I made this choice right at the beginning where I was talking to him about it, I'm like, 

‘I could either just try to think it through and see what we really need and go 

through…or, just call a meeting and do it.’ What's the worst that could happen, right? 

Yeah. So, I opted for the ‘just do it’ plan without thinking about anything. (MU38) 

MU38 did not explicitly link his “just do it” attitude to his experience at Noisebridge, 

however he described his identification with qualities he saw in the Noisebridge community: 

being pro-active, expeditious/solution-seeking, and valuing experimentation, not being afraid 

to try and fail. This ethos was echoed by Eric Stein from Chicago’s Pumping Station One 

hackerspace during his “Hackerspace Mini-Faire” videochat; he said that by joining a 

hackerspace and seeing others at work he realized “there’s no penalty if I fail”. Stein thus 

also situated this motivation or catalyst nature socially, and continued by saying that being a 

part of the hackerspace community “was like an enzyme making me do shit”.  

The “just do it” attitude was manifest in the two primary co-founders decision to 

organize a public event only two weeks after they first met. The “Taipei Hackerspace Mini-

Faire”, held February 2, 2013 in the Taipei offices of MU38’s employer, included guest 

speakers such as Eric Stein and Noisebridge’s Mitch Altman via video chat, as well as 

clothes-hacking, soldering, and Arduino workshops. MU38 described the work organizing 

the event as “very last minute”, with some speakers from the U.S. only confirming a couple 

hours prior to the event, which is in line with the action over planning attitude of the co-

founders. The “just do it” attitude applies again to the search for a physical location to rent: 
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just a little over a month after the first public event a suitable space had been located and 

rented.  

Again, the key shared qualities of these two catalyst figures were: 1) prioritizing 

action over planning, 2) being comfortable with risk, uncertainty and the possibility of 

failure, along with 3) having a model to emulate based on previous experience. 

Underlining the importance of the catalyst: the hackerspaces that weren’t. An 

interesting note is that both MU34 and MT26b, unbeknownst to each other, MH33 and 

MU38, had separately considered starting a hackerspace in Taipei. MU34 had been 

discussing starting one with at least two others, but then he met MH33 and they all joined his 

and MU38’s effort. MT26b had independently decided that he didn’t have the requisite 

financial resources to start one. 

This again highlights the necessity of catalyst figures to initiate action and an 

organizing process, and also to mobilize and “enlist” human and financial resources. For the 

most part, the same conditions and existed—and the same group of potential participants—

were accessible to those others interested in starting a hackerspace but nothing materialized 

from their thinking and discussions. 

 A network of potential: engaging and aligning the resource web. After the resolve 

to collaborate and try to start the hackerspace together, the two co-founders next needed to 

enlist more participants. This was part of a process of engaging a resource web that included 

human, technological, and other material resources. 

The affordances of the Internet—in terms of connecting strangers around an interest 

while also facilitating subsequent communication and organizing—were also clearly vital in 

this regard. Aside from the crucial initial connection between the two co-founders, the 

Internet was also vital in rapidly enlisting interested participants. The “Mini-Faire” was 

publicized via email and event postings online and was thereby able to attract approximately 
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70 people. At this event, participants were invited to join a Google group email list for 

organizing the nascent hackerspace. One immediate and practical use of the list was to 

coordinate the search for a space to rent through proposing real estate listings and arranging 

visits. Though it is something of a commonplace to say, the connective potential and 

affordance of the Internet nonetheless formed vital connective tissue in the resources web 

that enabled the creation of the Taipei Hackerspace.  

It is worthwhile noting that a number of early participants, including MU34 and 

FT25, heard about the effort to organize the Taipei Hackerspace through in-person 

introductions to MH33. In other words, despite the apparent effectiveness of the Internet in 

connecting interested people and organizing events, personal networks were also significant 

in involving participants. 

The “Mini Faire” was not only a means to gather potential participants, it also served 

to frame the hackerspace project, aligning people along an initial trajectory in a kind of 

“translation” process. The co-founders did this by providing description of what they hoped 

the hackerspace could be and through the activities, such as hands-on workshops, that they 

organized for the event. The affordance of the Internet also served in this enlisting and 

alignment process with veteran representatives of U.S. based hackerspaces addressing the 

group gathered in Taipei via real-time videochat. In this manner, Mitch Altman (from San 

Francisco’s Noisebridge) and Eric Stein (from Chicago’s Pumping Station One) were able to 

impart their ideas and beliefs about what a hackerspace was or could be based on their 

experiences. 

The newly coalescing network of participants was necessary for the hackerspace 

project to proceed. One particular and practical reason this was necessary was that the co-

founders did not speak Mandarin. In order to conduct the search for a space to rent, as well as 

to negotiate with the landlord, both local knowledge and Mandarin ability were, if not 
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absolutely required, then certainly extremely helpful. It was two Taiwanese participants 

(MT33 and FT37) who suggested the location that was eventually chosen and also assisted 

with the rent negotiation and co-signed the lease. 

In addition to time spent and knowledge offered, early contributions also took the 

form of labor and materials. After the space had been rented, participants contributed their 

time and labor doing cleanup and organizing the space. Material contributions came in the 

form of furniture, housewares, tools and equipment. Whenever a group event was planned, 

people contributed food and drink. 

Participants and relative outsiders both donated or contributed furniture and 

equipment, and MH33 noted in his interview that he felt that external donations, aside from 

being convenient for people or companies that wished to dispose of items, were always 

motivated at least in part by interest in and approval of the hackerspace. During the April 

2013 open house, I observed how the operator of an open source software consultancy who 

was not a regular participant at the hackerspace nonetheless donated boxes of new and used 

electronics as well as an Internet-controllable robotic car that retails for approximately 

US$200. Contributions from external entities or peripheral participants required that the 

nature of the hackerspace was broadcast and represented in some way, and this came both 

through public online representations as well as personal networks like MH33’s. 

Being able to secure supplies for projects was also an important supporting condition 

for the hackerspace. The space that the group chose was located in Taipei’s Da-tong District (


�), near Tai-yuan Rd. (�	�). In my notes at the time I wrote that I found the 

location, recommended by MT33 and FT37, to be meaningful because the area is a historic 

commercial center and is still populated by many small merchants specializing in wholesale 

goods including fabric, piping, motors, chemicals, hobby electronics, craft materials, and 

more; it is a center for DIY and small business suppliers. The Guanghua Digital Plaza (��
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��) is also located not far away and it was frequented by hackerspace participants looking 

for electronic components and tools. As expected, participants also secured such material 

goods via online ordering and delivery, however the accessible local retailers were an oft-

used resource in support of hackerspace activities. 

The human participants and material resources, the affordances of the Internet and the 

local retail suppliers, all contributed to the resource web that was engaged by the catalysts in 

pursuit of the hackerspace project. Interested participants were enlisted both online and 

through personal networks. The contributions from participants, whether in the form of 

material goods, labor, or knowledge, were part of a reinforcing cycle of sharing that began 

from the first “Mini Faire” event. The creation of this network of potential also involved 

some degree of alignment around the concept for the hackerspace set out by the co-founders 

at the “Mini Faire” and through initial communications. 

Ad hoc collaboration & domesticity. From the beginning, the collaboration in 

launching the hackerspace had an ad hoc character. This was largely a natural result of a 

number of factors: it was a volunteer effort, there were no fixed roles within the group, and 

the co-founders resisted rigid definitions or rules. It was largely a do-ocracy from the start. 

The first project after the “Mini Faire” event was to find and rent a space. This proceeded in 

an ad hoc manner, with those who were able and willing coordinating via the email list and 

volunteering their help. As mentioned, having Mandarin speakers with local knowledge was 

an important resource for the group as they tackled this task. The collaborative efforts to 

clean up and equip the space once it was rented were also largely ad hoc in organization. 

Early events, like the March 2013 “Hackerspace Potluck Cleanup Party”, were likewise “free 

form”; people contributed and assisted as they they wished, with no special requirements or 

restrictions. 
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Much of this early collaboration also contributed to a domestic quality in the 

hackerspace, both through the increasing familiarity between participants and also through 

the actual physical furnishing and layout of the space. In the first few months, significant 

effort was spent on arranging the environment of the new hackerspace. Part of getting the 

hackerspace up and running was therefore also a matter of achieving a certain level of 

domesticity: the furniture was secured and arranged, routines for trash and recycling were 

established, food and drink were shared at open house events, and perhaps most importantly, 

familiarity and trust grew between participants.  

In many ways, the first group project for the community was this initial equipping and 

“domesticizing” of the physical space. This effort also served as a way of getting to know 

each other through collaborating. Throughout this period there was plenty of informal 

socializing, both during scheduled open houses and at other times. (There was no set 

schedule for open hours; the space was open to the public whenever one of the key-holders 

was present.) 

Negotiating meaning, foreshadowing tensions. Aside from project-type 

collaboration, the initial organizing of the hackerspace also involved negotiating meaning 

between participants. Group negotiations, whether online or in-person, informal or planned, 

were both necessary for organizing purposes and also a site revealing multiple tensions. 

Some of the most notable of these regarded the use of English, membership structure, and 

funding matters. These issues were part of more existential questions regarding the nature of 

the hackerspace: what it should be, what its goals were, and how it should be organized, 

including whether there were leadership roles. 

The first group meeting was an instructive incident that brought to light many of the 

aforementioned tensions. After the co-founders and the ad hoc “search committee” had 

located and rented a physical location, MU38 sent a message to the email list calling on 
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interested people to attend a “Founders meeting” to discuss paperwork and make plans. I 

attended the meeting and noted there were around 18 people there, a mix of Taiwanese and 

non-Taiwanese, many of whom had not met in person before. The dominant language of 

conversation was English and I noticed that some people seemed uncomfortable with this, 

previewing the ongoing language issue. 

The topics of membership structure and fees dominated the conversation. In a later 

interview, FT25 recalled being frustrated with the disorganized nature and tone of the 

discussion and said that she had appealed to MH33 to take a more authoritative role. I also 

noted that the discussion was unfocused and people seeming agitated when discussing money 

matters. Perhaps adding to some people’s confusion about funding structure was MU38’s 

disclosure that he had already pre-paid 6 months of rent for the space and was not particularly 

concerned about being reimbursed. 

To some degree, the meeting was a continuation of the alignment around the co-

founders’ concept of the hackerspace. In terms of organizational structure and guidelines, the 

two primary co-founders did present a model to follow. At the meeting, MU38 explained that 

he and MH33 had agreed that they should model the Taipei Hackerspace on two other 

hackerspaces in particular: Noisebridge, in San Francisco, and Pumping Station: One, in 

Chicago. According to MU38, this model assumes that everyone is welcome to come and 

participate free of charge, and that memberships need to be approved by current members; 

money doesn’t buy a membership, the existing members need to want someone to be a 

member. Membership privileges include having a key, perhaps a storage space, and 

contributing to decisions regarding the hackerspace. Though subsequently at least one other 

participant aside form the co-founders, MT26a, recalled this reference point, other 

interviewees and participants lacking first-hand hackerspace experience did not refer to other 

hackerspace and it can be assumed that these references were not as salient or meaningful. 
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One external condition relevant to negotiating and group identity was Taiwan’s 

regulations regarding NPOs. It was generally assumed and supported that the hackerspace 

would apply for NPO status, in part so that it could legally accept donations. This discussion 

had started on the email list, and at the “Founders Meeting” MT26a took the initiative to 

begin gathering signatures for the official NPO application form. One significance of the 

application was that it would require the hackerspace—a group that intentionally resists any 

kind of delimiting definition—to define itself and eventually submit a charter document for 

the sake of a government agency. 

Already in this first “Founders Meeting”, it was apparent that the hackerspace was a 

heterogeneous group with diverse interests and understandings of the hackerspace project. 

The issues discussed and both the informal and planned discussions and negotiations around 

them continued throughout the data-gathering period. Negotiations, online and in-person, 

were often spontaneous and informal. However, regular monthly meetings for key holders, 

along with monthly open houses, were also scheduled. However, the group decision-making 

process continued to be fairly undefined. 

RQ2) How Do the Local Conditions in Taipei, Taiwan, Affect the Organizing of a 

Hackerspace?  

The question of whether the hackerspace model can work in Taipei is a question 

regarding location-specific conditions and their interaction with both broader influences and 

social processes in the context of the hackerspace project. According to this study, the answer 

to this question must be “yes”. In fact, a hackerspace that fits the model as described in the 

literature review is currently functioning in Taipei. The fact that the hackerspace is loosely 

defined and adaptable, allowing for a range of local interpretations, certainly contributes to 

its success in spreading to diverse locales. In the case of the Taipei Hackerspace, there were 

some qualifications to note: it was suggested that language differences, as well as diverse 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  90 

cultural and educational backgrounds, impeded or added “friction” to some interactions, 

requiring negotiation among participants. In some cases, multicultural conditions may 

discourage some segments of the local population from becoming involved and “making it 

their own”.  

The main issues in this regard that arose during research were: 1) the effects of 

language use and a multicultural environment on participation, 2) a perception of resistance 

to certain hacker/maker values due to Taiwanese culture and education, and 3) the perception 

of a cultural component to different attitudes towards hackerspace processes such as 

organizing projects, collaborating in groups, as well as negotiating and decision-making. 

Apart from conditions affecting social interaction, Taipei also presented specific material 

conditions that were part of the local context for the hackerspace and seemed generally 

favorable. 

English was the default language from group communication because it was the only 

common language for all initial participants (i.e., some non-Taiwanese did not speak any 

Mandarin, while all Taiwanese spoke some English). However, in some cases English use 

created a public perception of “foreignness”, potentially discouraging participation. During 

group discussion and negotiating, English skill seemed to affect willingness to participate and 

conditioned relative “voice” and influence. Language differences may also affect 

collaboration, including how participants form groups to conduct projects. 

A number of Taiwanese participants also reported that their cultural and educational 

background discouraged a “maker spirit”, primarily by frowning upon the pursuit of interests 

based on curiosity and without material benefit. There were also some indications of 

“uncertainty avoidance” that might have made some potential participants less likely to 

become involved and less likely to be catalysts and pro-actively initiate projects. 
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In general, some participants perceived different attitudes toward processes—such as 

doing projects, sharing, and negotiating—as culturally conditioned. In some cases this 

expressed itself as different attitudes toward decision-making, and may be related to different 

orientations on an individual-collective continuum. 

Despite noting potential friction resulting from a multilingual, multicultural 

environment, no one interviewed was opposed to such diversity; in fact, participants 

considered such diversity to be beneficial in terms of enhancing the overall value and 

potential of exchange. 

In a broader context and in material terms, a Taipei location appeared to offer some 

potential benefits such as reasonable rent, fast Internet, urban density, Taiwan’s established 

position as an electronics manufacturer, and sites like Guanghua Digital Plaza and Da-tong 

shops for procuring equipment. The growing “maker ecosystem” in Taipei, comprised of 

similar spaces and fabbing communities, may also present positive network effects 

supporting the Taipei Hackerspace. Interfacing externally with these related spaces, as well 

as with government agencies for the purposes of NPO registration, likely requires additional 

negotiating and “boundary work”. 

A multilingual elephant in the room. Starting with the somewhat banal elephant in 

the room, the issue of language was a condition affecting nearly every hackerspace activity. 

From how people collaborated and negotiated to public perception based on online 

communications, the language used was seen to affect the interaction. Language undoubtedly 

presents some problems and issues for the hackerspace.  

As the most commonly understand language among all participants, English became 

the default language for many group hackerspace activities. However, individual participants 

had widely varying levels of ability and comfort with using English. Mandarin Chinese was 

the default language of communication among Taiwanese participants, who had varying 
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degrees of English ability. English was the default language of communication between non-

Taiwanese, though for a number of them English was also a second language. As the 

majority of the non-Taiwanese participants did not have functional levels of Mandarin, 

English became the lingua franca for group activities involving both Taiwanese and non-

Taiwanese participants. 

Nearly everyone interviewed acknowledged that language choice presented some 

issues. People talked about the issue primarily in terms of recruiting new participants and the 

image the space presents via online communications in English. Multiple Taiwanese 

interviewees claimed that Taiwanese visitors who were not especially comfortable with 

English would feel “stress” knowing that they may have to communicate in English with 

some hackerspace community members, and that this was a deterrent to some. For example, 

referring to using English to interact with non-Taiwanese in the hackerspace FT37 said, “I 

think it's just a matter of practice, but if you're talking about the kind of Taiwanese person 

who has never been in contact with foreigners, I think it will be very stressful.” 

During one hackerspace visit, a non-Taiwanese participant recounted to me how he 

brought a Taiwanese friend to the space who, despite having a technical background, did not 

understand MU38’s English and felt too intimidated to stop him and ask questions. MT33 

pointed out that an element of chance might influence newcomers’ first impressions of 

primary language in the hackerspace: “For new people, suppose when they come, with their 

‘timing’, it’s all foreigners here and they don’t know how they should communicate. Will 

they come again? They might have to think about it and they might be a little timid.” Though 

MT26b was clear that he thought having a number of English-speaking, non-Taiwanese 

participants at the hackerspace was an asset, he acknowledged it might make some 

Taiwanese uncomfortable: 
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because there are foreigners here and they speak English, when they (Taiwanese) 

discover this is the situation, they might start to feel scared. What they’re afraid of 

maybe isn’t that these people aren’t friendly, or something, they’re afraid someone 

will want them to speak in English, this kind of thing. Even if they’re not really 

afraid, it will produce some emotional pressure. (MT26b) 

MT26b continued by specifying that he thought the problem was more one of mentality than 

language ability, per se: “I think the vast majority of Taiwanese people’s English ability, 

even if it’s not very good, not sufficient for complicated communication, still is enough to 

speak a little or understand some simple stuff. So actually if one is willing to communicate, 

language isn’t a problem. The problem isn’t in language, I think it’s in the mentality.” 

In my own observations I noted many local Taiwanese visitors who visited a few 

times but didn’t end up involved on a regular basis, though it is unclear how much of this is 

due to being uncomfortable interacting in English with non-Taiwanese. I also observed that 

even familiar, core participants sometimes segregated themselves by language. It seems that a 

degree of extra effort is required in order to ease interaction between native Mandarin 

speakers and non-Taiwanese, as well as to make the hackerspace inviting to a wider range of 

people. 

Aside from using more Chinese on the hackerspace Facebook page, I did not observe 

anyone proposing specific strategies to address the language issue, nor did the interviewees 

propose any. Of course, on an individual level each participant had a different approach 

toward interacting in a multi-lingual context, ranging from engaging enthusiastically in a 

second language to precluding the possibility of doing so by declaring oneself unable. Given 

that Taiwanese participants can’t all be expected to learn fluent English and non-Taiwanese 

participants won’t necessarily all learn Mandarin, MH33 summed up by saying, “all we can 
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hope for is really just, solving, solving it in practice, in particular cases. And I think that is 

good enough, instead of a, an overall solution.”  

A “feeling of distance.” Many participants expressed concern about being able to 

involve active participants in sufficient numbers to make the Taipei Hackerspace 

“sustainable”. A recurring topic of discussion, according to interviewees and my own 

observation, was how to attract new participants, and Taiwanese in particular. An important 

aspect of participation in the hackerspace was being able to “make it one’s own” and feel at 

ease in that environment. However, observation and interview responses indicated that many 

newcomers were unable to “make it their own”, with the result that they did not continue to 

participate. A term that two interviewees (FT37 and MT26b) used to explain the reluctance 

of some to participate was a “feeling of distance” (��� ju4li2gan3). (This is also explored 

in the results to Question 4.) 

Language differences certainly played a role in this phenomenon. One example is 

through the image that the Taipei Hackerspace projected via its online presence. I had noted 

the vast preponderance of English posts on the Taipei Hackerspace’s Facebook page and 

heard of a few participants who thought this was a problem. Though it turned out that it was 

not intentional, and simply due to one or two non-Taiwanese members taking the initiative to 

post material on the Facebook page, the result was a perception of a primarily foreign and 

English-speaking environment. MT26b thought the Facebook page being primarily in 

English would induce “a feeling of distance” in many Taiwanese users that would dissuade 

them from seeking more information and engaging with the community. He also described 

locals’ reaction in psychological terms, saying that they would “feel a little burden, a little 

pressure” when English was used. 

Responses from Taiwanese interviewees suggested that there might be additional 

cultural factors as well, including a general expectation that activities be more organized, a 
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reluctance to take initiative, and feeling unsure about the terms of using resources or 

equipment. In the end, this “feeling of distance” is probably a combination of factors that 

contribute to an overall impression or atmosphere in the Taipei Hackerspace.  

Is the “maker spirit” more Western? In an interview, FT37 said she believes that 

there are fewer people in Taiwan with the “maker spirit” than in the West. She cited a 

tendency in Taiwanese education to discourage pursuing extracurricular interests, saying, 

“Actually, in Taiwan, our education doesn’t encourage people to do stuff on their own 

initiative.” A comment from FT25 that aside from professional designers she had not found 

others who “hacked” clothes is consistent with this view and raised the “expert-amateur” 

distinction that characterized other responses by the same interviewee. In his interview, 

MT26b concurred that the educational system in Taiwan does not encourage studying things 

outside of the material provided by schools and said that this tendency has lasting effects: 

“To a considerable degree this affects Taiwanese people’s motivation and attitude towards 

encountering, understanding, or trying new things. They’ll think, sometimes it’s not that they 

don’t want to find out, it’s rather that they’ll think, it doesn’t feel natural, doesn’t feel 

comfortable.”  MU34, a Taiwanese-American, was concerned that some Taiwanese visitors 

to the hackerspace are “scared to touch stuff” and wondered how to “start breaking these 

habits”. He continued by musing that, “In some ways, it's actually just making people feel 

safe to take that step, to travel down that road.” That differing understandings of sharing 

attitudes and expectations could cause some potential participants to hesitate was an idea also 

raised by FT25 in her interview responses. 

Talking specifically about hackerspace culture and echoing FT37’s comments about a 

lack of accessible, organized activities dissuading participation, American MU38 also 

referred to a possible tension with local perspectives. He said, “It (a more “chaotic” style of 

hackerspace) is just a different philosophy, I think. I'm not sure if it actually fits in really well 
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here in Taiwan yet.” MU38 continued by noting that those who “don’t quite understand it” 

might go to a similar local space, Fab Lab Taipei, because there “they hold a lot of more 

structured classes.” 

The proliferation of hacker/makerspaces and related activities in Taipei would seem 

to contradict FT37’s belief that there are fewer Taiwanese with the “maker spirit” than in the 

West. Additionally, the Taiwanese interviewees themselves were counter-examples to such a 

claim. However, the issue of whether such hacker/maker activities are presented in a more or 

less structured way may be more to the point. Whether or not certain preferences for structure 

or organization were culturally conditioned, hackerspace participants perceived them as 

being so. 

Perception of cultural and educational background effects. A number of 

interviewees connected differences in discussion and decision-making styles with differences 

in cultural background. FT25, describing a perceived lack of results from the “Founders 

meeting” in March 2013, said, 

I think it's because Western people or people who're speaking English are more, they 

respect each other's voice. So, they tend to have discussion instead of have somebody 

in charge present to people. Which sometimes make it not really efficient. It's 

definitely cultural difference issue. (FT25) 

In another sense, FT25’s comment can also be interpreted as relating to the individual-

collective tension in the Western “respect” for the individual’s voice or opinion. 

For FT37, different approaches to initial organizing and efforts toward founding an 

NPO sometimes reflected cultural differences regarding planning and organization. The 

tendency she attributes to “Asian people” is somewhat contrary to the idea of the pro-active 

catalyst figure: 
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(Co-founders MH33 and MU38) just said, ‘We don't need a plan. We'll figure it out 

when we get there.’ It just feels different, because we might, it's just we Asian people 

might think if you want to do something, you first need to prepare, you need to plan 

things well first. (FT37) 

Though stating that he thinks individual character is probably most important, MH33 

said that he had nonetheless observed behavioral tendencies among some participants that he 

associated with two main cultural backgrounds: Taiwanese/Asian and American. MH33 

described the “Taiwanese/Asian” behavioral tendency as lacking in initiative, seeking leaders 

to follow and displaying a sort of “see what everybody else is doing and do that one” attitude. 

On the other hand, MH33 described the “American” style as more individualistic but at the 

same time seeking to apply greater structure to things: “(The American approach is) not 

necessarily happy with open-ended stuff, and not necessarily happy with…multiple answers 

for a single question.”  

MH33 continued by saying he didn’t think these occasionally diverging positions 

have to cause conflict, but that they might require that more effort to be spent when 

organizing and communicating: “I think there's a very rich interplay of the different cultures 

due to having multiple people, and, and because of that it needs a lot more thought.” FT37 

spoke of negotiating the multi-cultural element in a similar way: 

Ways of thinking will definitely be different, because we're originally from different 

countries. But I think if you're not, as long as you don't insist that your way is the only 

right way, I think there won't be a problem. Sometimes we think something's right, for 

example, but how (MU38), (MH33), or (another non-Taiwanese core participant) say 

to do things also makes a lot of sense. It's just that our previous education wasn't that 

way. I think it's just, if everyone can communicate, I think there won't be, it doesn't 

matter. (FT37) 
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Whether cultural background affected hackerspace social processes and, if so, to what 

degree is a slippery question. Each individual brings a world of experience and a bundle of 

brain chemistry to each social interaction and determining what attributes owe primarily to 

cultural conditions and which are more individual in origin is an extremely difficult task. In 

the case of the hackerspace, what can be stated with certainty is that most participants had the 

perception of effects flowing from cultural differences and that this perception influenced 

how they interpreted social interactions. 

RQ3) Are Any Ideological Elements from Hackerspaces’ General Development 

Incorporated within Local Practice?  

As seen in the literature review, hackerspaces developed from a particular context and 

are associated with a number of communities and movements that have been described as 

having radical ideological orientations. These predecessors and influences include European 

media centers and autonomist squats, computer hacker communities, early Internet pioneers, 

and DIY and crafting communities, among others. The politics of these loosely defined 

groups are diverse, but include anarchist, libertarian, and socialist strains. At the outset of this 

study, I was curious whether any ideological elements would be transmitted and detectable in 

a new hackerspace. The final research question was concerned with whether these elements 

were transmitted and if they played a role in everyday practice. 

During the course of researching the Taipei Hackerspace, it became fairly evident that 

political ideology was not salient to the emerging community. The only explicit, unprompted 

mentions of any ideological element that I observed came from the primary co-founder 

MU38 who had previously spent time at San Francisco’s Noisebridge. I found that for the 

Taipei Hackerspace community, negotiating practical solutions and a “minimum viable 

alignment” of values was much more salient than any questions of ideology. These values 
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were not explicitly politicized—which is not the same as saying they aren’t political—but 

rather were embodied in the interactions and practices among community members. 

Certain values and practices were initially shaped or given direction by influential 

connectors such as co-founder MU38 and adopted to varying degrees by other participants. In 

particular, a resistance to rules and requirements, a rejection of hierarchy, a preference for a 

do-ocracy and practices of sharing and openness were some of the values that he and MH33 

encouraged. However, the hackerspace once set in motion was a kind of autonomous and 

self-organizing group guided by its initial trajectory but whose norms and practices could 

evolve in an organic manner not subject to any one person’s preferences. 

Though ideology was not explicit in the Taipei Hackerspace, it was nonetheless 

present in these norms and practices. Specifically, hackerspace norms and practices displayed 

1) an alternative to conventional market relations in its “quasi-domestic” environment, 

sharing norms and embrace of open source, along with a resistance to passive consumerism 

through repurposing and modification of products, 2) an alternative to traditional educational 

models through embracing hands-on “learning by doing”, being guided by curiosity, and 

collapsing expert-amateur divisions, and 3) a rejection of conventional organizational models 

in its rejection of hierarchy and its patterns of ad hoc collaboration, negotiating and decision-

making. 

Hybrid economies: openness, sharing, domesticity and innovation outcomes. 

Sharing became a reinforcing cycle, or norm, within the Taipei Hackerspace. Perhaps the 

tone for this was set from the very beginning with the acts of sharing during the first public 

“Mini Faire” event: the co-founders contributed electronics kits for a workshop, instructors 

volunteered to teach, speakers volunteered to speak, and food and drink were provided. As 

documented previously, sharing of both material and non-material goods continued and 

became a norm. 
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Examples of sharing material goods abounded. In addition to paying for months 

worth of rent, MU38 arranged for the donation of tables and chairs from his company and 

also left a digital camera and tablet computer, among other equipment, to be freely used. A 

peripheral participant donated boxes of electronic equipment and a remote control car that 

retails for around US$200. On multiple occasions, MU34 and other core participants 

purchased and prepared food for others. 

Sharing of non-material goods, including time, labor, and knowledge also appeared to 

be a norm. Participants regularly spent time cleaning up or tending to housekeeping in the 

space. As MT26a had put it, “people here are really willing to share the knowledge…” He 

also said the he learns a lot from people because “they are willing to share” and that he 

“needs to transfer this kind of willingness to other people”, meaning that he should likewise 

share in turn. MU38 underlined the importance of non-material sharing, saying, “It's kind of 

all down to the generosity and the time of the people that are involved with the space. We're 

lucky here that we've got (MT26a) and (another core participant)… they help a lot of 

people.” Whether concerning material goods or expertise, it seemed that sharing was a 

common value in the hackerspace. It was also a value that participants explicitly wanted to 

promote. When asked what type of person he would want as a member of the hackerspace, 

MU34 responded by saying, “A person who shows the spirit of sharing.” 

The sharing norm within the hackerspace helped contribute to its domestic character. 

This was due in part to the special nature of hackerspace sharing: it was more of a “good 

karma” or “pay it forward” style of sharing where the sharer did not necessarily expect 

reciprocity from the original beneficiary, but rather simply that they would also benefit from 

someone’s generosity at some point. Domesticity was also an effect of the familiarity that 

developed between core participants through time spent together and collaborations on 

projects, as well as through the furnishings and physical layout of the hackerspace. For the 
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original group of core participants, at least, relations approached an almost fraternal character 

in their willingness to help one another. As MU34 put it, “if a person is in need of something 

[in the hackerspace], I’ll help ‘em get it.” 

The sharing and exchange of knowledge in particular was not solely a “feel good” 

practice, the belief implied by most participants was that such behavior created benefits for 

all. Viewed in this way, knowledge sharing norms in the hackerspace were not purely 

altruistic, they also were intended to produce benefits for the sharer. This concept was also 

seen stated in the negative case by some participants when they were asked about “non-

sharers” or “hoarders”. While participants said they would accept hoarding behavior to some 

extent, they qualified their statements. The qualifications that interviewees made were not 

based in statements of value or principle, as might be expected, but rather in terms of success, 

efficiency, and how benefits are distributed. For example, MU34 replied, “I don't have any 

issues with those people, like, if they don't want to share. My natural gut instinct would be to 

say that I don't think they're going to be successful.” MT26a stated that if someone is not 

open about what they’re working on, “that will be a little bit hard, because people don't 

understand what you actually want, so people cannot help you out in a quick way”, thereby 

framing the issue in terms of success and efficiency.  

MU34 again framed openness and sharing your process in terms of the benefits to the 

creator:  

There's a thing about having interactions and having arguments with people that help 

open up your mind to other possibilities…if you're creating something, you should be 

creating things, with other people, and having healthy debates with other people. But 

if you're creating and you're just creating in your own head, in your own black box, 

then I think you lose out. 
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MT26a correlated a willingness to share information among members to the open 

source development process and the speed at which projects can evolve. He used the example 

of the open source 3D printer RepRap:  

and now you can see there are tons of different versions, and different improvement 

for that kind, for RepRap. And so, that's one way to improve things in a very quick 

way. So, some people see your improvement and then copy it and then make it further 

improvement and then publish it. Things just could be evolved in a quicker way. I 

think that's the main benefit of the open source. (MT26a) 

To a degree, I found it surprising that respondents’ discussion of these issues seemed 

amoral and apolitical. However, it turns out this is largely consistent with the way RepRap’s 

own founder, Adrian Bowyer (2011), discussed his decision to make the 3D printer project 

open source: “The good moral and political arguments for Open Source are inconsequential 

as far as RepRap is concerned, and RepRap is not Open Source because of them.” Rather, as 

mentioned earlier, Bowyer (2011) has stated that his primary rationale for using open source 

is that is it is “an evolutionarily-stable strategy for a useful replicating machine that is 

intended to maximise its numbers in the world” and that it will “out-compete closed-source 

systems in reproductive fitness” (Para. 9).  

Sharing norms within the Taipei Hackerspace contributed to an environment that had 

a quasi-domestic quality and existed outside market-based relations. However, this is not to 

say that there were not reciprocity concerns. Participants expected a generalized return in 

some way, from someone, at some point in the future. It was a kind of diffuse expectation of 

reciprocity. Sharing of knowledge in particular, based on the openness of process particularly 

as relates to project-doing, was expected to provide general benefits to the project-doer and 

the wider community. Participants understood the benefits of openness and knowledge 

sharing in terms of efficiency and innovation success, and saw a parallel in open source 
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development process. In sum, sharing norms, domesticity, and openness created an 

environment that presented an alternative to direct, exchange-based relationships or market-

based modes of organization and collaboration. 

An alternative, hands-on educational model. The DIY ethos embodied by the 

values seen in the hackerspace and its participants presented an alternative take on education 

outside of traditional institutions and pedagogies. From the founding of the hackerspace, with 

catalysts demonstrating a pro-active, action-biased orientation, a willingness to experiment 

and acceptance of risk and uncertainty, to subsequent projects and activities in the 

hackerspace, a hands-on, learning by doing, collaborative approach was typical. This 

approach to learning and experimentation presented an alternative educational model. 

One aspect of this alternative approach is to blur the boundary expert-amateur 

distinction. This tone was set right from the beginning during the “Mini Faire” soldering 

workshop. The co-founders had purchased soldering irons and LED light kits to work on, but 

there was no one designated to lead the class for the entire event. Nonetheless, as MU38 

described it, with attendees learning and teaching in turn, the workshop succeeded: 

As it turned out, it actually worked out really well because we taught two or three 

people right up front and then they taught two or three people, and enough of 'em 

stayed behind to keep teaching more people, and then we ended up processing 

through like 80 different people through the soldering class, which was amazing. 

(MU38) 

For co-founder, MU38, approaching learning experiences in such an unstructured, 

collaborative way was superior to more structured approaches. He also discounted the 

necessity of having an expert or traditional teacher role for class-type experiences: 

If you're uh, if you're having a meeting about something that people are interested in, 

when the people show up, somebody will know enough about it. You just get a few 
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people together to pool the knowledge and then you can have a whole class on it. You 

don't have to go find some, like, well-versed person in a specific topic and then set up 

a class for it, set the class up and then let the person show up. It ends up working out a 

lot better that way, and that's the anarchy thing I'm talking about, the chaos of 

Noisebridge kind of. (MU38) 

As mentioned, although there were no designated leadership roles, MU38s beliefs 

were clearly influential to the overall tone and development of the hackerspace. However, 

interviewees FT25 and FT37 expressed preferences for more structured activities and 

workshops, so these different approaches were constantly being negotiated. 

Another way that the hackerspace represented an alternative view of education 

concerned access to and control of equipment. Although the hackerspace had some friction 

around lack of clarity of sharing terms for equipment and tools, in general anything in the 

hackerspace was accessible. On the other hand, participant MT26a gave an example drawn 

from his graduate school experience: 

another thing is that you cannot use the equipment in the university or other research 

center to do the thing you want. For example, we have the pH meter, but we haven't 

used it to test anything we curious about, but in the hackerspace we built a cheap pH 

meter and we test the pH value of the Coke, of the milk, of the whatever we want. 

(MT26a) 

His example also reiterates the importance of curiosity as a starting point for projects and 

experiments in the hackerspace. Speaking again of the implicit and explicit restrictions in his 

university, he continued, 

I think it's not good, because when you really want to do something you should try it 

and then if you think that it's right, you should persist. But the culture in the school 

doesn't make it in that way. (MT26a) 
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Another example of the approach to learning in a hackerspace environment is 

provided by the “what to do when it’s broken test”. As mentioned previously, attitudes 

toward broken, malfunctioning, or unfamiliar equipment may vary between the hackerspace 

and other communities. In some similar makerspaces, users might expect that the 

“management” would be responsible for making sure all the equipment was in working order. 

On the other hand, MU38 advocated an approach like the one he experienced at Noisebridge, 

where if something wasn’t working as expected, “it was my responsibility to solve a problem 

that I found or to discuss it with the other members and figure out why (it was that way)”. 

Speaking of equipment at Taipei Hackerspace specifically, MU38 says that “if it doesn't 

[work], you learn something, hopefully. Or you find another way to do it. It's just a different 

philosophy, I think.” The approach to malfunctioning equipment can indicate a philosophical 

orientation, where the hackerspace model is one of pro-active initiative and exploration. This 

is in contrast both to other similar makerspace and “fabbing” communities, as well as 

traditional educational institutions. 

Given the attitudes expressed by these hackerspace participants, it is not surprising 

that they also described clashing with traditional education environments. Taipei 

Hackerspace co-founder MU38 left high school in his second year to go directly to college, 

but left after only two semesters, saying, “This is exactly like high school, it sucks, I'm going 

to go do my own thing.” By his own description, his self-directed education consisted 

primarily of following his own curiosity and changing jobs whenever he got bored. (This 

autodidacticism has not harmed his career prospects; in fact it led to a career with one of the 

world’s largest and most respected technology companies.) 

MH33, the other co-founder of Taipei Hackerspace, described the friction over 

working methods that he experienced with his supervisor at a leading Taiwan research 

institution and how it resulted in his leaving the position. And MT26a’s excitement upon first 
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reading about hackerspaces in Make: Magazine can be understood in part as a reaction to the 

restrictive lab environment he experienced during his graduate study in biomedical 

engineering: 

I thought, “Oh, that's really cool! We really need to have (a hackerspace) in Taiwan.” 

Because at that time, in the lab, many research is kind of bounded by the policy for 

the schools, and by the restriction of the forms, and the opinions of the professors. 

(MT26a) 

A “headless organization”. As mentioned previously, the project collaboration 

patterns and much of the group negotiating and coordinating in the hackerspace followed ad 

hoc, do-ocracy patterns. Participants might take a temporary leadership role as catalysts for a 

particular project, but there were no “leaders” in a formal sense. As MH33 had said, part of 

his idea for the hackerspace was in fact a “headless organization”. Such a decentralized, anti-

hierarchical approach to organizing presented a contrast to more rigid and hierarchical 

organizational structures. 

The ad hoc and do-ocracy patterns were seen in project organization, ranging from re-

arranging the space to make it more welcoming to devising the labeling system for indicating 

the shared status of items. In these cases, as well as more technologically oriented projects, 

the leader(s) or catalyst(s) were filling a temporary role. 

The co-founders in particular were resistant to trying to designate or formalize 

leadership roles, an opinion that MU38 in particular expressed clearly when another 

participant suggested that the hackerspace needed more “leadership”. (Source: field notes, 

Nov. 5, 2013) 

Along with the preference for a “headless organization”, the resistance to rule-making 

also fit with the general pattern of resisting the imposition of any structure that might inhibit 

individual freedom and the latent possibilities in the network of potential represented by the 
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hackerspace. As MU38 had said when the issue of rulemaking came up, “keep an eye out for 

rules…rules, in general, in the future only cause more problems than they solve…” (Source: 

field notes, May 30, 2013) MT26b had a more laissez-faire attitude, simply saying, “Rules 

and this kind of thing, if it’s necessary for them to exist, they’ll exist. Especially since we’re 

all, everyone’s very ‘free’, yeah.” 

Are there any unexpected dangers to an insistence on a “headless organization” that 

resists rules? At least one participant expressed concern that a combination of the “free” 

nature of things at the hackerspace and some people’s desire for greater leadership could lead 

to a company or other outside organization gaining undue influence. This participant objected 

to MU38’s proposal that the hackerspace accept a gift of multiple tablet computers from his 

employer, a large tech company. The hackerspace could freely experiment with the tablets 

and perhaps report back on any interesting uses. The participant who objected was concerned 

that in this way the hackerspace would inevitably be influenced by the interests of a large 

corporation, and in one of the only explicit, ideologically oriented statements heard at the 

hackerspace, explained, “I know how those (corporate, capitalist) structures work, I want to 

see what other possibilities might be.” (Source: field notes, Nov. 5, 2013) The interactions 

around this issue brought to mind an example cited earlier: Mitch Altman’s decision to 

disassociate with Maker Faire because the organizer, O’Reilly Media, had decided to accept 

DARPA grant money (Altman, 2012). 

Influential connectors transmit values and practices. Some “values as practices”, 

such as sharing norms, seemed to transfer to the wider group easily, while others, such as a 

pro-active, willingness to experiment and accept risk, may have been more personality-

dependent. Especially in the case of an anti-hierarchical orientation and the implementation 

of a “headless organization”, where there were some participants who seemed not entirely 
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comfortable with this approach, influential connectors with “voice” were required to transmit 

and preserve such values. 

Though only one voice among the community, as a technically skilled co-founder and 

funder of the Taipei Hackerspace, MU38’s voice was respected and his beliefs and 

preferences thus influenced others. In his interview with me, he described in depth his 

preference for what he referred to as the “anarchist kind of methodology” and “chaos that just 

went together really well” that he experienced at San Francisco’s Noisebridge hackerspace.  

MU38 also literally connected the nascent Taipei Hackerspace group with San 

Francisco’s Noisebridge—along with Chicago’s Pumping Station One—via live video chat 

during the first organizing meeting, the “Taipei Hackerspace Mini Faire”. Separately, two 

other interviewees spoke of MU38’s reference to the Noisebridge model when describing 

Taipei Hackerspace, demonstrating that the idea of Noisebridge and its “anarchist 

methodology” as a reference and model has been transferred to other participants. The other 

co-founder, MH33, did not use the same terminology as MU38, but their views regarding 

resisting rules, leaders, and restrictions in general, largely coincided.  

These two influential connectors were instrumental in ensuring that the hackerspace 

preserved an alternative organizing mode similar to other hackerspaces such as Noisebridge 

and Pumping Station: One. Other participants’ interpretations of the hackerspace did not 

seem to extend to organizing and governance issues, based on observation and interviews. 

MU38 invoked Noisebridge primarily to stress his aversion to hierarchy and rules, and his 

endorsement of a more chaotic environment that take broad guidelines like Noisebridge’s 

“first principle”,  “To be excellent to each other”, as the most fundamental organizing 

principles. Although Noisebridge has certain associations with political activity—among its 

co-founders, one, Mitch Altman, broke off his affiliation with the Maker Faire exposition to 

protest the sponsoring organization accepting a U.S. government DARPA grant, while a 
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second, Jacob Appelbaum, is a hacker associated with Wikileaks (Altman, 2012; Rich, 

2010)—MU38’s references were not framed politically but rather referred to operational 

modes. Therefore, any political or ideological implications in these organizing and 

governance practices were still implicit rather than explicit. 

RQ4) What are the Key Community Dynamics and Processes? 

Hackerspaces have a seemingly fluid approach to organizational matters, prioritizing 

freedom and resisting restrictions. With minimal explicit structure, how does a hackerspace 

function? What processes are involved? The overarching process for the Taipei Hackerspace 

is a dynamic organizing process allowing for both the emergence and ongoing functioning of 

a community network. Analysis of participant observation and in-depth interview data 

yielded four primary process-oriented categories within the larger Taipei Hackerspace 

project. Those four primary categories were: 1) Project-ing, 2) Sharing, 3) “Making it one’s 

own”, and 4) Negotiating Meaning. 

These four primary categories and processes are interrelated, feeding into one another 

dynamically. Specific interactions, or sub-processes, that link them were indicated by the 

final stage of analysis, sorting and mapping categories and considering their interactional 

context (see Appendix G). However, the scope and manner in which each process presents is 

highly contextual. For example, collaborators on a project may share and negotiate while 

“project-ing” together, with the importance of “making it one’s own” being relative to each 

individual participant’s needs and circumstances. The final conceptual framework including 

these four primary categories and processes are, therefore, inextricably linked, however for 

the purposes of analytical clarity will be discussed individually. 
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Project-ing: an ad hoc organizing and meaning-producing process. 

The term “Project-ing” refers to the active nature of doing projects while also alluding to the 

representations and symbolic meaning thus produced (i.e., as an image is projected). Broadly 

defined, projects are simply purposeful endeavors undertaken by hackerspace participants. 

The hackerspace itself can therefore be considered its own largest project. Other projects 

range from coding software or assembling electronics to folding origami or re-arranging the 

hackerspace.  

The Project-ing process is outlined in Figure 7. Projects require a catalyst to move 

from talk to action, as well as a material and non-material resource web. These conditions 

together form what I have termed a “network of potential”. One this network of potential is 

engaged, the “project-ing” process proceeds via alignment of necessary resources through ad 

hoc collaboration, asking questions to enable sharing and exchange, and continuing to 

experiment and iterate. Collaboration is “ad hoc” in the sense that a project is usually set in 

motion first, with collaborators and resources enlisted when needed and with an element of 

chance. Collaboration is also ad hoc in the sense that the unit of participants and resources 

that coalesce around a project are specific to that project’s needs and therefore may only be a 

temporary “team”. Through projects, participants project identity, build reputation, gain skills 

and self-efficacy, and the process may help them make the hackerspace “their own”. The 

process of doing projects also has group outcomes: reinforcing norms, expressing and 

representing a group identity, while building familiarity, trust and thereby contributing to a 

sense of domesticity.  
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Figure 7. The Project-ing process. 

The Project-ing process diagram flows from the corresponding part of the final 

conceptual framework (see Table 8). These attributes of Project-ing as a primary category 

were the result of the final sorting and mapping process of analysis where the categories, 

codes and interactional contexts from intermediate coding (see Appendix F) were related and 

checked against prior categories. The “Project Collaboration” category from intermediate 

coding formed the basis for much of the final Project-ing category and process. 

Table 8  

Project-ing: Properties, Dimensions, and Sub-categories 

Properties & dimensions 
(primary) 

Social: Individual to Collaborative 
Openness: Closed to Open 
Expertise: Technical to Non-technical 

Properties & dimensions 
(additional) 

Scale (Time, Involvement) 
Mobility, sites of collaboration 
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Representational, symbolic value 
Perception of project value 
Relative structure of process 
Individual experiential outcomes 
Reputation-building 
 

Related sub-categories   
The Catalyst 

• Curiosity, starting from a question or challenge  
• Pro-active catalysts “just do it” 
• Being willing to experiment, risk acceptance 
• Being expeditious & solution-seeking 
• Confidence gained from prior experience 
• Certain participants act as influential connectors 
• Entrepreneurial spirit 

 
Network of Potential / Resource web 

• Similar spaces are complementary 
• Diverse skills and backgrounds are a strength 
• Using shared tools & materials 
• Online documentation & media 

 
Ad hoc Collaboration 

• Element of chance 
• Opening process, asking for help, enlisting 

collaborators 
• Knowledge sharing and exchange 
• Learning through problem-solving 
• Collaboration breeds familiarity and “at-homeness” 
• Reinforcing sharing norms 
• Collaboration impediments 

 
 

The catalyst. Every project requires a catalyzing agent. The catalyst is the initiator of 

action, the one who takes the first step. The motivations for taking that first step may be 

myriad and partially a result of cultural and educational background, in addition to more 

biologically based personality factors. The catalyst often displayed curiosity, starting from a 

question or challenge—whether direct or more internal and implicit—and then followed 

through with action. 
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For MT26a, his Facebook “Like” display began with an idea and his curiosity about a 

technical solution: “I just have the idea, and I was wondering how to connect the Arduino 

(open source programmable microcontroller) to the network, to the Internet.” 

The initial spark can also come in the form of an implicit challenge. MH33 recounted 

another participant bringing an EasyCard (the Taipei metro card) reader to the space: 

And he was saying, ‘Well, maybe somebody's gonna do something with it’, so I said, 

I took it as a challenge. So, the next day or so, I put together a first version of the 

thing and said, ‘Here you go, it works.’ 

What separates the catalyst from more passive participants is being pro-active enough to “just 

do it”. Such a bias toward action reflects being willing to experiment, to accept risk and 

uncertain outcomes. With the Facebook “Like” display, MT26a had an idea and a question 

and was willing to start pushing the project despite lacking necessary knowledge and without 

knowing what the outcome would be. As MT26a put it, “So that's the most amazing part, 

because I don't know, I have no idea about [the techniques required]. I'm not a software guy 

and hardware guy, I just want to push the project.” His statement also raises another 

important aspect of the catalyst: facilitating communication and being a connector. 

The project organizing process can also be applied to founding the hackerspace, 

which, as mentioned, can thus be considered its own largest project. MH33 intimated this 

when he shared that, “For me, (the hackerspace) is a really big experiment, as well.” As a 

project, the hackerspace also required catalysts. In this case it was two primary co-founders, 

MH33 and MU38, who took the crucial first steps to launch the Taipei Hackerspace. Both co-

founder catalysts expressed a willingness to experiment and acceptance of risk and 

uncertainty, as described in the results to Question 1. Their bias toward action involved being 

expeditious and solution-seeking, or a form of “satisficing”. This approach could also be 
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described as not getting bogged down in deliberating and weighing options but finding ad 

hoc solutions, using the materials at hand, and being open to chance happenings. 

As mentioned previously in the case of the co-founders, catalysts may also be more 

likely to take the initiative due to confidence gained from prior experience. MH33, the 

founder who made the first move toward starting the Taipei Hackerspace by creating online 

listings on Hackerspaces.org and Facebook, credited seeing “this kind of ‘you can do it’ 

attitude” during his participation in “Startup Bus” with spurring him to start a number of 

event series upon returning to Taipei. As he said, “you start to realize that, oh, you can 

actually create things that work.” Thereafter, each successful project led him to try the next 

idea he had in mind; the hackerspace became one such idea. In participant observation over 

the course of the study, I also noted how certain participants seemed to gain confidence over 

successive projects. MT26a, for example, started out as a relative neophyte, unfamiliar with 

most of the technologies involved in the projects in which he was interested. After organizing 

numerous projects, including the Facebook “Like” display, he exuded more confidence, 

teaching and involving others, displaying a catalyst nature, and becoming one de facto 

figurehead for the organization. In cognitive terms, this could be considered increasing “self-

efficacy” through successfully organizing projects. 

 Catalysts may also serve as influential connectors, bridging different groups and 

areas of interest. This happened on a larger scale with MH33’s personal network bringing 

additional coders, entrepreneurially minded participants, and various specialists to the 

hackerspace. For example he involved FT25 in the “Mini Faire” event to organize a “clothes-

hacking” workshop and later invited a lawyer to the hackerspace to speak about the crypto-

currency Bitcoin. 

Being the node or connector is often necessary to make a specific project happen, as 

in the case of the Facebook “Like” display, where both the hardware and software people 
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respectively thought the part requiring the knowledge they didn’t have would be difficult, 

whereas the part they knew how to do was relatively trivial. It required MT26a to connect the 

people with different skills and backgrounds. 

I feel like sometime we think just, we just think about things and we think that it's too 

difficult, because we haven't tried that…However, if you just talk for a part of the 

program, it's extremely easy for the software guy to complete, for example how to 

catch the API from the Facebook. And then the other part of the question is extremely 

easy for the one, the people who know how to play with the Arduino. So, it's just the 

communication between people. (MT26a) 

An attitude of experimentation and accepting uncertainty, being “willing to fail”, can 

lead to an iterative process, trying first and then making adjustments based on the results, or 

allowing the project to grow in a new direction. 

And I made the copy of (the ‘animaris’ mechanical walking creature), but it doesn't 

work really well. I want to learn some CNC and the 3D model constructing and then 

make it firmer and more precise. Because from the process of building that with my 

other friends, I know how to build one structure like that. So, I want to make it more 

precise and then I want to use motor to control it. (MT26a) 

The resource web. If individuals act as catalyzing agents, then the resource web that 

they tap into when initiating projects is like reagent. This resource web is a network 

composed of potential collaborators as well as material resources. 

The diverse skills & backgrounds found in the hackerspace are an asset in terms of 

broadening the range of possible project collaborations. A straightforward example was the 

one cited above, where the Facebook “Like” display required connecting distinct skill sets: 

programmers familiar with Facebook’s API and hardware hackers who were familiar with the 

Arduino microcontroller as well as Wi-Fi routers and 7-segment displays. Each person brings 
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different interests, skill sets, and areas of expertise to the hackerspace, from origami to 

software coding, from robotics to aquaculture. This diversity enriches the resource web 

which can then be engaged around a project by catalysts. 

Likewise the shared tools & materials enable (and sometimes inspire) projects in a 

symbiotic interaction with catalyst figures. They present possibilities and potential. An 

EasyCard reader inspired MH33 to create a dynamic check-in system that would indicate 

whether people were in the hackerspace via a webpage. The Facebook “Like” display used 

donated and shared hardware (Arduino microcontroller, Wi-Fi router) that was already 

present in the hackerspace. MT26a, in his interview, mentioned being inspired to want to 

combine a mechanical “animaris” sculpture with motorized movement, based on a remote-

controlled car that someone had donated to the hackerspace. 

Online documentation & media, whether locally generated or not, are also tapped into 

when working on projects. Virtually every project involved consulting online resources in 

addition to tapping into participant knowledge. From watching videos to learn tricky origami 

folds to grabbing software code to apply to a specific project like the EasyCard check-in 

system, these online resources are also a key part of the resource web that is leveraged on 

hackerspace projects. 

Ad hoc collaboration. Hackerspace project organizing was typically a form of ad hoc 

collaboration. In other words, the participants, materials, and terms of collaboration were not 

the result of a structured planning process but rather came together more organically and with 

an element of chance involved. For example, the EasyCard check-in system happened in part 

because one participant brought a card reader to the hackerspace and this “challenge” 

triggered a latent idea on the part of MH33. When MT26a wanted to start the Facebook 

“Like” display project, collaborators with applicable knowledge happened to visit the 

hackerspace. And, as noted, much of the appropriate hardware also happened to shared and 
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available in the space. MT26a described an additional example of the element of chance in 

collaboration: he left the project-in-progress in the hackerspace when he wasn’t there, and 

this enabled another participant to tinker with it and improve how the 7-segment digital 

display worked. This again underlines how shared materials in a shared physical space create 

the potential for such ad hoc collaboration. 

The catalyst(s) enlisted collaborators through opening their process, making public 

what they wanted to do, and also asking for help. In many ways, these two actions form the 

crux of the collaboration process, and doing projects in general. A catalyst or catalysts must 

“open” their process—their ideas, aims, methods and questions—in order that other potential 

collaborators can engage and become involved. The most direct way to do this is to ask for 

help, as MT26a stated: 

here in the hackerspace people are willing to help me because I open my questions. 

It's very transparent: ‘I have this problem, and this problem, so can you guys help 

me?’ (MT26a) 

Progress is made on the project as a result of connecting people with different skills 

and the subsequent knowledge sharing and exchange that happens. This exchange and 

learning through problem-solving happens as a result of confronting practical issues during 

development. In the case of the Facebook “Like” display, MT26a and his first collaborators 

produced a serial-port (non-wireless) connected prototype. However, this prototype led to an 

additional question, which was how to connect the device wirelessly. To follow up on this 

new problem, MT26a continued asking for help at an open house event, finding additional 

collaborators to help him hack a wireless router, install open source firmware, and write code 

using the Facebook API to “catch” the number of “likes” on the hackerspace’s Facebook 

page. It is through the opening of process, asking of questions, and sharing that the resource 

web is engaged, thereby allowing projects to develop rapidly. Speaking of the benefits of 
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sharing to project development, MT26a said, “So, people here are really willing to share the 

knowledge so the things evolve very quick.” 

There were, however, also potential impediments to collaboration. These included 

general impediments to participation, such as “foreignness”, language differences, gender 

imbalance, and time and financial limitations. Such general impediments to participation 

were mentioned specifically by interviewees and are discussed at greater length in a later 

section. In addition to more general impediments, collaboration may also be affected by the 

level of technical skill or expertise required for a specific project. Although the explicit 

attitude of the hackerspace was one of inclusiveness, the expertise (or perception thereof) 

required for particular projects could limit the number of potential collaborators. For 

example, one interviewee immediately precluded herself from anything related to software 

programming, saying, “Don’t talk to me about coding.” Expressed in such a way, FT37 did 

not just preclude herself from software programming, she precluded the possibility of any 

collaboration that required it. A perception about the level of expertise required and can 

cause someone to pre-emptively judge him or herself unable to collaborate. A judgment of 

others’ level of expertise by a project catalyst can also exclude some participants from 

collaborating. In the case of a more technical physics project, MH33 described feeling that 

some potential collaborators were unhelpful due to “ignorance”, and summed up by saying, 

“it would be nice to have somebody helping me, but not anybody.” 

A counterpoint to the prevalence of ad hoc collaboration was expressed by MT33, 

who advocated a collectively planned approach to projects: 

we can see if we can accumulate people, get everyone together, choose one project, 

and together complete it. Then let it get some exposure for this place, show that some 

creativity exists here. Then this creation doesn’t belong to one person, it belongs to 

the hackerspace. (MT33) 
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MT33’s statement also speaks to the larger and related individual-collective tension in the 

hackerspace, which will also be discussed separately. 

“Project” meaning and value: varied interpretations. An important note and 

consideration in a discussion of project-doing within the hackerspace is that the interpretation 

of the word “project” may not be consistent among participants. During the course of 

interviewing, I discovered that the understanding of the word “project” itself may not even be 

completely stable or shared. (It is interesting to note that Taiwanese participants were 

accustomed to using the English word “project” even when speaking Mandarin.) 

The interpretation of the term “project”, along with the hopes and expectations for 

them, varied from person to person. Some participants were relatively selective in what they 

considered a “proper” project and were dismissive of their own efforts, while others used the 

term “project” inclusively and expressed no particular value judgments. 

For example, FT37, in her interview, claimed that up until that point there hadn’t been 

anyone with “a really solid project” and “there also doesn’t seem to be anyone else proposing 

a project”. In fact there have been a number of projects completed in the hackerspace, 

ranging from a hardware-based Facebook “Like” counter (see Appendix C), to an EasyCard 

check-in system, to construction of 3D printers. FT37 herself had been studying origami and 

had made many pieces in the hackerspace, but she did not consider these to be projects and 

the other creations mentioned apparently did not rise to the level of “a really solid project” 

for her. MT26b described his Facebook “Like” counter project as “small”, while MT26b 

described “just grabbing some circuits and playing around a bit, then soldering some small 

stuff”, adding “that can’t really be called a project”.  

On the other hand, others used the term “project” inclusively and without making 

distinctions or judgments of value. For example, one thing that MH33 had created was a 
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cardboard spaceship that would look at home in a kindergarten classroom, yet he referred to 

it as a project just as he did more complex creations such as his EasyCard check-in system. 

Whatever the reasons behind feeling the need to qualify projects as “small”, “simple”, 

not really “solid”, it showed that participants may interpret the term “project” differently and 

these interpretations reflect judgments about the relative value of projects. These 

interpretations and judgments can in turn tie into definitions of success and negotiating of 

meaning regarding the hackerspace in general. 

Project-ing outcomes. There are a number of outcomes or effects that seem to flow 

from the Project-ing process. For the individual catalyst and collaborators, there can be 

positive effects in terms of confidence, self-efficacy and knowledge gained, as well as a 

greater identification with the hackerspace and reputation effects. For the group at large, 

collaboration and sharing can reinforce norms and lead to greater familiarity and domesticity. 

In addition, the technological object and its documentation add to the construction of a group 

identity and serve as a representation of the hackerspace externally. 

For example, the Facebook “like” display clearly did represent the hackerspace 

externally. In fact, the prototype was one of the projects that represented the Taipei 

Hackerspace at the “Maker Faire” exposition in Taipei in 2013. Additionally, MT26a later 

brought the Facebook “Like” display to a parallel space, the Taipei Fab Lab, and collaborated 

with people there to create an outer case (which was also part of discussions aimed at 

possibly commercializing the device). 

The Facebook “Like” display was references by at least two interviewees (MH33 and 

MT33), showing that projects become points of reference and parts of the “lore” of the 

hackerspace. In addition, MT33 cited the project as an example of a successful, more 

collaborative project. The collaboration on the “Like” display did represent a kind of middle 

way between individual projects and hackerspace-wide ones.  
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Sharing: a norm with diverse expressions and interpretations. 

Starting from the physical space itself, the hackerspace is in many ways premised on sharing. 

Participants share both material (tools, food) and non-material (knowledge) goods. Sharing 

implies reciprocity, and successive acts of sharing reinforce this expectation in a cyclical 

manner, creating a behavioral norm. “Sharing” is used to describe the act or behavior of 

providing material or non-material goods to others without an explicit request for 

compensation. Reciprocity here refers to the idea that sharing nonetheless implies some kind 

of exchange, though the returning act may be deferred in time, the returned good may be of a 

different nature, and the returning act may not even issue from the original beneficiary. In the 

hackerspace, sharing acts were typically not seen simply as linear exchanges between only 

two parties, but rather also as offerings to the group at large with a diffuse, “share-alike” 

expectation of reciprocity. This cycle of communal sharing of resources seemed to be of a 

piece with the hackerspace’s quasi-domestic environment. Despite the broadly accepted 

sharing norm, individual sharing attitudes were nonetheless contextual and dynamic. 

The Sharing process is outlined in Figure 8. Participants are motivated to share in 

order to be consistent with the community norm, to enhance their reputation, or because 

sharing helps expedite a project, among other reasons. Conditions such as the individual’s 

existing attitudes toward sharing and their available resources may also affect their decision 

to share. Sharing behavior takes many forms and is sometimes simply an offering to the 

collective that is likely encouraged by the domestic quality to the hackerspace. Sharing to 

facilitate a project requires that the project be open enough that needs are known, and this can 

happen through asking for help. Certain intervening conditions such as reciprocity concerns 

or hoarding can impede the sharing process. There are outcomes for individual participants, 

as well as the group as a whole, including reinforcement of the norm, a resource commons, 

and domesticity. 
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Unclear terms and expectations of sharing may also discourage participation more 

widely. Somewhat surprisingly given the apparent sharing norm, most interview participants 

said they would nonetheless accept hoarders. 

 

 
Figure 8. The Sharing process. 

The Sharing process diagram is based on the conceptual framework for this category 

developed in the final stage of analysis (see Table 9). This conceptual framework was 

developed from the final sorting and mapping process of analysis where categories, codes 

and interactional contexts from intermediate coding (see Appendix F) were related and 

checked against prior categories. Through this process, the “Sharing” category from 

intermediate coding was elaborated more fully in its interactional context. 
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Table 9  

Sharing: Properties, Dimensions, and Sub-categories 

Properties & dimensions (primary) Reciprocity Concern: Low to High 
Ownership: Individual to Collective 
Shared Status: Unclear to Explicit; 
Conditional to Unconditional 
Shareability: Low to High 

Properties & dimensions (additional) Project catalyst potential 
Reinforces a non-zero sum “virtuous cycle” 
Reputation-building (“Economy of 
reputation”) 
Domesticity 
 

Related sub-categories  
Dynamics of Sharing 

• Sharing implies reciprocity 
• A reinforcing cycle or norm 
• Related to domesticity 
• Unclear expectations create friction 

and discourage participation 
• (Project-ing) Knowledge sharing 

happens through project collaboration 
• (Project-ing) Opening up process 

allows knowledge exchange 
• Attitudes toward sharing may be 

culturally conditioned 
• (Unintentional) power dynamic  
• Reputation-building 

 
Documentation as a special form of sharing 

• Represents the hackerspace externally 
• Certain participants become 

influential connectors 
• Competing online representations 
• Reputation-building 

 

Dynamics of sharing. The principle that sharing implies reciprocity applies to the 

hackerspace community. A common term among interviewees for knowledge sharing, 

“exchange”, has the concept of reciprocity implicit in it. More than one interviewee included 

“exchange” as a defining characteristic of a “hackerspace”. When asked to define 

“hackerspace, MT26b responded in part by saying, “(a hackerspace) has people with different 
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abilities who exchange and share their skills and resources.”  MT33 also spoke to the primacy 

of exchange: “This is a hackerspace, the main point is that we can exchange skills, 

experience and achieve something, complete a project, each person can feel a sense of 

achievement.” MT26a also spoke to the sharing expectations in the hackerspace: “So far I 

have no contribution for this kind of intellectual things. But I want to share. And people also 

want me to share.” 

The idea that sharing implies a reciprocal act was also revealed in responses to a 

question about knowledge or information “hoarding”. Initially, I was quite surprised that all 

the participants I asked said they would accept hoarding behavior in the hackerspace. In other 

words, although they themselves were glad to share and sharing was a kind of foundational 

norm, it was not a requirement. However, upon probing further it became clear that these 

unexpected responses did not mean that the idea of reciprocity was no longer operational. 

Interviewees were fairly consistent in saying that although participants who displayed 

hoarding behavior would be tolerated, their hoarding would elicit a negative reciprocal effect. 

MH33 expressed his attitude quite clearly: “If they want to be closed, it's fine…but also, like 

if you want something from me then maybe I'm gonna make my decision based on my past 

experiences with your, with your team.” Along similar lines, MT33 said he would tolerate 

hoarders working on private projects, up to a point: 

I think they still could come, their motives should just be understood. If they can find 

a partner here, someone who can help in their work, I think that’s great. That’s no 

problem. But if today he or she just… it seems like they just come here to use 

resources for themselves, now that’s less appropriate. (MT33) 

An expectation of reciprocity is also related to the idea of the “virtuous cycle”, 

whereby through sharing one also receives benefits and overall good is increased. Hoarding 

knowledge short-circuits the virtuous cycle, with one result being that hoarders may also 
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prevent themselves from receiving help. MT26a explained it thusly, while also adding that 

hoarders would nonetheless be accepted: 

But if you don't want to share your projects, how can you get the people's help? 

Because you are not sharing your problem, people don't know what you need. So, it 

doesn't make any difference to make here or just at your home. But we'll definitely 

want you to come here just for your working on your projects, even though you don't 

share it. (MT26a) 

What was clear from observation, if not explicit in interviewee comments, was that 

sharing of both material and non-material goods was usually not a one-to-one exchange 

between two individuals. Rather, the sharer gave when asked or when he or she was so 

moved, however the expectation of reciprocity was not immediate nor was it necessarily 

expected from the specific beneficiary of a particular act of sharing. The reinforcing cycle of 

sharing behavior is thus generalized: reciprocity is not only temporally displaced but it is not 

necessarily assumed that it will issue from the original beneficiary of a sharing act: 

I learn lots from people because they are willing to share, so what I need to do is 

transfer this kind of willingness to other people, just open your knowledge, open what 

you know. And hopefully it will make the world more interesting, because more 

people willing to try to connect things. (MT26a) 

In this sense the sharing norms are related to domesticity, where there is familiarity between 

participants and expectations of reciprocity are generalized and diffuse. The hackerspace was 

therefore better characterized as a quasi-domestic environment with sharing norms than as a 

system for one-to-one exchanges. 

There are no explicit rules or guidelines governing sharing within the hackerspace, 

and one unintentional effect is that a lack of clear expectations can create friction and 

discourage participation. Some participants were concerned that shared materials had been 
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misplaced or taken out of the hackerspace. Participants also reported either themselves or 

others being unwilling to use shared resources in part because the terms or expectations of 

using them were not clear. As MH33 noted, “So, for example, some of the things people keep 

away [from] that they could use. And other things people misuse it in some way or another, 

or disappear.” MU34 referred to “those people who come in here and they're scared to touch 

stuff.” Such uncertainty about terms and expectations regarding shared goods can prevent 

newcomers from engaging in the crucial process of “making it one’s own.” 

A number of core participants at the hackerspace recognized that a lack of clarity 

about sharing terms, especially as related to tools and equipment, might make the 

hackerspace less inviting to newcomers. At one point a sub-group attempted to address this 

issue by introducing a labeling system. The color-coded labeling system was intended to 

make visible the ownership and shared status of items in the space. The categories were: 1) 

belongs to the hackerspace, shared, 2) belongs to an individual, shared, and 3) belongs to an 

individual, private/not-shared. At the next key-holder meeting (November 5, 2013), it was 

explained that this system was the result of a more general discussion between MT26a and 

two other core participants about making the hackerspace more inviting to newcomers. In the 

end, the labeling system was not widely adopted, most likely due to the added burden of 

classifying and labeling that it placed on people. Although well-intentioned, the limited 

adoption of the labeling system may actually have obfuscated the issue of ownership and 

shared status more than it clarified it. Speaking of the period before the labeling system was 

proposed, MT33 said, “I think basically the unwritten rule is the stuff you see here, 

previously everyone would think, ‘I can use whatever stuff I see here, if I’m willing I’ll just 

give it a try.’” Though the rule was “unwritten,” at least it was consistent. Adding different 

classifications for items added a level of complexity that may have been counter-productive.  
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Another example of unintended consequences related to the act of sharing that 

loomed largest during the period of study. This was one co-founder’s decision to pay the rent 

out of his own pocket for at least the first half-year and possibly for up to two years. This 

would seem to be a godsend for the hackerspace. Certainly, having immediate access to funds 

and not having to coordinate fundraising among a group likely allowed the hackerspace to get 

situated and operational sooner than otherwise. However, during participant observation I 

noted on multiple occasions that one or more participants expressed concerns about the 

financial sustainability of the hackerspace and felt that this outsized generosity might make 

the group too reliant on one person. Additionally, with the terms and expectations of sharing 

and reciprocity unclear, such generosity also had the potential to discourage some people 

from participating. FT25 had the following to say about the rent contribution and the Taipei 

Hackerspace’s shared resources: 

I would say more Asian people we at least know why they're sharing, and well, what 

is the limit and what is their expectation by sharing. But maybe when I was 

participating, I feel it's... they're sharing for no reason and no limit. Money is not a 

problem, you don't need to worry about money. But for me, my personality, I really 

don't get this model and I feel it's not really well-organized, which make me feel not 

really willing to enjoy the resource. (FT25) 

There is a lot packed into FT25’s quotation, including special attention to money, but 

the fundamental observation is a re-affirmation that sharing involves expectations. She also 

implied that attitudes toward sharing may be culturally conditioned.  Lastly, a lack of clarity 

regarding the parameters of these expectations, also expressed here as a lack of organization, 

had discouraged her from participating. So, one important unintended consequence of one 

person’s generosity was that it might have indirectly discouraged participation by FT25 and 

people who felt as she did. 
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Another way to look at sharing expectations and reciprocity concerns is as a power 

dynamic that comes with the idea of being indebted to those who have shared generously. 

Though I saw no indication that participants were inclined to view sharing behavior through 

the lens of power, in as much as acts of sharing were recognized by the group at large, they 

did seem to have reputation-building effects for the sharer. 

Documentation as a special form of sharing. Related to sharing norms, there is a 

culture of documentation in the “maker” community at large that is encouraged by online 

“maker” media platforms. On the local level, producing documentation of a project and 

posting it for the group to see is an act of knowledge sharing consistent with the general 

sharing culture of the hackerspace. Due to the ability of an online document to be accessible 

across time and space, however, posting documentation is an act of sharing that has special, 

particular characteristics. In an online document’s mobility across time and space, it is 

distinct from other shareable items in the hackerspace. In addition to contributing to the 

sharing culture internally, online documentation also represents the hackerspace externally. 

Speaking of the Facebook “Like” display, MT26a said, “I need to write the documentation, 

and then I will maybe, hopefully publish it at the Facebook forum or Instructables or the 

Make: Magazine Chinese version.” These venues were all platforms for sharing 

documentation of his project publicly, beyond the boundaries of the local hackerspace 

network. To a certain degree, sharing documentation on these public platforms is akin to 

extending the idea of sharing expectations beyond the hackerspace and to a larger, online 

commons-based community. It is also reciprocal, if faceless: hackerspace participants 

frequently did projects based on documentation that strangers from around the world shared 

on the Instructables.com site. In terms of the locally managed web presences, posting 

documentation was part of the landscape of competing online representations. Where the 
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author chose to post the documentation, to the Google group, Facebook group, or one of the 

two websites, was also a vote in support of that venue over the others. 

Posting the documentation for a project online is also an act of representation for the 

individual. One of the most prolific and conscientious “documenters” was MH33, who 

attributed his discipline in this regard to his training: “I'm a scientist. You have to document 

everything.” So, for him, documenting projects is consistent with an identity as a scientist, 

and also, presumably, as a hacker or maker. The individual poster also becomes a de facto 

contact person for interested actors who access the document, and in this way allows certain 

participants to become influential connectors between the local space and external parties. 

Speaking to the time-space mobility of online documentation, MH33 added, 

and the other, and the other thing is, eh, other thing is that, engaging with people who 

are not face-to-face. So, if somebody finds that part, or my Bitcoin post, or my startup 

bus post, or my programming posts, a little bit, then, then, then, through space and 

time I can still talk to them. (MH33) 

Online documentation, like sharing practices in general, had a reputation-building effect for 

the document producer, both within the local community network but also potentially among 

applicable online communities. 

“Making it one’s own”: domesticity and participation. 

Individual participation seemingly required the ability to make the hackerspace “one’s own” 

and likewise experience a certain degree of “at homeness”. “Making it one’s own” implies 

the process required to feel comfortable engaging with hackerspace resources. “At homeness” 

describes the state of feeling comfortable in the social world of the hackerspace and a quality 

of domesticity. 

The “Making it one’s own” process is focused on the individual cognitive experience 

but it requires participation (see Figure 9). Participation can come in the form of other 
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hackerspace processes, such as doing projects, sharing, and negotiating. There are both 

enabling and impeding factors that may intervene. If the participation experience is positive 

and meets enough of the participant’s needs, they may feel greater “at homeness”, 

identification, and responsibility. Within the group, identity and familiarity are developed, 

norms are upheld and domesticity is cultivated. Unclear expectations, “foreignness”, as well 

as gender imbalances, are all examples of conditions that may interfere with these processes  

and contribute to a “sense of distance.”  

 

 

Figure 9. The "Making it one's own" process 

Table 10 shows the conceptual framework for the primary category, “Making it one’s 

own.” This framework is the basis of the process diagram in Figure 9. A number of 

categories from intermediate coding (see Appendix F) were relevant: 
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“Recruitment/involvement,” “’At-homeness,’” “Impediments to participation,” 

“Identification,” “Belonging,” and “Cohesion.” These categories—along with related codes, 

incidents, and interactions—were further refined and contextualized during mapping and 

sorting, resulting in the final conceptual framework. 

 
Table 10  

“Making It One’s Own”: Properties, Dimensions, and Sub-categories 

Properties & dimensions (primary) Self-Identification: Weak to Strong 
Participation: Online-Physical; Infrequent-
Frequent 
Contributions: None to many 

Properties & dimensions (additional) Individual Sociability 
Identity and Role Construction 
Uncertainty avoidance re: “foreignness” 
Access (keyholder v non-keyholder) 

Related sub-categories  
Domesticity, participation, and “making it 
one’s own” 

• Feeling “at home” requires having 
“stuff to do” 

• Collaboration breeds familiarity and 
“at-homeness” 

• Being willing to experiment, risk 
acceptance 

 
Identification with the hackerspace 

• Participation and domesticity can 
reinforce identification 

• Identification is complex and not 
strictly correlated with participation 

• Different orientations on the 
individual-collective spectrum 

 
Impediments to “making it one’s own” and 
“at-homeness” 

• Perceived difficulty of projects 
• “Feeling of distance” and 

“foreignness” 
• Public perception of “foreignness” 
• Undefined terms of participation: 

“Don’t get the model” 
• Attitudes toward sharing may have 
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cultural aspect 
• Unclear benefits 
• Gender imbalance 
• Educational background discourages 

“maker spirit” 
 

 

Domesticity, “at homeness,” and participation. The term “at homeness” here means 

feeling comfortable enough in the hackerspace environment to participate. This quality of “at 

homeness” could be experienced primarily through participation and involvement, and goes 

hand in hand with “making it one’s own.” Such participation ranged from project 

collaboration to “hanging out” and more mundane activities. Cooking and sharing meals, 

chatting, cleaning and other chores all bred familiarity between participants while 

contributing to the domesticity of the hackerspace. The furnishing and layout of the physical 

space, which included library, living room, and kitchen areas, also contributed to the effect. 

One of the co-founders, MU38, used a domestic metaphor when describing what the 

hackerspace meant to him: “For me, it’s mostly my garage at home that I quit having…So, 

the very first thing I did when getting here (Taipei) was I needed to find um, I wanted to find 

something like a hackerspace…” Stated in that way, the desire to find or found a hackerspace 

in Taipei was also the quest for a place for MU38 to feel “at home.” 

Who’s “home” is it, though? This domesticity may not have functioned to welcome 

everybody, however. An ongoing concern mentioned by participants was that it was hard to 

get newcomers to stay involved, and this may have been because they were unable to “make 

the hackerspace their own”, both to feel at ease there and to have an avenue to participation. 

Apart from feeling comfortable in the hackerspace, it seemed that feeling “at home” requires 

having “stuff to do.” 

Interviewees most often stated this negatively, i.e. not having a project to work on or 

not knowing what to do made people uncomfortable or discouraged them from returning. 
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FT37 described this effect saying, “I've brought friends here, but usually after they all come 

they don't know what to do. So you come once or twice, then none of them came again. 

Yeah, because there wasn't a specific project.” For her, the answer to increased participation 

was having accessible projects organized for newcomers. Without easily accessible projects, 

she felt people would have a “feeling of distance”. She said that the Taipei Hackerspace 

should hold more workshops and start more practical projects to attract interested people. She 

perceived a barrier to engaging in a project right away with the result that potential 

participants “don’t know what to do” when they come. She felt that it was necessary to offer 

concrete and accessible projects and workshops for people, “otherwise, everyone will still 

have a feeling of distance toward this place.” When pressed on what she meant by “feeling of 

distances” she added, “Just not that friendly/familiar (�� qin1qie4).” 

MT26b also described this issue in individual, cognitive terms: “The problem isn’t 

that new people don’t come, it’s whether or not they’ll come back. The present observation is 

that returning people are relatively few… I think the reason is they aren’t able to make this 

place their own.” For MT26b, although a lack of clarity about the potential benefits was one 

problem, there was also a more elusive nature to the problem of involving newcomers, 

saying, “it’s hard for us to make people really feel that this place is really accessible, easy to 

feel familiar” and “I think it’s more like a mood, a kind of atmosphere.” 

A German participant I spoke with at the Taipei Hackerspace summarized this issue 

by saying that the hackerspace is not inviting and also does not “explain” itself to 

newcomers. (Source: field notes, Nov. 5, 2013) His assessment showed that such an 

impression was not limited to Taiwanese visitors and cannot be assumed to be solely 

culturally-based. 

So, to some degree it is a chicken and egg question- does one participate in order to 

feel at home, or must they feel at home before they are willing to participate? It could be said 
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that a minimum level of comfort of “at homeness” is required initially to participate, but then 

it is the subsequent participation and collaboration that breeds familiarity, trust, and greater 

“at homeness,” potentially allowing participants to “make it their own.” Of course, taking 

that first step to becoming involved entails a certain degree of risk and uncertainty. This was 

apparent in the uncomfortable looks on the faces of many first time visitors to the 

hackerspace. So, potential participants also need to be willing to experiment, while accepting 

risk and uncertainty. To some degree the presence of these qualities may have been a self-

selecting mechanism for participants. 

Core hackerspace participants were aware of these issues. Perhaps in a conscious 

effort to allow newcomers to feel that the hackerspace was also theirs, a “sign-in wall” had 

been created and visitors were invited to sign their names. On one of my early visits MT26a 

asked me to sign my name. On numerous occasions afterwards I observed him or others 

asking visitors to sign the wall, but it was not clear that this attempt to give people a kind of 

stake in the hackerspace was effective or anything more than symbolic. 

Identification with the hackerspace. Identification with the hackerspace as a social 

and symbolic unit was reinforced by participation and domesticity. Identification could also 

lead to a kind of commitment to the group in the form of feeling responsibility to contribute. 

Speaking of an ideal participant, MT33 said, “I think it’s important that the person identifies 

with the whole community and space. Because only in that way will they be willing to put 

time and effort into this and help improve this place.” 

However, identification is complex and not strictly correlated with participation. 

Individual character likely determined whether a participant identified strongly with the 

hackerspace or not. In particular, an individual’s orientation on the individual-collective 

continuum seemed to be related to identification. Co-founder MH33, despite being clearly 

one of the most significant contributors and participants in the hackerspace, actively resisted 
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the notion of a homogenizing “group identity”. While on the other hand, FT25, an 

interviewee who can be considered a peripheral participant that did not regularly visit the 

space, mentioned that she nonetheless felt “proud” when describing the hackerspace to 

someone who was curious about it, and that she was “happy” that more people were learning 

about it. In her interview, she also often used “we” to refer to the Taipei Hackerspace 

community. Despite not being regularly involved, FT25 had volunteered her time early on in 

to help at the “Mini Faire” event and she repeatedly expressed her support and willingness to 

help out. It may be that identification with the community relates to willingness to contribute. 

However, there may also be a kind of superficial identification. IN another instance, one 

peripheral participant who rarely visited the hackerspace or contributed to online discussions, 

at one point listed “Taipei Hackerspace” as a workplace on her Facebook page. 

Impediments to “making it one’s own.” Aside from practical concerns like time, 

transportation, and key access, there were a number of impediments to participation, to 

“making it one’s own” and feeling “at-homeness”. As mentioned previously, the perceived 

difficulty of projects or a particular skill, such as programming, was seen as limiting 

participation in project-based activities. (Recall FT37’s comment, “Don’t talk to me about 

coding.”) 

More generally, and perhaps more problematic in terms of encouraging participation, 

a “feeling of distance” and “foreignness” was cited by interviewees as discouraging potential 

participants. A “feeling of distance” could arise for a number of reasons, including not having 

“stuff to do,” the gender imbalance, not “getting the model” or understanding the terms of 

participation. One of the largest contributors to a “feeling of distance,” for Taiwanese at least, 

seemed to be a quality of “foreignness” in the hackerspace that was both a function of 

English use and interacting with non-Taiwanese more generally. A number of participants 

described Taiwanese who were unaccustomed to communicating in English as feeling 
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“stress” when in an environment such as the hackerspace. Of course, much of the reaction to 

“foreignness” depended on individual personality; those who were more willing to 

experiment and accept risk and uncertainty were not likely to be bothered or feel “stress”. 

Interestingly, the majority of Taiwanese interviewed did not express any aversion to the 

multicultural and international character of the hackerspace. 

It emerged, however, that there was a public perception of the Taipei Hackerspace as 

a place with many foreigners that required participants to speak English. This public 

perception of “foreignness” was in large part an unintended consequence of the majority of 

posts on the hackerspace’s public Facebook page being in English, as well as word of mouth. 

In his interview, MT26b claimed that this would dissuade “a lot of Taiwanese people” from 

participating due to feelings of “distance” and psychological “pressure” (as mentioned 

previously in the results for Question 2). 

The hackerspace’s fluid nature and resistance to defining terms also had the potential 

to discourage some participants. Having undefined terms of participation, especially as 

regards sharing expectations and finances, led one early participant (FT26) to say that she 

“didn’t get the model” and contributed to her decision not to stay regularly involved. As 

mentioned in the section on sharing dynamics, this may also be related to culturally-based 

differences in attitudes toward sharing. A related component of the undefined terms issue for 

potential participants was that participation had unclear benefits. 

The issue of the gender imbalance—the majority of participants were men—was also 

a salient one for the two women interviewed. They both spoke to the potential of the gender 

imbalance to discourage participation by women. For FT25 it was primarily an issue of 

caution and personal safety. She summed up by saying, “To be honest, I won't say I feel 

100% comfortable to stay in there no matter who comes, or there full of boys in that room 

and I'm the only girl.” FT37’s concern with the gender imbalance seemed to be less about 
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personal safety than unfamiliarity and her sense that the male participants would be working 

on projects that were inaccessible to most women (her perception of certain skills and 

proficiencies was gendered): 

Because maybe every time you come the people you bump into are different, and it's 

true that most of them are men. And maybe these guys can all do some weird stuff, 

maybe stuff that women can't do. So is there a project that looks more simple, that 

women can easily join in on? So… since I met them at the beginning it's OK, but 

women who come later are more likely to feel strange. (FT37) 

Lastly, there was the previously mentioned claim made by some interviewees that in 

Taiwan, one’s educational background discourages the “maker spirit”. A number of 

Taiwanese participants (FT37, MT26a, MT26b) felt this to be the case, however their own 

participation provided a kind of de facto rebuttal to such a claim. If the claim is widened in 

scope to include aspects of formalized or institutionalized education in general, however, it 

does seem that there is a case to be made that hackerspace-style learning and the “maker 

spirit” of practical, hands-on experimentation is at odds with the way modern educational 

systems work. Co-founder MU38, an American, made a particularly strong case in favor of a 

hackerspace-style educational model over traditional institutions and had personally rejected 

higher education. 

Negotiating: meaning & individual/collective tension. 

Negotiating here refers to interpreting definitions and finding a workable “minimum viable 

alignment” between differing beliefs, opinions, and preferences. Negotiations regarding these 

questions were undertaken in formal and informal ways, including in-person meetings, and 

ongoing online talk. Decision-making can involve building consensus or simply acting, do-

ocracy style.   
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Given that nobody had imposed a strict definition on the group, perhaps the most 

fundamental negotiating of meaning occurred around quasi-existential questions such as 

“What is the hackerspace?” or “What is the measure of success?” Individuals’ answers to 

these questions displayed variation but also commonalities. A persistent tension existed 

between those who prefer things to be more open and less defined versus those who preferred 

rules and definitive answers. Negotiations and decision-making attitudes also reflect an 

individual-collective tension. Understandings of the hackerspace project overlapped enough 

to allow participants to share a kind of “minimum viable alignment” necessary for the 

network to operate. 

The Negotiating category and process are outlined in Figure 10. Participants bring 

their background, preferences, and, especially relevant here, their relative “hackerspace 

sensitization” to the process. Negotiating processes occur within the context of multiple 

underlying questions and persistent tensions which are typically implicit. Additional 

conditions, including language skill and relative “voice” or influence, also apply. As 

mentioned, actual negotiating processes are diverse, ranging from scheduled meetings to 

projects to online discussions. Often, some sort of decision-making is required, however 

there was a lack of protocol for doing so. Strategies involved trying to build consensus, 

asking for permission, to a do-ocracy approach (“do first, consider feedback later”). 

Individual outcomes from this process could range from attitude changes, to greater or lesser 

identification or “at homeness”. Group outcomes could include guidelines, rules, effects on 

group identity, and friction or tension interfering with other processes. In practice, 

negotiating and decision-making often involves reaching only a “minimal viable agreement” 

and a solution that is good enough for activity to proceed.  

In these processes, a group identity is simultaneously negotiated. Some participants 

resist a totalizing definition of the group, while for others this is not a concern. The “Taipei 
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Hackerspace” is also defined relationally in comparison with other groups and external 

entities. 

 
Figure 10. The Negotiating process. 

The process diagram in Figure 10 flows from the final conceptual framework for the 

primary category of Negotiating (Table 11). The conceptual framework is the outcome of the 

final stage of analysis involving sorting and mapping categories, as well as considering them 

in their interactional contexts. The final Negotiating category evolved from numerous 

categories—along with their related codes, incidents, and interactions— created during the 

intermediate coding stage (Appendix F): “’Hackerspace’ definition,” “Hackerspace 

meaning,” “Success definition,” “Parameters of involvement,” “Voice,” “Reputation,” 

“Power & Influence,” “Relationship with other hacker/makerspaces,” “Identification,” 

“Belonging,” and “Cohesion.” 
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Table 11  

Negotiating: Properties, Dimensions, and Sub-categories 

Properties & dimensions (primary) Parameters: Open to Restricted; Undefined 
to Defined 
Decision-making: Individual/”by example” 
to Collective/negotiated 
Dialogue: Inclusive to One-sided 
 

Properties & dimensions (additional) Individual reputation and “voice” 
Discussion format, venue, language  
“Structure” preferences and attitudes toward 
rules 
Hackerspace sensitization 

Related sub-categories  
“Hackerspace” meaning varies by 
individual 

• Most learned about hackerspace 
second hand 

• Previous hackerspace experience was 
the exception 

• Certain participants act as influential 
connectors 

• Co-founders resist rules, restrictions, 
and requirements 

• Visitors from other hackerspaces 
nonetheless “recognize” it 

 
Boundary work and relational identity 

• Similar spaces are complementary & 
participants are mobile 

• Defined in part in relation to similar 
local spaces 

• “totally DIY” and “chaotic” 
• Hackerspace more free of restrictions 

and unstructured 
• Willing to experiment and accept risk 

 
Different visions and group decision-
making difficulties 

• Co-founders resist rules, restrictions, 
and requirements 

• Some would prefer more collective 
projects 

• Individual-collective paradox 
• Individual-collective orientations may 

be culturally conditioned 
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• Attitudes toward “structure” may be 
culturally conditioned 

 
Reputation, voice, and influence 

• Reputation is built through project 
participation, sharing, technical skill 

• Certain participants act as influential 
connector 

• Representing the space externally 
• Competing online representations 
• Language used affects participation in 

dialogue 
 

 “Hackerspace” meaning varies by individual. Perhaps one of the more notable 

things about the initial group that founded the Taipei Hackerspace is that to my knowledge 

only one of them had ever previously set foot in a hackerspace. Even MH33, the co-founder 

who started everything in motion by posting online listings for the Taipei Hackerspace, was 

among those who had never been to a hackerspace before. Aside from co-founder MU38, 

who had previously spent time at San Francisco’s Noisebridge hackerspace, everyone else’s 

understanding of a “hackerspace” was gained in a second-hand manner. In fact most learned 

about hackerspaces second hand, whether online, through other media, or through an 

acquaintance. MT26a read about hackerspaces first in Make: Magazine: “And there is one 

episode (sic) of Make: Magazine that introduced a hackerspace in the United States, and I 

thought, ‘Oh, that's really cool! We really need to have one, in Taiwan.’” MT26b first heard 

of hackerspaces online while searching for communities that might be possible markets for 

his company’s electronics. MU34 heard about them first at a “Startup Weekend” 

entrepreneur event in Taipei. FT25 first heard of hackerspaces through MH33 after they met 

at an event he had organized. The only initial participant who had actually been to a 

hackerspace previously was MU38, one of the co-founders.  

Even though previous hackerspace experience was the exception, participants still had 

a sufficiently overlapping idea of what a “hackerspace” was. Interviewees replied in similar 

ways when asked how they would describe a hackerspace. For FT37, “A hackerspace is a 
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place where a bunch of people who want to make their own stuff get together. Where 

everyone's abilities are different. A place where you can find people to collaborate with on 

projects.” MH33 said that for him, “‘hackerspace’ is an open and public workshop. But 

behind all of that is that building a community and collaborating with people in a like, 

making something that is based on collaboration but also individualism.” MT26b also 

stressed that a hackerspace should be “open to the public” and “has people with different 

abilities who exchange and share their skills and resources.” He also stressed that the 

hackerspace should enable a process that “makes (interesting projects) real, turns them into 

reality”, thereby emphasizing action and material results. These examples are indicative of 

the group’s responses as a whole, with many common terms and overlapping definitions but 

also different emphases and nuances given by each individual. The common terms and 

phrases used by interviewees in their definitions of hackerspaces included: “open to the 

public,” “projects,” “sharing,” “collaboration,” “exchange,” and “different skills/abilities.”  

One additional commonality between the responses was one of omission: none of the 

interviewees referenced any historical or ideological context as a distinguishing characteristic 

of hackerspace. The responses were all functionally and operationally oriented. One local 

participant, MT26b, explicitly acknowledged that he was unfamiliar with the origins of 

hackerspaces and the influences on them: “Actually, to tell the truth, I don’t really understand 

what hackerspace culture really is.” 

So, it is not surprising that most did not tend to make any meaningful distinction 

between “hackerspace” and similar terms such as “makerspace”. In fact, MH33 related that 

the only reason he chose to use the word “hackerspace” in his original posts was because he 

felt it was a more commonly used and widely recognized term, in other words, he chose 

“hackerspace” solely for practical reasons. He also referred to the “minimum viable 

alignment” on the term’s meaning necessary for the group to function, saying, 
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“(‘Hackerspace’) doesn't have to mean the same thing, it has to be just close enough… that 

people get close enough to the idea that you can start talking to them on a higher level.” 

Although participants’ functional understandings of the hackerspace were sufficiently 

close, co-founder MU38, with his previous hackerspace experience, acted as an influential 

connector making explicit connections between the Taipei Hackerspace and practices at other 

hackerspaces. In one example observed during a meeting, one participant proposed creating a 

rule of some sort and MU38’s responded by stating that rules were largely antithetical to 

hackerspaces. Other participants then adjusted their interpretations of the local hackerspace 

based on MU38’s statements, showing his influence on the initial character of the group. At 

least two interviewees, MT26a and MH33, specifically referenced MU38’s statements 

regarding the particular U.S. hackerspaces he saw as models for Taipei. 

There were loose ties then to other hackerspaces, primarily through MU38’s 

influence, and visitors from other countries were able to find the Taipei Hackerspace because 

of the use of “hackerspace” and its online listings. It is interesting to note that a hackerspace 

formed primarily by people who had no previous first-hand hackerspace experience 

nonetheless recognized the Taipei Hackerspace as a hackerspace.  

Different definitions of “success.” Behind a lot of the discussion among participants, 

both casual, online, and during the key-holder meetings, are ideas of what would constitute 

success for the Taipei Hackerspace. During the course of interviewing, a number of different 

criteria for determining success emerged: 1) “health”, or sustainability, in terms of active 

participation, 2) quality of projects, 3) collaboration and collective representation, and 4) 

preserving individual freedom. Definitions of “success” were also implicit statements of 

opinion about what the hackerspace should be. 

One of the most frequent topics of discussion among member/key-holders was how to 

attract new participants. This discussion was predicated on the assumption that there was a 
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problem with current levels of participation and to be “successful” and sustainable it would 

be necessary to attract and involve more people. For example, MT26b noted that although 

there was a core group of people willing to contribute time and effort to the hackerspace, “at 

this stage we still aren’t able to get more people to stay” and that “maybe some changes are 

necessary to finally be able to say this place can really persist and be sustainable.” FT37 also 

felt that participants were still too few, saying “at this point the hackerspace hasn’t 

succeeded, because the people you see are just these people, and usually when we come we 

only chat.” She added that “if new people don’t come it probably won’t be sustainable” and 

suggested that holding “activities like at the ‘Mini Faire’ event” could attract more people. 

FT25 linked her wish for more participants and a desire for greater structure: “I really want 

them to grow faster and become more well-organized…” 

MT33’s definition of success for the hackerspace was framed more in terms of 

collaborative projects: 

Then this creation doesn’t belong to one person, it belongs to the hackerspace. I think 

if we’re able to get to that point, the exposure and density of collaboration and 

exchange will be even higher. I think at that point it can be considered successful. 

(MT33) 

Highlighting the subjective nature of these assessments, MH33 observed that “people 

have very different definitions of success.” He continued by offering a distinct counterpoint 

to others’ comments: 

people try to homogenize the criteria of success for a place. Which I don't think it 

works. For me (the hackerspace) works really beautifully, other people are saying, 

“we are failing, we are failing, we need to do more, we need to get more people in” 

and things like it, and I say that for, for me I, there's none of these are the issue. I see, 

I see things happening completely the opposite of what you are saying. (MH33) 
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Boundary work and relational group identity. In 2013, a number of spaces similar to 

the hackerspace also began operating. These spaces included Fab Lab Taipei and Makerbar, 

among others, and along with the Taipei Hackerspace, they joined OpenLab Taipei, one of 

the earliest hacker/makerspaces in the city. The relations between the hackerspace and other 

groups also provisionally defined their boundaries. However, these boundaries were porous 

and shifting; a number of participants moved easily across them. The result was an ecosystem 

of local spaces for hackers and makers. Although on some level there is competition between 

the spaces for participants, and perhaps at some point for funds, the relationship between 

these similar spaces is complementary and participants are mobile, moving between them as 

needed for projects and activities. Many hackerspace participants had been to OpenLab 

Taipei, Fab Lab Taipei, and other related spaces. Some had been involved with projects or 

attended events at these similar spaces. MT26a had taken his Facebook “Like” display 

project to the Fab Lab in order to make an enclosure for it with a laser cutter there. For these 

participants the hackerspace might be kind of a “home base” within the Taipei hacker/maker 

ecosystem, and the place they identified with most closely, yet they also mixed freely in other 

spaces when the need or desire arose. 

The spaces within Taipei’s hacker/maker ecosystem, though complementary, were 

not equivalent. The particular character of each one, including the hackerspace, was defined 

in part in relation to other similar spaces. Participants tended to regard the hackerspace as 

“totally DIY” (FT37) and “the chaotic version” (MU38) compared to other spaces. Speaking 

in particular to the DIY ethos that distinguished the hackerspace for participants, MU34 gave 

the example of what happens when something breaks: 

If someone comes over to the hackerspace, uses a tool and breaks it, we just kind of 

like sit around until someone who can fix it fixes it. Over at (Fab Lab Taipei), it's kind 

of like you go there and if one of the machines breaks, you expect that (the 
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founder/manager) is going to handle it. Yeah, so, it's kind of like his is a little more 

professional, here it's supposed to be more community and relying on the community. 

(MU34) 

To some degree this was a function of the hackerspace generally being more free of 

restrictions and unstructured. This type of environment may discourage some, as mentioned 

earlier, due to lack of clear terms and expectations. FT37 described this unstructured 

environment as being less “familiar” or inviting than the Fab Lab. With virtually no 

restrictions and little structure, hackerspace participants must be willing to experiment and 

accept the accompanying risk and uncertainty, but ideally resilience, self-reliance and skill 

are the results. 

Different visions and a “headless organization”. Different individual visions for the 

space formed a context for negotiating and decision-making. The co-founders generally 

resisted rules, restrictions and requirements and supported a more “chaotic” environment. 

This preference for a more fluid, less structured environment included supporting a non-

hierarchical type of organizing without designated leadership positions. 

For one of the primary co-founders, MH33, such a “headless organization” was ideal, 

whereas clear leadership and a chain of command “contradicts our vision”. He also 

disavowed any privileged role for himself, saying, 

Just because I initiated this whole thing, I don't own it, myself. And I don't know what 

other people are thinking that ‘Who owns this?’ Or whether any particular person feel 

like that, that they have a particular amount of say. (MH33) 

For his part, MU38, the other original co-founder, was open with participants about 

his intention that the Taipei Hackerspace use Noisebridge and its “anarchist kind of 

methodology” as a model, as previously mentioned. (It is worth noting that Noisebridge is an 

incorporated non-profit with the requisite administrative rules and positions, however 
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according to MU38, during his time there “It was never apparent what the organization 

was.”) 

So, did the Taipei Hackerspace have leaders? The two co-founders’ orientation 

regarding organizational matters explicitly sought to avoid restricting individual freedom, in 

an almost libertarian manner, and this meant avoiding designated leaders. Not everyone felt 

this way, however, and during one meeting a participant proposed that what the hackerspace 

needed, in fact, was stronger leadership. Co-founder MU38 responded by saying designating 

leaders was not consistent with the intent of the hackerspace. However, MU34 then made the 

astute point that there would naturally be leaders, regardless of whether they were designated 

as such or not. For example, although they disavow explicit leadership roles or hierarchies, 

both primary co-founders were respected, acknowledged as founders of the hackerspace, and 

took the lead on various occasions. Other member/key-holders also took the lead in various 

contexts, with their success dependent on a number of factors, including whether they were 

respected within the community and therefore able to enlist collaborators. The point then is 

that in the hackerspace leadership can occur “naturally” in temporary and context-specific 

ways, but there is no organizational hierarchy with formalized leadership roles. Temporary 

and context-specific leadership, for example on one particular project, is in essence another 

way to refer to the all-important catalyst role. 

Group decision-making difficulties: “I don't really think we have a good way of 

coming to decisions about things that actually matter.” A number of interviewees referred 

to uncertainty about group decision-making processes among the hackerspace participants. 

Many felt that decision-making was at best inefficient and dysfunctional at worst. Perhaps the 

tone was set from the first “Founder’s meeting”, where FT25 said the discussion was “not 

really efficient” and “people talking and just talking with diverse issues” with no decisions 

reached, when what she felt was necessary was “to explain very clear what's our direction, 
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how are we going to run the whole thing and what is the long term plan, what is the 

situation.” 

There were regularly scheduled monthly member/key-holder meetings, as well as 

ongoing discussion online in the key-holders email list, however for logistical and 

organizational matters there did not seem to be an established decision-making protocol. 

MH33 expressed his own frustration with the impasses that this situation caused: 

some people are more loud than other people, and eh, and let's say for of the two 

dozen people like one of them is very, very opposing the plans I have, do I still go 

ahead or not? That is, that is the thing… So, some of, these kind of, these kind of 

decision-making that, how do we make, how do we make eh, like, this whole 

decision-making process is very, very undefined. (MH33) 

He continued by saying that the result is he sometimes simply gives up on a project or 

chooses an option that “is less than optimal” instead. Describing the situation where there are 

differing opinions among member/key-holders, MH33 said, “This whole kind of thing when 

we don't agree on stuff, most of the time it's just like, things just get dragged out and never go 

anywhere. Which is not really good.” 

Another aspect to group decision-making is deciding which matters need to be 

considered by the whole group of member/key-holders, and which do not rise to that level of 

importance. For instance, some participants wrote to the email list asking if it’s OK to move a 

piece of furniture. MH33 put it this way: 

So for example, where you put your shelf doesn't matter one bit. Whether you are 

putting stickers on things or not, doesn't matter one bit. Whether you, whether you 

enforce some kind of behavior, it does matter. Whether you, whether you, eh, like, eh, 

how you tell people what's possible inside the hackerspace or not, it does matter. 

(MH33) 
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He summed up his perspective on the present situation by saying, “I don't really think we 

have a good way of eh, coming to decisions about things that actually matter.” 

Rules & rule-making. Making rules is one example of group decision-making. I was 

curious whether participants felt that there were any rules, explicit or implicit, and how they 

had developed. From the beginning, MU38 in particular, resisted formalizing any rules. Early 

on, FT37 suggested via the email list that some “user regulations” be instated before opening 

the hackerspace to the public. MU38 promptly replied, “What do you have in mind for the 

user regulation? The only rules so far is 1. The space is open to all as long as a member is 

present. 2. Don't hurt yourself or others.” 

Later, during a member/key-holder meeting, MU38, participating via video chat, 

expanded on his opinion, saying, 

Keep an eye out for rules. Rules without a reason along with them are kind of almost 

the exact opposite of what a hackerspace in general is about. Rules, in general, in the 

future only cause more problems than they solve, but guidelines are good things. 

(MU38) 

He then proposed a procedure for creating a rule- all members minus one with 30 days to 

vote on it. However as far as I am aware, up to the point of writing, no rules had been 

proposed and submitted to this procedure.  

FT37 summed things up from her perspective in this way: 

But since (MU38) and (MU34) felt that if you want to be welcoming to more people, 

it's best not to have any rules. They thought that would be bad. (MU38) thought that 

would make people not come, also you, they like this place to be very ‘open’ and 

don't want to say you can't do this, can't do that, can't make this thing. So, the only 

rule we have is you can't burn down the building. Also, ‘don't hurt yourself’, that's it. 
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And you can't take the space's stuff home. At present there are only these rules. 

(FT37) 

It is interesting that FT37 did not herself say that she agreed with this approach, and in fact 

she was the person who suggested having some sort of “user regulations”, however she 

seems to have at least acquiesced to MU38 view. 

Both MT33 and MT26b mentioned administrative rules related to key-holder 

responsibilities and access to the space as being some of the only explicit rules. MT33 said 

that, “The more, say, unconscious rules, that aren’t so concrete but everyone will try to abide 

by, I think are slowly taking shape.” He referred to a maintenance issue, that of sorting 

garbage and recycling, as an area of more unspoken rules. MT26b also acknowledged a 

general absence of explicit rules but acknowledged there were perhaps implicit rules: 

Actually we haven’t, the key holders, haven’t clearly discussed what the rules are. 

However, everyone basically understands implicitly, ‘OK, these things should be 

done this way’, yeah. (MT26b) 

He seemed comfortable with this situation, saying, 

Rules, actually the way I see it is, rules and this kind of thing, if it’s necessary for 

them to exist, they’ll exist. Especially since we’re all, everyone’s very ‘free’, yeah… 

So in this kind of situation, if some incidents really happen, or there’s some special 

case, and we need to set rules, I think rules will naturally appear. (MT26b) 

Reputation, voice, and influence. During group negotiations relative “voice” and 

influence seemed important, and these attributes were partially a function of reputation. 

Reputation is built in a number of ways, including project participation, sharing, and 

technical skill, along with general sociability. Certain influential connectors are also 

respected because their personal networks are deemed to represent privileged knowledge 

and/or potential resources. MU38 was clearly a respected and influential voice within the 
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hackerspace network, likely as a result of a combination of factors, including his co-founder 

status, previous hackerspace experience, technical skill, generous contributions, and 

association with a highly respected international technology company. In some of the 

previously mentioned cases where participants pushed for rules or leadership roles, MU38’s 

opposition seemed to be sufficient to convince the group and fend off such proposals. 

In addition, influential connectors also do the job of representing the space externally. 

Whether in person or online, this external representation is often of an ad hoc nature, and 

performed simply because someone took the initiative to do it, rather than collectively 

organized. However the effect is that certain participants reinforce their status as influential 

connectors and strengthen their reputations. MH33 and MT26a were both particularly mobile 

in terms of engaging external parties with similar interests and thereby representing the 

hackerspace. (Reputation can also be undermined by criticism, as I observed with some 

participants who complained about another participant’s behavior.)  

The ongoing online dialogue in the Google and Facebook groups, as well as the 

representations made on the “official” Facebook page and two additional websites, were also 

avenues for negotiation. As the various online outlets for the hackerspace had been created in 

a largely ad hoc manner, a situation had developed with multiple, competing online 

representations of the hackerspace. In one case, MT33 took the initiative to create a 

customized online forum for discussing and archiving hackerspace topics. According to 

MT33, another participant felt that the Google group was sufficient for this purpose and 

asked him to re-post any forum articles to the Google group list. In the end, no one adopted 

the forum, perhaps in part because, as MT33 himself said, “At that time my thinking was 

maybe a little too hesitant” and he was unable to enlist participants to use his forum. To some 

degree this can be considered a failure of “voice” or influence. Which online venues became 

most active, how participants discussed matters on them, the language they used, all were 
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additional elements in negotiating both the topic at hand and the individual “voice” more 

generally. 

Lastly, for group-wide meetings and communications, the de facto language used was 

English. Although Taiwanese interviewees all claimed that an English-speaking environment 

did not pose a problem for them, having to negotiate or argue a point in a second language is 

undoubtedly less comfortable and less effective than doing it in one’s mother tongue. It 

seemed to me that during meetings conversations was dominated by those whose English 

level was highest, and that those whose English was not as good contributed more rarely and 

when they did they seemed less comfortable. It seemed clear that the language used affected 

participation in dialogue, thereby giving those most confortable with English relatively more 

“voice” and influence during group-wide discussions (primarily in-person meetings but also 

online discussion threads). 

The individual-collective paradox. Nearly everyone interviewed used the term 

“community” to describe the hackerspace, however what this means for particular people and 

in specific contexts is not fixed. Another dimension to activity and interaction in the Taipei 

Hackerspace is the tension between the individual and the collective. MH33 described the 

Taipei Hackerspace saying, 

it's kind of boiled down to that one- hackerspace is an open and public workshop. But 

behind all of that is that building a community and collaborating with people in a like, 

making something that is based on collaboration but also individualism. (MH33) 

The individual-collective tension could be seen in group negotiations as well as 

attitudes toward projects. Specifically, there were differences between those who wished to 

organize and work on projects together as a hackerspace-wide group, and those who might be 

open to sharing or collaborating but may also do projects independently. As mentioned 

above, some participants expressed a preference for more collectively oriented projects. FT37 
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was one such person, saying, “If everyone could work on a project together of course that 

would be the most fun.” MT33, who defined success for the hackerspace in terms of group 

projects representing the entire collective, described current projects as separate and 

individual: “I think with the projects now, everyone is doing their own thing, and it’s hard to 

get involved in the project you’re working on.” MT33 cited the Facebook “Like” counter in 

particular, calling it “a really good, successful example” of a project that involved multiple 

people and resulted in a working prototype that received attention outside the space. 

On the other hand, MH33 displayed a more independent orientation to doing projects, 

preferring to start projects on his own and then decide whether to involve others in his 

projects based on its particular requirements, difficulty, and circumstances. One example of 

this is the EasyCard Check-in System he developed, which he created on his own even 

though the “check-in” issue—how to indicate whether anyone was in the space—had been 

discussed among the larger group and others had begun trying to develop a solution. His 

solution ended up superseding an effort by other participants, creating a clever solution to the 

issue but also closing off the possibility of more collaboration.  

This points to the more general individual-collective paradox within the hackerspace 

network. Each individual has his or her own reasons for participating and benefits they hope 

to receive. However, the hackerspace is predicated on shared resources and a community 

network where everyone’s wishes and aims are relevant and must be balanced with others’. 

The right balance between collaboration and “individualism” will likely be an ongoing 

negotiation between participants and each person may have a different, and shifting, ideal. 

For individual participants this could be described as points on an axis ranging from a group 

or collective orientation to a more individualistic one. It has been suggested that orientations 

on the individual-collective continuum are culturally conditioned, and there were some 

anecdotal indications of differences between Taiwanese and Western participants in this 
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regard. In addition, attitudes toward “structure” may be culturally conditioned, as some 

interviewees indicated. 

A hybrid on- and offline network. The hackerspace is a community that is highly 

involved with technology, yet the effect of Internet and technology use here is not physically 

isolating as with a virtual community. A hackerspace by definition is centered around having 

a physical space, and the technology work involved is intimately involved in building a 

community based on face-to-face interaction. That is not to say that online communication 

was not crucial to organizing the hackerspace. Rather, the in-person interactions and 

familiarity between participants gave greater context and meaning to the group’s online 

communications. The Taipei Hackerspace community was therefore a hybrid on- and offline 

network. 

Online communication related to the community was crucial and complementary. In 

fact, as noted earlier, the affordance of the Internet to connect people across space and time is 

what enabled the Taipei Hackerspace co-founders to organize in the first place. The 

hackerspace’s online presences continued to serve as a way for newcomers and other 

interested information seekers to discover and connect with the hackerspace. After securing a 

physical space, online communication actually increased in volume. One interview 

respondent, MT26b, even suggested that “more might happen online than what happens when 

people meet face-to-face.” One of the online communication channels was a private, 

member/key-holder Google email list that, according to MH33, was primarily for 

“housekeeping” (to which he added, “there’s a lot of house to keep.”) Some example topics, 

according to MH33, were meeting minutes or discussion of issues such as donations or 

establishing regular open hours for the hackerspace. Issues related to group negotiations and 

decision-making were part of a conversation that moved freely from in-person meetings to 

this online forum.  
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Over the course of the study period, multiple online channels of communication 

associated with the Taipei Hackerspace were created. As with other aspects of the 

hackerspace’s organizing, the online channels of communication were not deployed 

systematically, which may have had adversely affected some communications. Taipei 

Hackerspace’s Facebook accounts and Google+ account were used for publicizing upcoming 

events, documenting past events, sharing news and information that might be of interest to 

the community, and providing a means for those outside the community to get in contact. The 

public Google group email list, along with the Facebook group, was used for information 

sharing, but also for discussing and documenting projects, as well as proposing and 

coordinating events. Then there was the private, key-holder/members only Google email 

group. In addition to these channels of communication, there were two websites, including a 

blog, a forum, a wiki, and a separate forum that was online but not actively used. 

The number of associated online “channels” with overlapping functions is a problem 

from a number of standpoints: it requires more effort to update multiple sites with 

information, for users it is unclear which platform to use, people who are not Facebook users 

are excluded from those communications, and, finally, the community members who put 

effort into creating some of the “fallow” forums may feel sidelined, to some degree. Other 

issues related to online communication are that certain users may be disproportionately 

represented and also if English is dominant in one particular channel, as has happened, it may 

dissuade Taiwanese from participating. MT26b, recalled, “I’ve heard a lot of people from the 

outside community saying such things. Just, uh, at the hackerspace you have to speak 

English, the hackerspace is all foreigners.” This perception was fed by English use in the 

hackerspace’s online communications. 

With the ability for a form of the hackerspace community to exist online, what value 

does interacting face-to-face in the hackerspace add? Despite the ubiquity and use of online 
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communication for the hackerspace community network, interview responses and my own 

observation strongly indicate the irreplaceability of many of the aspects of face-to-face 

communication and interaction within the physical hackerspace. MH33 said “that kind of 

experience of, of, of talking face-to-face with people, or like working on something together, 

it’s, it’s, I don’t think there are any other ways at this point to replace that.” MT26, called the 

physical hackerspace “one convergence of what happens online”. However, he also indicated 

that the value of having the physical space was in both the potential to make diverse 

connections and facilitating exchange that couldn’t happen online: 

(The hackerspace) can allow these people, doesn’t matter if they’re hackers, makers, 

they only need new ideas to bring and share with people, discuss with people. This 

place is, I think, it’s greatest value is allowing these people the opportunity to actually 

meet and exchange. Also, it’s a place to interact and get to know one another, even 

develop some connections. (MT26) 

It is also clear from interview responses and my experience that a lot of the 

interaction and communication within the hackerspace is primarily social and unrelated to 

specific projects. This highly social atmosphere has positive and negative aspects. In many 

cases, people seem to enjoy the camaraderie and interaction. MH33 said, “And coming here 

to, people to meet, I think it just, it, it, feels good to, to be in something. People like to throw 

parties.” FT37, in her interview, said that most of what she does in the hackerspace is “chat”. 

However, FT37 continued by saying that she felt this was not ideal and that it would be better 

if participants were working on more projects. 

It was clear then that the Taipei Hackerspace community was centered around the 

physical location and interaction in that space, but it was also a truly hybrid, on- and offline 

network, where conversations (and problems) moved back and forth between the “virtual” 

and physical venues. 
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Discussion 

The main contribution of the present study is its in-depth exploration of social 

processes within one hackerspace, with special attention given to how a new community 

emerges, how interactions are conditioned by their multicultural, multilingual environment, 

and how politics and ideology may or may not inform local practice. The results of this 

research regarding the Taipei Hackerspace both support some arguments put forth in previous 

work and also suggest topics that deserve greater attention and clarity.  

The Taipei Hackerspace was shown to be consistent with descriptions of 

hackerspaces in previous studies, thereby supporting the idea that there is a “hackerspace 

model” and it is transferable. Individuals with relevant first-hand experience were seen to be 

crucial in propagating this model, connecting specific hackerspaces and aligning the nascent 

group through a “translation” and organizing process. The social unit that emerged can be 

considered a community in the sense of a group of individuals with ties based around 

common interests and shared work/leisure space. Regarding local conditions in Taipei, the 

multicultural, multilingual environment of the Taipei Hackerspace was reflected in virtually 

all interactions and processes and the significance of cross-cultural communication issues 

should not be overlooked. Local, material conditions—particularly the specialty equipment 

retailers and the network of similar groups—seemed to contribute to a generally favorable 

hacker/maker ecosystem in Taipei. Ideological or political concerns related to hackerspace 

origins were generally not salient for participants, and entrepreneurship and 

commercialization were welcome. Nonetheless, it is proposed that values are implicitly 

embodied in practices, and they present alternatives to certain institutional conventions.  

The present study proposes four primary processes as descriptive tools for the social 

interactions comprising the Taipei Hackerspace, and in some cases they also invite further 
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work to extend existing understandings. Perhaps most significantly, the fluid, ad hoc 

organizing that characterized most Taipei Hackerspace projects may require new theorizing. 

Additionally, though sharing was a norm within the hackerspace, participants’ attitudes were 

diverse and complex; the relationship of rational choice, domesticity, and altruism as calculi 

merits further exploration. The individual, social-psychological processes affecting 

participation in the hackerspace were hinted at during the present research but could be 

examined more directly. Negotiating processes in the hackerspace occur through a variety of 

strategies, most notably do-ocracy. An important principle that emerged is that complete 

agreement is usually unnecessary and a kind of “minimum viable alignment” typically 

suffices in order to proceed and take action. Part of negotiating is related to meaning and 

identity, and the collective identity of the Taipei Hackerspace was viewed in part relationally 

with similar local spaces. Based on these key findings, the study suggests a number of new 

directions to consider in hackerspace research. 

Key Findings in Context 

The importance of catalyst figures and first-hand experience: parallels between 

the founding of the Taipei Hackerspace and other hackerspaces. The present study 

suggests that certain shared characteristics of the Taipei Hackerspace’s two primary co-

founders likely enabled them to successfully play the role of catalyst figures in the initial 

organizing process of the hackerspace. Specifically, they both expressed a bias toward action, 

a willingness to experiment, and a related acceptance of risk and uncertainty. What is of 

greater interest when considering the question “How do hackerspaces emerge?” is that they 

each had what I termed a “prior defining experience” that both served as a model of what was 

possible and contributed to their willingness to “just do it”. For MU38, this experience was 

his time spent at San Francisco’s Noisebridge hackerspace. Despite being the only one of the 

initial cohort (to my knowledge) who had actually been to another hackerspace, he was 
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nonetheless able to transfer and translate some of Noisebridge’s practices and community 

values to the nascent Taipei Hackerspace. 

The value of first hand experience in inspiring founders can be seen in Noisebridge’s 

own history: its founders, along with founders of two other preeminent U.S. hackerspaces 

(NYCResistor and HacDC) were inspired by their experience with European hackerspace 

participants at the 2007 Chaos Communication Camp outside Berlin (Altman, 2011; 

"Hackerspaces: the beginning," 2011). Similarly, in Asia, it was a visit to the Singapore 

hackerspace that led a group of Indonesians to start a hackerspace in Bandung (Kripe, 2011). 

Maxigas (2012) called hackerspaces a “viral phenomenon”, and here we see evidence that it 

is human participants and first-hand experiences—rather than online-only connections—that 

are the most important carriers of the “virus”. 

Hackerspaces may spread and share affinities with “nodes” in the global 

network based on individual movements. The case of the Taipei Hackerspace and the 

account of the founding of Noisebridge and its peers suggest that the connections between 

different “nodes” in the global network may be based on individual movements. Certain 

individual hackerspaces may likewise share stronger affinities based on these individual 

“carriers”. In the case of the Taipei Hackerspace, one influential connector was able to align 

Taipei Hackerspace participants around a model based on two existing U.S. hackerspaces. 

These two hackerspaces had what MU38 referred to as a more “chaotic” or “anarchic” 

“style” relative to others. He described having a first-hand, prior defining experience with at 

least one of them (S.F.’s Noisebridge) as crucial. Across the decentralized global hackerspace 

network, connections between individual nodes are not equally strong. As is the case with the 

Taipei Hackerspace, stronger connections (in terms of organizing principles, values, and 

practices) between two nodes in the network may be based both on affinity and the 

happenstance of individuals’ movements.  
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The emergence of a new hackerspace is in part a translation and organizing 

project. Previous hackerspace studies do not seem to focus on how individual hackerspaces 

come to be. The emergence of the Taipei Hackerspace was an organizing act, considered here 

also as a “meta” project and characterized by the same type of ad hoc collaboration found 

with other projects. The journey outlined in this study—from MH33’s first online posting to 

the formation of a heterogeneous community network based around a common space, shared 

resources and technology-based projects—would seem appropriate fodder for analysis 

through the lens of the “sociology of translation” and ANT (actor-network theory) (Callon, 

1999; Callon, Law, & Rip, 1986; Latour, 1996, 2005). To some degree, the initial organizing 

of the hackerspace certainly involved the alignment of interests of actors (including non-

human resources) and a general process of translation. Also of note is the salience of online 

documentation for the hackerspace, which can be considered as a transformative 

“inscription” within the ANT framework (as with Latour’s (1987) “immutable mobiles”). 

There seems, however, to be an important divergence in fit regarding the aims of 

these processes and how power relations are theorized. The translation of ANT is aimed 

toward making certain actors indispensable and stabilizing power relations in material forms, 

however as one of the hackerspace founders (MH33) explicitly said, his goal was to be 

replaceable and the loose, anti-hierarchical nature of the Taipei Hackerspace community was 

intended, at least in part, to prevent stabilization of any power relations. Of course, certain 

power relations existed and were in some cases made material, however the point remains 

that there was explicit resistance to such translation and the organizing of a hackerspace 

presents significant differences from the scientific and socio-technical systems previously 

studied by ANT scholars. 

Nonetheless, the sociology of translation and ANT, along with related work in 

organization studies by Czarniawska (2004, 2009) and Hernes (2007) provide numerous 
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correspondences and a framework for considering the emergence of hackerspaces as an 

organizing process constituted by actions (as opposed to structural relations). It remains an 

open question as to whether such analysis is suitable for the relatively fluid organizing modes 

of hackerspaces, with their emphasis on ad hoc collaboration and do-ocracy. 

The multicultural, multilingual condition permeates all interactions & processes. 

Previous hackerspace studies have mentioned the diversity of participants in terms of 

different skills and expertise (Moilanen, 2012; Williams et al., 2012), or the vernacular 

elements of local hackerspaces within global flows (Kera, 2011a, 2012; Lindtner, 2013), but 

have not necessarily addressed cultural and linguistic differences within an individual 

hackerspace. From discouraging potential participants through a projection of “foreignness” 

to the pattern of conducting group discussions in English, the present study indicated that the 

multicultural, multilingual character of the Taipei Hackerspace was a general condition 

affecting nearly all interactions and processes. Both Taiwanese and non-Taiwanese 

participants perceived different attitudes toward hackerspace processes, from sharing to 

negotiating, as being at least partially conditioned by cultural and educational background.  

In fact, some participants, both Taiwanese and non-Taiwanese, suggested that Taiwanese 

culture and education were at odds with aspects of the hackerspace and the “maker spirit” in 

general. It seems more likely that the hackerspace model is at odds with institutional 

pedagogies, regardless of location. The Taiwanese participants themselves, along with the 

growing “maker ecosystem” in Taipei, were counter-examples to the claim that Taiwanese 

were less likely to have the “maker spirit”. It was clear, however, that regardless of the truth 

of these claims, there was a shared perception that Taiwanese cultural and educational 

background might negatively affect participation. 

The differences in preferences expressed by participants regarding degrees of 

organizational structure, group collaboration on projects, and need for rules did seem to hew 
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to the conventional wisdom established by Hofstede’s (2001) cultural dimensions framework. 

In particular, these preferences largely corresponded with the differences in Taiwan’s 

national culture dimensions—specifically, the “power distance index” (PDI), individualism 

(IDV), and “uncertainty avoidance index” (UAI)—relative to the U.S. Even leaving aside the 

potential effect of national culture, it was clear that individual orientations regarding 

hierarchy (“power distance”), individualism-collectivism, and acceptance/avoidance of 

uncertainty, were central to ongoing processes in the Taipei Hackerspace.  

Despite the fact that the majority of participants described differences in language and 

culture as leading to friction or inefficiency—and therefore requiring extra effort to 

negotiate—most nonetheless felt that the Taipei Hackerspace being a multicultural 

community was a net positive leading to greater potential for exchange. 

Local conditions and a “maker ecosystem” can support hackerspace activities. 

Apart from the effects of language and culture on intra-hackerspace interactions, the local 

conditions in Taipei are also comprised of infrastructure, economic and other networks, and 

local practices. In this regard, the environment seemed to support hackerspace activities. In 

particular, Taiwan’s role as an electronics manufacturer and retail centers like Guanghua 

Digital Plaza provide easy access to equipment and parts for hackerspace projects. 

Surrounding the Taipei Hackerspace’s Taiyuan Rd. location is a network of specialized 

wholesalers selling everything from motors to chemicals. These networks of resources also 

bring to mind the utilitarian/hedonist DIY distinction proposed by Hertz (2011), and the idea 

that hackerspaces in China, for example, tap into a history of necessity-based DIY practices 

(Lindtner, 2013). In addition, a number of related spaces in Taipei have opened during the 

course of this study and there is presently a significant “maker ecosystem” comprised of 

practitioners, technologies, and knowledge that circulate locally. Together these resources 
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may produce “network effects” that benefit everyone in the broader hacker/maker 

community, including the Taipei Hackerspace. 

Ideological or political concerns are generally not salient, practices seen in 

functional terms. The question of whether any ideological or political concerns seen in 

hackerspaces’ origins were present in the Taipei Hackerspace seemed largely to be resolved 

in the negative: such concerns were generally not explicit or salient for participants. The 

founder of Shanghai’s XinCheJian hackerspace has associated the countercultural strain of 

hacker/maker culture with the West, suggesting that such ideals may not be salient for 

hackerspaces in China and other non-Western locales (Lindtner, 2013). Whether or not this is 

true is an unresolved question; in the case of this study it is true that only mentions of 

ideological or political matters came from Westerners—such as MU38’s use of the term 

“anarchic” with the group—however even these mentions were rare and typically related to 

operational style, not political ideology.  

Entrepreneurship & commercialization are welcome. The frequently overlapping 

relationship between hackerspaces and startup/entrepreneurial activity, paired with some of 

hackerspaces’ counterculture influences, made the attitudes of participants toward 

commercial projects and market-interfacing of particular interest. As noted earlier, with one 

exception, no participant expressed any opposition toward commercializing hackerspace 

projects, and in fact many core participants were entrepreneurs whose work and hackerspace 

activities sometimes overlapped. Such overlap did not seem to present any conflict with 

sharing norms or project openness generally. However, the statements by one participant who 

strongly objected to engaging with a large corporation (through accepting donated 

electronics) echoed veteran hacker Mitch Altman’s protest against DARPA funding for 

programs affiliated with MAKE Magazine and show that hackerspaces are still sites of 

contesting ideologies.  
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Values embodied in practices may present alternatives to institutionalized 

economic, educational & organizational conventions. I propose there are nonetheless 

values embodied in the practices at the Taipei Hackerspace that contrast with institutionalized 

educational and economic norms. These values embodied in practices present alternatives to 

conventional economic relations, educational pedagogy, and organizational structures, as 

described in the Question 3 results. 

Similarities to open source community’s “mosaic” of ethical positions. The 

heterogeneous mix of values and practices in the hackerspace—including sharing norms, 

commons-based production, ad hoc collaboration, and anti- “black box” ethos, along with 

both entrepreneurs interested in commercial projects as well as those taking anti-corporate 

stances—is similar to Coleman’s (2012) description of the “hacker ethic” within the open 

source and free software community as a “mosaic of interconnected, but at times divergent, 

ethical principles” (p.19).  The model presented by open source software and hardware 

development, which is predicated on sharing behavior and commons-based production but 

also allows for commercialization and engagement with broader markets, shows that the lines 

between communities based around sharing norms and commercial, market based relations 

are more blurred than might initially be assumed. Within the Taipei Hackerspace these 

blurred lines are negotiated in practice. 

Fluid, ad hoc project collaboration may present a new organizational typology. 

Projects are the explicit raison d’etre of hackerspaces and are invariably mentioned by 

previous hackerspace studies. The process by which projects are undertaken, however, has 

not been analyzed in depth. Likewise, as far as I am aware, previous hackerspace studies 

have not theorized projects in process-oriented terms. 

For analytical purposes here, I defined “projects” to be any purposeful endeavor 

undertaken by Taipei Hackerspace participants, up to and including the hackerspace itself. In 
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this way, projects can be thought of as nesting within one another at different scales and with 

different dimensions. Each project has its own unique set of conditions and circumstances, 

however hackerspace projects all had common characteristics: a catalyst, a resource web, and 

various conditions together forming a network of potential. Projects were also characterized 

by ad hoc collaboration, experimentation, and iteration. Based on this analysis of the data, the 

present study proposes a “project-ing” process, underlining both the primacy of action therein 

as well as the symbolic and representational function of its production.  

As mentioned earlier, project collaboration in the Taipei Hackerspace has some 

correspondences to the translation and organizing processes presented by some ANT and 

organization studies scholars. However, the fluid and ad hoc collaboration patterns in the 

hackerspace are a moving target, difficult to analyze with frameworks more attuned to 

processes aimed at stabilization. In short, the Taipei Hackerspace provided examples of 

hackerspace “organizing” that were ad hoc and open to chance, where contributions were 

voluntary and any leadership roles temporary and unstable. They were globally networked 

yet interpreted locally and socially. Such fluid collaboration patterns seem different enough 

to require new or recalibrated theoretical frameworks to explain them. 

Sharing norms fundamental and present a hybrid of commons-based online 

collaboration and domesticity. Starting with its first public event, the “Mini Faire”, sharing 

was a defining process for the Taipei Hackerspace, and a behavior that previous studies also 

have considered fundamental to hackerspace communities. Hackerspace sharing provides an 

interesting case as it occurs in an environment that is a hybrid “online-offline” network. 

Sharing behavior in the hackerspace shares much with the character of “commons-based peer 

production” that Benkler (2006) found in collaborative online communities. Individual 

sharers do not expect a one-to-one reciprocal return, and in fact they may be seeking returns 

in the form of reputation or good feelings resulting from virtuous behavior. Others have 
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suggested that sharing in such a context can be based both on rational, cost-benefit analysis, 

as well as “non-rational” motivations like a “social spirit of generosity and altruism” (Ng, 

2006). An additional parallel with open source development that participants expressed was 

how sharing was also seen in efficiency terms, in enabling projects to be developed rapidly. 

To be the beneficiary of such sharing required both openness of the project and asking for 

help. 

The Taipei Hackerspace is not an online community, however, it is centered around a 

shared physical space and in-person interactions. This study found that a quality of 

“domesticity” was produced within the space, and this may condition sharing behavior in a 

way not found in online communities. “Domesticity” in this context calls to mind Bourdieu’s 

(1998) writing on the “domestic economy” and symbolic goods. His conception of gift 

exchanges or sharing within the domestic economy actually reinforces the notion that there is 

always a reciprocity concern, just as has been seen in the Taipei Hackerspace, however it 

may be “masked” by the difference and deferral in time of the return gift. The idea of giving 

an “offering” to the group, or the commons, is an additional dimension to this domesticity of 

gift-giving. There was also the suggestion by some participants that the relative salience of 

reciprocity concerns may be, in part, culturally conditioned. 

This study determined that creating online documentation is a special form of sharing 

given the time-space mobility and representational function of such documents. There is 

some similarity here to Latour’s (1987) “immutable mobiles” and the translational power of 

such documents. However the documentation in hacker/maker communities seems more 

malleable, inviting collaborative revision rather than serving as a fixed inscription. It invites 

dialogue, and therefore allows authors to become influential connectors between originally 

distinct communities and individuals. There are certainly also reputation-building effects for 
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the author and, in addition, a representational function for the hackerspace as a group, 

however authorship in a collaborative environment is somewhat less stable. 

One unexpected discovery was that interview respondents claimed that hoarding or 

free-riding behavior would be tolerated. In other words, though sharing was a norm—and 

participants were also conscious of reciprocity—it was not a requirement. A number of 

interviewees noted that, as in the words of one (FT25), “sharing has its limits”. This tolerance 

toward different sharing attitudes reflected the characteristic openness of the Taipei 

Hackerspace community. 

This study supported the fact that sharing is a fundamental and defining characteristic 

of hackerspaces, and that such a norm is maintained in a reinforcing, “virtuous” cycle. 

However, it also showed that there are different types of sharing and different individual 

attitudes toward sharing, and that these attitudes may be culturally conditioned. Previous 

work regarding sharing in the context of online “commons-based peer production” and open 

source software development has some applicability to hackerspace behaviors, however 

sharing physical space and “rivalrous” goods presents clear differences, as well. Although 

there is likely a rational, cost-benefit analysis component to sharing behavior, it seems to 

largely operate through participants upholding consistency with implicit social norms (though 

upholding the norm in itself could be considered as yielding reputation benefits) and is 

encouraged by a quasi-domestic environment. Though Taipei Hackerspace participants’ 

motivations may vary, sharing behaviors taken together produced a reinforcing “virtuous 

cycle”, or norm, as well as a commons of shared resources. 

 “Making it one’s own” is a complex social-psychological process. Related to 

domesticity is the sense of “at homeness” which describes the quality of feeling comfortable 

or at ease in the Taipei Hackerspace. “At homeness” is conditioned by numerous factors, 

including individual experiential factors, cultural and educational background, language skill, 
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technical skill and more. Some participants suggested that feeling unclear about terms and 

expectations and feeling “distance” due to “foreignness” and/or overly technical projects 

would dissuade participation. One of the main points that emerged from the study is that 

newcomers need a minimum level of “at homeness” to participate, however they also need 

accessible projects or things to do to in order to remain involved as core participants. Part of 

this process I describe as “making it one’s own” also involves identification, however the 

study indicates that this is also highly individual and the most active participants are not 

necessarily the ones most concerned with projecting an identity associated with the Taipei 

Hackerspace. The gains in confidence or willingness to launch projects resulting from 

participation may also be considered in self-efficacy terms. Observation and interview 

responses suggested that the individual experiential and psychological component of “making 

it one’s own” was closely related to decisions to participate and become more involved. 

Negotiating meaning involves harmonizing diverse interpretations; decision-

making lacks protocols. One interviewee (MU34) stated early on how everyone who comes 

to the hackerspace has their own personal reasons for doing so. MH33 related that he saw the 

hackerspace as being something different for each participant. With this diversity of 

motivations and apprehensions of the hackerspace, it is clear that in a sense there is no one 

“Taipei Hackerspace”. How then do the participants in this community communicate and 

collaborate? It was clear from the present study that the community network required 

constant negotiation between participants and their heterogeneous needs. 

The fundamental starting point for these negotiations was the meaning of the term 

“hackerspace” itself. The co-founders framed the discussion and understanding of the 

concept through initial organizing activity, starting with the “Mini Faire” where 

representatives of U.S. hackerspace spoke via videochat. This could be considered part of a 

process of alignment and translation. As was seen in the results, despite sensitization to the 
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term for the vast majority of participants coming through secondhand sources, those observed 

and interviewed expressed largely overlapping definitions of “hackerspace”. Nonetheless, 

each person’s definition was slightly different. For the Taipei Hackerspace, collaboration and 

finding common goals did not require consensus, but rather a “minimal viable agreement”, in 

my terms. This is consistent with Star & Griesemer’s (1989) discussion of institutional 

ecology and their suggestion that a “lowest common denominator”, rather than consensus, is 

required for collective coordination. Their concept of a “boundary object”—malleable 

enough to adapt to the local needs of multiple parties while still maintaining a recognizable 

identity across sites—seems well suited to the term “hackerspace” itself.  

The resistance to rules and hierarchy in the Taipei Hackerspace not surprisingly led to 

a lack of procedure or protocol for group decision-making, and participants regarded this as 

an ongoing source of friction. In practice, the most effective means of “negotiating” seemed 

to be a kind of “rhetoric of action”, to just do it and then discuss any differences of opinion 

later. The ongoing tensions between the mode of do-ocracy and more formalized decision-

making may be reflective of more fundamental differences of perspective that had not been 

adequately explored by the group. As suggested by Star & Griesemer (1989), it may not be 

necessary to reach consensus, but the overlapping territory and common goals between 

participants must be negotiated. The results of the study left me with the sense that greater 

hackerspace “sensitization”, seeing how other existing hackerspaces had navigated these 

issues, would go a long way towards providing a shared understanding of the “hackerspace 

project” generally and the “ground rules” locally. 

Relationship with similar local spaces complementary; together forming an 

“ecosystem” with potential network effects. The study showed that participants attributed 

different characters to the Taipei Hackerspace and other local groups engaged in similar 

activities. Interviewees were fairly clear in identifying differences between the atmosphere 
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and equipment affordances at the two sites, with the Taipei Hackerspace being described as 

decidedly more unstructured and having less equipment. In this way, the identity of the 

Taipei Hackerspace was defined comparatively, or relationally. An unexpected finding was 

the high degree of circulation between the Taipei Hackerspace and Fab Lab Taipei, as well as 

other hacker/maker venues in the city. Projects and equipment also seemed to move back and 

forth easily. In addition to OpenLab Taipei, which predated them all, the Taipei Hackerspace 

has been joined by a number of related hacker/makerspaces over the past year: two Fab Labs 

(“Taipei” and “Dynamic”), Makerbar Taipei, and now FutureWard, all contribute to a 

growing “maker ecosystem” in Taipei. This points to the possibility of resulting network 

effects, as resources move between these spaces. The more traditional electronics and 

hardware wholesalers and DIY shops in Taipei also may support this ecosystem, with the 

examples of HAXLR8R and Seeed Studios in Shenzhen showing how hackers/makers and 

existing manufacturing infrastructure and DIY cultures can interact productively (Lindtner, 

2013; Lindtner & Li, 2012). 

Future Studies 

The present study was primarily exploratory in nature and—in addition to 

contextualizing the hackerspace phenomenon—intended to suggest some of the key 

processes constituting the newly formed Taipei Hackerspace. The range of topics touched 

upon was broad, offering numerous directions and suggestions for further study. 

The norm of sharing—along with participants’ attitudes toward sharing—was a key 

topic for the hackerspace and this study. Previous studies of hackerspaces mention that 

sharing is a fundamental aspect to these communities, however there remains a need for more 

nuanced theorizing regarding sharing in a hackerspace context. This study indicated that the 

sharing norm within the hackerspace had some similarities to the exchanges of “symbolic 

goods” within a “domestic economy”. However, it also has some similarities with the sharing 
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aspects of commons-based production, such as in the open source development model, where 

it has been proposed that a combination of rational choice and altruistic motivations exist 

(Benkler & Nissenbaum, 2006; Ng, 2006). Sharing within the hackerspace is of material and 

non-material goods, and can be related to a specific project at hand or simply contributed to 

the commons for future use. Online documentation is a form of knowledge sharing with 

special characteristics due to its mobility and representational power. In short, sharing 

motivations and behaviors in a hackerspace context are diverse. Examining how lessons from 

commons-based peer production communities online and theories about sharing within 

physical communities might apply to hackerspaces could provide a more nuanced 

understanding of sharing within these hybrid, on- and off-line communities. 

This study took a new approach in seeking to analyze a hackerspace in a process-

oriented way. As such it became clear that many hackerspace activities were essentially 

organizing processes of one form or another, and often involved harmonizing disparate 

individual interpretations. Ideas from ANT theorists regarding the process of aligning and 

enlisting human (and non-human) resources in a project are relevant here, as is Star’s (1989) 

treatment of the topic of boundary objects. The process of Project-ing conceived of in this 

study, with catalysts, resource webs, and other conditions comprising a network of potential 

to be activated and engaged shares a conceptual similarity to some work in organization 

studies. This study indicates that looking at hackerspaces through an “organizing” lens would 

be productive and novel, especially as they present a stark contrast to more traditional and 

hierarchical structures.  

Another direction for future study would look the global hackerspace network. Taking 

as a starting point the decentralized network character of global hackerspaces, described in 

some previous studies as rhizomatic, some variation of graph or network theory could be 

applied to links between hackerspaces. Such a model might present possibilities for 
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theorizing linkages between geographically dispersed hackerspaces (nodes)—such as that 

between the Taipei Hackerspace and Noisebridge—that represent value and practice-based 

affinities. 

The present study suggested that different attitudes toward various hackerspace 

processes, including sharing, project collaboration, negotiating and decision making, are 

culturally conditioned and result in persistent tensions. Such a result is in line with previous 

work in cross-cultural communications research, such as Hofstede’s (2001) cultural 

dimensions theory. A study of culturally-based attitudes vis a vis hackerspace activities could 

have practical use in terms of suggesting ways to accommodate all participants in highly 

multicultural hackerspaces.  

Previous studies, through their descriptions and definitions of hackerspace, imply 

common values amongst participants. The present study also suggests that there are a number 

of shared values between Taipei Hackerspace participants. However, some are more widely 

shared than others. A study that seeks to identity common values within the hackerspace—

and possibly relating them to cultural background and other factors—would provide an 

interesting picture. A multi-site comparative study could also be illuminating. 

One less conventional approach to further research on the Taipei Hackerspace would 

be to attempt to use insights gained during this study and be the catalyst for a project with 

specific goals. For example, one goal could be to address some of the frustrations expressed 

by participants and create a highly participatory collaboration process. The experience would 

be documented and analyzed in a version of participatory action research. 

Lastly, the most straightforward direction for further study would be a continuation of 

the present one. With the benefit of a larger sample and a longer study period, the analysis 

could be deepened and refined. 
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Limitations 

Due to the exploratory nature of this study, site-specificity and purposive sampling, 

there are limitations on its generalizability. In-depth interviews were conducted until 

sufficient saturation of the data was reached, nonetheless the primary data are derived from a 

single site, Taipei Hackerspace. Although review of the literature and related documents 

suggest that the ideological negotiations, interactions, and other issues experienced by the 

research subjects from Taipei Hackerspace are similar to those experienced in other 

hackerspaces, it is not possible to generalize the local findings of this study at this point. 

The scale of the data sample was another limitation. In terms of time, a special 

consideration was that the study began with the founding of the Taipei Hackerspace. This 

time frame offered the possibility of analyzing the initial organizing, or emergence, of the 

community network, however it also can be argued that some of the social processes 

observed and analyzed were less stable than they might be over a longer period of time. 

Although I am confident that many of the most important topics and concerns were 

represented in the data sample, it is possible that increasing the number of participant 

observation instances and interview participants would have presented an even fuller picture 

of the Taipei Hackerspace’s social world, or refined and deepened the present analysis. 

There are also limitations related to the data gathering techniques used. It has been 

pointed out that the main texts on grounded theory and their criteria for rigor suggest that 

interview and participant observation data are reproductions of reality, without accounting for 

the intersubjectivity of such data-gathering methods (Hall & Callery, 2001). This study 

explicitly acknowledges that reflexivity and relationality may, in fact, affect the data, which 

can be considered as mutually constructed by subject and researcher (Charmaz, 2006). This 

constructivist approach to grounded theory accounts for the intersubjectivity of data-

gathering, as well as the constructed nature of analysis, however the fact remains that a 
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different researcher could reach different conclusions from the same sample and 

methodology. 
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Conclusion 

In the year and a half since the curious first gathered for the Taipei Hackerspace Mini 

Faire, the hackerspace has gone from an idea to a fully functioning community space. 

Numerous events and classes have been held there, many projects and personal connections 

have been made. While the character of the group has changed with the coming and going of 

individual participants, the successful organizing and continuing operation of the Taipei 

Hackerspace indicates that the grassroots, open, and decentralized hackerspace model is 

robust and reproducible across languages and cultures. 

The irreplaceability of primary experience and in-person interaction is essential to 

hackerspaces and this is seen even in their mode of propagation. The initial organizing of the 

Taipei Hackerspace required catalysts with suitable qualities and relevant prior experience. 

Internet affordances were also crucial for early connecting and coordinating, however in this 

case the effectiveness of the two primary co-founders, with their respective experiences at a 

hackerspace and an intensive entrepreneurs’ workshop, emphasizes the importance of 

individuals building on first-hand experiences in transferring the hackerspace model. As 

noted earlier, there are parallels in this regard to the founding of other hackerspaces, from the 

U.S. to Southeast Asia.  

Participants adapt the hackerspace model according to local needs, conditions, and 

desires. There is no central authority dictating the form a new hackerspace must take, and 

each hackerspace has its own unique and evolving character based on local interpretation. In 

the case of the Taipei Hackerspace, the multicultural, multilingual participant group had to 

negotiate differences in language, culture, and educational background and the frictions that 

sometimes result from these conditions. Some participants indicated that local cultural and 

educational values may diverge from the “hackerspace values” that the primary co-founders 
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espoused, particularly as regards individual-collective orientations toward projects and 

decision-making. Such tensions do not present insurmountable obstacles, but require 

negotiation, compromise, or ad hoc solutions, and add to the local character of the 

hackerspace. Other local conditions of note were Taipei’s clusters of specialty wholesale and 

DIY electronics and equipment shops, as well as the more recent addition of numerous 

related groups working on similar projects. Hackerspace participants made use of these 

resources and together they can be viewed as a kind of hacker/maker “ecosystem” with 

potential network effects benefitting all involved. 

Characteristics of the hackerspace model—decentralized, grassroots, encouraging of 

experimentation, resistant to rules and hierarchy—enable its adaptability and ease of 

propagation to new locales. The norms of openness and sharing that support hacking projects 

also seem to go hand-in-hand with fostering social ties and a durable community. The values 

and guiding principles of the hackerspace model as described and as observed in the Taipei 

Hackerspace are to a large degree a product of the history and influences outlined earlier in 

this study. However, as seen here, values and principles may be transferred in an operational 

or functional sense while their former ideological or political context is left behind. In some 

sense a parallel can be seen in debates within the Free (Libre) and Open Source Software 

movement, with the Free Software Foundation maintaining a rigorous moral and ideological 

stance. The open source development model presented a new organizing paradigm and 

economic logic along with an ambiguous relationship to the market: based on the sharing and 

openness of commons-based peer production while simultaneously being heavily used by 

start-ups and the corporate world.  

With no rigid organizational structures or hierarchies, action in hackerspaces often 

relies on a do-ocracy where catalysts initiate projects. Analysis of social processes in the 

Taipei Hackerspace indicated that such fluid, ad hoc organizing patterns and non-hierarchical 
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relations present potential frictions along with freedoms. The undefined protocols of 

hackerspace activity made some potential participants uncomfortable and, as noted, some 

saw a cultural aspect to this reaction. More generally, the hackerspace logic of fluid, ad hoc 

organizing, along with a resistance to rules and defined roles, is intended to minimize 

restrictions and maximize hacking potential. Over the course of this study, as the fluid, ad 

hoc organizing patterns of hackerspaces became clearer to me, I also became aware of related 

experiments occurring in arenas ranging from business to government. The concept of 

“holarchy” (Koestler, 1967), where each “holon” is both composed of and composes other 

“holons,” has been adapted into a corporate management strategy designed in part to bring 

out the potential of employees by reducing traditional hierarchy and encouraging taking 

“ownership” of projects (Groth, 2013). As noted earlier, the Dutch government has also 

recently taken steps away from traditional, hierarchical structures by encouraging do-ocracy 

at the local level (Verhoeven et al., 2014). From open source development, to hackerspaces, 

to the Dutch government, there seems to be a broader trend toward new organizing forms 

seeking to maximize a network’s potential by eliminating rigid hierarchies, increasing 

responsiveness and adaptability, and accessing individuals’ abilities through openness. 

However, as seen locally in the Taipei Hackerspace, some community members may be 

uncomfortable with such approaches, and may raise the question of whether such an 

approach is finally more productive.  

In the discussion section and elsewhere I have suggested that academic areas 

including Science and Technology Studies, Social Learning, Social Anthropology, 

Organization and Community Studies may offer useful lenses for considering hackerspaces. 

However in many cases, from Actor-Network Theory’s focus on specific socio-technical 

systems (Callon, 1999) to situated learning studies on a single craft guild (Lave & Wenger, 

1991), methodologies seem to have been developed to address research subjects that more 
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delimited, specialized, and less dynamic than hackerspaces. From the community 

perspective, hackerspaces are also atypical in that social ties are relatively loose, based on 

common interest and shared space, and also a hybrid of on- and offline interaction, while not 

necessarily being strongly tied to their immediate geographical community. Hackerspaces 

and the other new organizing forms mentioned may call for a new subject typology and 

adjusted research methodologies. (I am personally drawn to DeLanda’s (2006) assemblage 

theory as a guiding framework.) 

In keeping with hackerspace pragmatism, hackerspaces can themselves be considered 

tools, offering value through flexible use in multiple contexts and across multiple scales. For 

individuals, a hackerspace provides rich socializing and learning opportunities and promotes 

a kind of pro-active, “techno-citizenship”. Likewise, the local community can benefit from 

the resources and capabilities of the hackerspace as a group, and the potential of the loose, 

global network of hackerspaces strengthens with the success of each local hackerspace. For 

society at large, hackerspaces have value as laboratories of innovation and as a model for 

social organizing on both local and global scales. As demonstrated by the response from a 

hackerspace network in the wake of the Fukushima Daiichi disaster, the resilience and 

potential represented by the decentralized hackerspace network is not simply theoretical but 

can be mobilized in practice. 

The innovative social organizing patterns that hackerspaces embody are in a sense an 

unintended consequence of seeking the best hacking environment, but they are no less 

significant for being unintended. In order to preserve and leverage the value that the 

hackerspace “tool” offers, we should seek to better understand it and also be conscious of its 

formative influences. On a local level, as suggested by studying the Taipei Hackerspace, 

greater awareness of these influences and consciousness of how other spaces operate could 

reduce friction and tensions. If certain hackerspace values are at odds with local culture or 
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education, the divergences can be negotiated. Hackerspaces are by nature fluid and adaptable. 

As hackerspaces expand in Asia and other non-Western locales, the values and practices 

associated with the model may evolve. By being based on principles of freedom, sharing and 

openness, and resisting the rigid definitions of institutional frameworks, hackerspaces 

preserve the strength of adaptability, a kind of reproductive fitness.  

The openness and adaptability of hackerspaces also presents the possibility of being 

co-opted or assimilated by entities that threaten the fundamental model. This concern can be 

seen in debates regarding DARPA funding for hackerspaces (O'Leary, 2012), or the Taipei 

Hackerspace participant objecting to a corporate donation. If a hackerspace is in part a social 

experiment, as one participant phrased it, then it may require consideration and discipline to 

allow the experiment to run its course without undue influence from outside institutions. The 

Taipei Hackerspace participant who objected to the corporate donation explained himself by 

saying, “I know how those structures work. I want to see what other possibilities might be.” 

The goal of this study has been to further understand the social processes behind the 

hackerspace experiment. I propose here that the most innovative and valuable project of each 

hackerspace is not an object or prototype but rather the alternative mode of social and 

technological governance and organizing—a hybrid of multiple influences that produces 

resilience and potential—embodied in the hackerspace itself. As an ongoing experiment that 

has already demonstrated value across multiple scales, hackerspaces merit further attention 

and consideration from both academics and practitioners. The qualities that have made them 

innovative and valuable may in fact be unintended consequences of their various influences 

and instrumental purposes. If hackerspaces become de-contextualized within a larger “maker 

movement,” or utilized by resource-rich outside instutions, will it then be harder to preserve 

the very qualities of decentralization, freedom, and openness that define them? A degree of 
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vigilance and care may be required in order to continue the experiment, “see what other 

possibilities might be,” and preserve the special alchemy of hackerspaces. 
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Appendices 

Appendix A: The Arduino Microcontroller 

The Arduino is perhaps the preeminent example of an open source hardware success 

story. Frequently used in the Taipei Hackerspace and often mentioned in this study’s 

interviews, the Arduino is an open source electronics prototyping platform that is designed 

for flexibility and ease-of-use. The Arduino’s hardware component is a microcontroller board 

that can be programmed via the software component, a customized language and boot loader 

for loading the program onto the controller. The Arduino is “intended for artists, designers, 

hobbyists, and anyone interested in creating interactive objects or environments” (Arduino, 

2013). 

As mentioned previously, the “open-sourcing” of the Arduino was in part a way to 

ensure the project’s survival beyond the life of a particular institution (Williams et al., 2012). 

A part of the Arduino’s diffusion and success is no doubt due to its open-source nature. Open 

source hardware may be modified by others, and in the case of the Arduino, “countless 

extensions and variations” of the hardware have since been developed (Buechley, 2010, p. 

200). One notable variant is the “LilyPad Arduino”, which is designed to facilitate the 

creation of electronic textiles (“e-textiles”) and consists of “a spool of conductive thread and 

a set of sew-able electronic modules—including a sewable Arduino microcontroller, a 

temperature sensor, an accelerometer, and an RGB LED” (Buechley, 2010, p. 200). 

As Powell (2012) notes, the LilyPad Arduino designs, developed at MIT, were 

primarily distributed through the personal and institutional networks of the developing 

researchers. 

The Arduino is one example of open source hardware that is, in the words of Hertz, 

“clearly the poster child of microcontrollers in contemporary electronic DIY culture.” (Hertz, 
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2011, p. 45). Hertz (2011, p. 45) describes using an Arduino as “trendy” and “fashionable”; 

for some, owning one “is like an authentic form of identification that you belong to the open 

source hardware movement and the contemporary electronic DIY community.”  

The prevalence of the Arduino in hackerspaces and among the DIY electronics crowd 

indicates that knowing how to use it, or at the very least knowing what it is, may be, to use 

Wenger’s (1998)  terms, part of the “regime of competence” that constitutes belonging to 

such communities. 
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Appendix B: Interview Guide 

• Introduce yourself please. Where are you from? How old are you? What is your 

educational background and what do you do? 

• How would you describe a hackerspace to someone who had never heard the term? 

• How and when did you first hear about “hackerspaces”? 

• How did you first hear about the Taipei Hackerspace project? 

• Why were you interested, why did you want to be involved? 

• Are you a participant in any other DIY communities (FabLab, makerspace, 

electronics, crafts, or others)? 

• Do you think Taipei Hackerspace is different from FabLab Taipei, Makerbar, 

OpenLab? How is it different? 

• Do you tell other people about Taipei Hackerspace and/or try to get them involved? 

• What kind of person would you like to have as a member at Taipei Hackerspace? 

• Are there any formal or informal rules at the hackerspace? What are they? 

• Some people have mentioned language as a barrier for locals in Taipei Hackerspace. 

Does the possibility of having to speak English affect whether you want to come to 

the space? 

• Have you had any communication problems or disagreements with others at the 

hackerspace? How were these problems addressed or resolved? 

• Do you think it would be acceptable for someone or a small group of people at the 

hackerspace to work on a project but keep their process secret because they were 

interested in developing a commercial product? 

• What projects have you worked on at the hackerspace? Tell me about the idea and the 

process. 
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• Have you shared how you did it, either verbally if asked or through documentation? 

• Do you think Taipei Hackerspace is successful? Why or why not? 

• Do you communicate with or feel a connection to other hackerspaces around the 

world? 

Additional or substitute questions for key informants. 

• What enabled the Taipei Hackerspace to actually happen when it did? 

• How are decisions reached among the key holders? 

• Would you say there is any political or ideological aspect to the hackerspace? 

• Do you feel that cultural or linguistic issues have added or taken away from the 

development of the space in any way?  
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Appendix C: The Facebook “Like” Counter 

An early Taipei Hackerspace project that revealed a great deal about how 

collaborative processes can function in the hackerspace was the Facebook “Like” Counter. 

 

The original idea came as the result of participant MT26a thinking about how to 

create a physical, dynamic display showing the current number of “likes” on the Taipei 

Hackerspace Facebook page, thereby creating a bridge between the digital and physical. As 

such it involved customizing and connecting both hardware and software. 

This project provided an example of the “project-ing” process and its dynamics. It 

revealed a sharing norm, the serendipitous nature of ad hoc collaboration at the hackerspace, 

and the speed of innovation under these circumstances. It therefore is instructive to delve into 

some of the details of its creation. 

How did this come about? This project was initiated by MT26a on the basis of his 

curiosity and starting with a question or challenge. In this case he said, “I just have the idea, 
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and I was wondering how to connect the Arduino (open source programmable 

microcontroller) to the network, to the Internet.” He then proceeded by opening his process 

and asking for help from two others who happened to come to the hackerspace and had 

programming skills. There is therefore an element of chance to project collaboration. With 

these first collaborators he produced a serial-port (not Wi-Fi) connected prototype. 

This prototype led to an additional question, which was how to connect the device 

wirelessly. He continued asking for help and found additional collaborators at an open house 

event who helped him hack a wireless router, install open source firmware, and write code 

that would use the Facebook API to “catch” the number of “likes” on the hackerspace’s 

Facebook page. MT26a mentioned another example of the element of chance (or serendipity) 

made possible in the hackerspace, relating how he left the project in the hackerspace and 

another participant tinkered with it and improved how the 7-segment data display worked. 

Through this collaborative process, a working wireless prototype of the Facebook “like” 

counter was developed. 

In using donated and shared hardware that was already in the hackerspace (Arduino 

microcontroller, Wi-Fi router), MT26a’s project also illustrated how projects often start from 

using the tools and materials at hand. With a project that involved both electronics and 

programming knowledge, the principle that diverse skills and backgrounds are a strength was 

supported. Implicit and fundamental to the process was sharing of tools and materials as well 

as knowledge and skill, and it was seen that knowledge sharing happens through project 

collaboration. Speaking of his collaborators, MT26a said, “So, people here are really willing 

to share the knowledge so the things evolve very quick.” 

Another principal element of the whole process is having a “pro-active” catalyst that 

is willing to “just do it”, is willing to experiment and accepts risk and uncertainty. In this case 
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MT26a started with a question and was willing to start a project despite initially lacking 

necessary knowledge and without knowing what the outcome would be.  

There were a number of outcomes or effects that seemed to flow from this project. 

For the individual catalyst and collaborators,  confidence, self-efficacy and knowledge may 

have been gained, along with greater identification as a hacker/maker, and reputation effects. 

Collaboration and sharing can reinforce norms and lead to greater familiarity and 

domesticity. In addition, the technological object and its documentation add to the 

construction of a group identity and serve as a representation of the hackerspace externally. 

In this case the Facebook “like” display clearly did represent the hackerspace 

externally. In fact, the prototype was one of the projects that represented the Taipei 

Hackerspace at the “Maker Faire” exposition in Taipei in 2013. Additionally, MT26a later 

brought the Facebook “like” display to a parallel space, the Taipei Fab Lab, and collaborated 

with people there to create an outer case (which was also part of discussions aimed at 

possibly commercializing the device). 

MT33 referenced this project in his interview as a successful example of more 

collaborative projects, and this also shows how projects become points of reference or parts 

of the “lore” of the hackerspace, if you will. The approach to collaboration on the project also 

represented a middle road between those who would prefer projects done by the entire group 

and those who tend to prefer working primarily on their own. 
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Appendix D: Initial Categories and Codes after Phase 1 Data Coding 

Category Related Codes 
Values Mistakes are good 

Follow your bliss/curiosity,  
Freedom/lack of restrictions 
Expeditious, solution-seeking 
Play 
Liquid/edge of chaos,  
Sharing, Open/closed, Tolerance 
Resource efficient 
Pro-active / do for yourself 
Risk 
Acceptance 
Generosity/Altruism 

Related communities 
 

Hackers 
Other DIY 
Startup/entrepreneurial 
Software/app developers 
Educational institutions 
Fab Labs, makerspaces, TechShop 

Creativity/Innovation Project ideas 
Project design 
Problem-solving 

Motivations to participate Meeting people from different backgrounds 
Learning 
Desire to make 

Connectors/Nodes Dense connections 
Personal networks 
Organizers 

Communication patterns Internal Communications/Info Exchange 
External Communications/Info Exchange 

Hackerspace Projects/Activities Equipment/technology 
Classes / workshops 
Hacking consumer products 
Arduino / Raspberry Pi 

Collaboration patterns Chance/serendipity 
Differing expertise 
Initiating projects 
Asking for help 

Relation to society at large 
 

Hackerspaces and Marketplaces 
Copyright/Patent/Legal 

Intercultural Issues 
 

Language differences 
Group discussion differences 
Attitudes toward sharing 
Individualism/Collectivism 
Attracting new participants 

Fostering Appropriate Conditions 
 

Community curation 
Visions for the 'space 
Diversity of participants 
Roles in hackerspace community 
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"Non-productive" sociability 
Individual Experiential 
 

Emotional reactions 
Collaboration experiences 
Self-efficacy 
Self-reflection 

Organizational Structure/Pattern 
 

Meetings 
Decision-making 

Access / gates / membership 
 

Key distribution 
Managing physical access 
Non-material gates: language, gender imbalance 

Power dynamics 
 

Strong or respected voices 
Competing online presences 
Control over physical space 
Funding issue 

Learning / Problem-solving Mechanisms 
 

Asking others 
Online resources 
Trying and failing/experimenting 

Inter-hackerspace / hackerspace definition 
 

Previous hackerspace knowledge 
Hackerspace info online 
Visitors from other hackerspaces 
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Appendix E: Refined Categories and Codes after Phase 1 & 2 Data Coding 

Category* Related Codes 
Fostering Community Motivations to participate 

Diversity of participants 
Roles in hackerspace community 
"Non-productive" sociability 
Community curation / Recruiting 
Classes / workshops / events 
Maintenance/Upkeep/Facilities 
Individual Experience 
Inviting/At-home or Distant 
Language & Intercultural Issues 

Values/Behaviors Mistakes are good 
Follow your bliss/curiosity 
Freedom/lack of restrictions 
Expeditious, solution-seeking 
Serious play 
Liquid, edge of chaos 
Sharing, Open/closed, Tolerance 
Resource efficient 
Pro-active / do for yourself 
Risk 
Acceptance 
Generosity/Altruism 
Anarchic/Libertarian 

Project Dynamics  Creativity/Innovation 
Equipment/technology 
Collaboration patterns 
Learning / Problem-solving Mechanisms 
Hacking consumer products / empowered / anti-black 
box 
Arduino / Raspberry Pi 
Play/Performative/Seasonal 
Building/DIY/other 
Coordinating/proposing projects 
Coding 
Open Source 
Other electronics 

Negotiating Structure Organizational Structure/Pattern 
Access / gates / membership 
Power dynamics 
Rules (stated or unstated) 
Decision making 
Vision/Defining Success 
Communicating values/expectations 
Internal online talk 

External Interfacing Related communities (hackers, other DIY, 
startup/entrepreneurial, software/app developers, Fab 
Labs, makerspaces, TechShop, OpenLab, educational 
institutions)  
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Connectors/Nodes 
Hackerspaces and Marketplaces 
Copyright/Patent/Legal 
Outside Image/Perception 
Word of mouth 
Finding TPE hackerspace via Internet 
Hackerspace-related media 
TPE Hackerspace public communications 
TW development 
TW education 

Hackerspace consciousness Inter-hackerspace exchange 
Hackerspace definition 
"Hackerspace" term sensitization 

* The six categories are ordered according to the sum of related code applications (from highest to lowest). 
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Appendix F: Intermediate, Axial Coding Chart 

Categories  
• Codes 

Key Related Topics and Incidents 

 
Sharing 
 

• Sharing, Open/closed, Tolerance 
• Generosity/Altruism 
• Attitudes toward sharing 

(Intercultural) 
• Funding issue (Power dynamics) 
• Asking others 

(Learning/Problem-solving 
mechanisms) 

 
• Sharing=expectation, “sharing has its reason” (FT25) 

o Expectation of reciprocity may have a cultural 
aspect 

 
• Large financial contribution makes people uncomfortable 

o Sustainability concern, dependence on one 
person 

o Terms of sharing/use unclear 
! Discourages participation 
! Generosity has unintended side effects 

o Funding/membership schemes as a form of 
communication about values 

 
• Donations as peripheral involvement 

o donation jar 
o donations from outside entities  

 
• Shared space 

o Individual/communal tension 
o  “My workshop/garage” (MH33, MU38), but 

also shared 
o Concern that one’s stuff will get in others’ way 
o Who decides how space is arranged/ordered? 

 
• Tool/equipment sharing friction 

o use/misuse, disappearing stuff  
 

• How is “shared” status of tools & equipment indicated? 
o Made visible through labeling system 
o Incomplete buy-in to system 
o Participation limited by lack of clear system  

 
• Sharing of knowledge idealized as reciprocal 

o “exchange” is a commonly used word 
o online documentation of projects important 

 
• Non-sharing/info-hoarders would nonetheless be 

tolerated according to multiple interviewees 
 
  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

  209 

 
Project collaboration 
 

• Asking for help 
• Expeditious, solution-seeking 
• Resource efficient 
• Pro-active / do for yourself 
• Follow your bliss/curiosity 
• Fab Labs, makerspaces, 

TechShop 
• Learning 
• Desire to make 
• Chance/serendipity 
• Differing expertise 
• Initiating projects 
• Collaboration experiences 

(individual experiential) 
• Individualism/Collectivism 

(Intercultural issues) 
• Trying and failing/experimenting 

(Learning/problem-solving) 
 
 

 
• Projects have a property of collaboration 

o Dimensions: from individual to large group 
o Individual preferences differ (may vary 

preference according to project) 
o Group projects as a means to attract and retain 

people 
o (Lack of) technical skill can be a limiting factor 

 
• Frequent “project talk” 

o In-person and online 
o Proposed/discussed : started/undertaken ratio is 

high 
 

• Form of collaboration can have a strong element of 
chance (i.e. Facebook like counter) 

 
• Projects require catalyst role(s) 

 
• Project difficulty 

o “Simple” projects (LEDs, origami) can’t hold 
long-lasting interest (FT37) 

! argument for longer-term, larger-scale 
group projects 

o Highly technical projects may be more 
individual, less collaborative (MH33) 

 
• Early projects had practical organizational uses 

o Card reader check-in to aid potential visitors 
o Facebook like counter to encourage “likes” for 

org. page 
o Re-arrangement of space to be more welcoming 

 
• Competing/overlapping projects 

o EasyCard reader vs. Twitter check in 
! Card reader supplanted earlier idea, 

potential collaboration cut off 
 

 
Recruitment/involvement 
 
“At homeness” 
 

• Mistakes are good 
• Freedom/lack of restrictions 
• Risk 
• Meeting people from different 

backgrounds 
• Personal networks 

(Connectors/nodes) 
• Classes / workshops 
• Language differences 

(Intercultural) 
• Attracting new participants 

(Intercultural) 
• Diversity of participants 

(Fostering appropriate 
conditions) 

• Non-material gates: language, 

 
• “What is it?” – newcomers are unclear 

o the hackerspace is not inviting, it does not 
"explain" or "reveal" itself to newcomers (P.O. 
notes 2013-11-05) 

o Newcomers don’t know what it can help them 
do 

 
• “Feeling of distance” (���) 

o Related to whether people have “things to do” (
����) (FT37) 

o English use in-person and online 
 

• “How to get people to come back?” 
o recurring topic for members 
o many first time visitors come out of curiosity 

but few convert into returning participants 
 

• Gender imbalance may discourage female participants 
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gender imbalance 
 

 
“Hackerspace” definition 
 

• Dense connections 
(Connectors/Nodes) 

• Previous hackerspace knowledge 
• Hackerspace info online 
• Visitors from other hackerspaces 
• Organizers (Connectors/Nodes) 
• Fab Labs, Makerspaces, 

TechShop 
 

 
• Formed without first-hand experience 

o Only one founding member had actually been to 
a hackerspace 

o Other participants definition of “hackerspace” 
largely congruent 

 
• “Hackerspace” name chosen for functional reasons 

(MH33)  
o Allowed founders to first connect online 
o Visitors from other hackerspaces can find and 

connect  
o Online connections with other hackerspaces 

(e.g. Shanghai) 
 

• "Hackerspace" definition is inclusive 
o Participants’ conception "doesn't have to be the 

same, just has to be close enough" (MH33) 
o Visitors from other hackerspaces recognize 

Taipei Hackerspace as a fellow hackerspace 
o Some say “hackerspace” and “makerspace” are 

substitutable 
o What qualifies as a “hackerspace” 

! Resisting definition v. preserving 
difference (MU38) 

o “Leave definition open” (MH33) 
 

• Political/ideological hackerspace roots neither explicit 
nor salient for majority of participants 

o Minority exceptions 
o Ideology embodied in practices? 

 
 
Hackerspace meaning 
 
Success definition  
 
Parameters of involvement 
 

• Freedom/lack of restrictions 
• Acceptance 
• Visions for the 'space 
• Individualism/Collectivism 
• Hackerspaces and Marketplaces 
• Pro-active / do for yourself 

 

 
• Hackerspace is something different for everyone 

o One simple variable is simply at what time 
people come, who they encounter (MH33) 

o Individual needs/motivations different (MU34) 
 

• Measures of success vary 
o More participants 
o “Better” projects 
o Sustainability 

 
• Resistance to rules/definition 

o Ironically, greater freedom/openness may 
discourage some participants due to lack of clear 
parameters 

o Lack of definition and greater freedom require 
more individual initiative 

o “Leadership vacuum” could be filled by 
corporate or institutional influence (P.O. notes 
2013-11-05) 

 
• Does trying to "be everything for everybody" impede 

progress, become dysfunctional?  
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• Someone may hold “hacker values” yet not “get the 
model” (FT25) 

 
• The hackerspace is itself “an experiment” (MH33) 

 
• Representing the hackerspace externally entails a unitary 

definition  
o NPO application requires charter to represent 

group 
o Online representation 
o Ad-hoc external communication 

 
 
Voice 
 
Reputation 
 
Power & Influence  
 

• Pro-active / do for yourself 
• Organizers (Connectors/Nodes) 
• Strong or respected voices 
• Competing online presences 

(Power dynamics) 
• Control over physical space 

(Power) 
• Funding issue (Power) 
• Non-material gates: language, 

gender imbalance 
 

 
• Vocal & respected participants influence de facto 

policies/attitudes 
 

• English ability plays a role in influencing group; most 
group discussion in English 

 
• Influence through doing, i.e. rearranging hackerspace 

 
• Skill/ability/experience all components of reputation 

o all are welcome regardless of skill 
o on the other hand, the skilled are respected 
o however, skill does not always translate into 

influence 
 

• Case of competing online spaces 
o Supported by different participants 
o Specially created forum and site never adopted 
o Other site, Google group, and Facebook page 

and group supported 
 

• Respect/reputation/influence can be undermined by 
sidetalk 

o Criticisms of key participants 
! Alienating 
! Different priorities 
! Possessive 

o Joking 
 

 
Documentation 
 

• Sharing, Open/closed, Tolerance 
• Strong or respected voices 
• Competing online presences 

 

 
• As required part of methodology 

o “I’m a scientist” (MH33) 
 
• Documentation also consistent with community sharing 

ideal 
o “Giving back” (MT26a) 
o Shared via online channels 

 
• Builds reputation through display of skill and sharing 

ideal 
 
• Representational authority 

o Online documentation represents the 
hackerspace externally 

! International visibility and interaction 
! i.e., “Instructables.com” participation 
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Impediments to participation 
 

• Pro-active / do for yourself 
• Desire to make 
• Differing expertise 

(Collaboration) 
• Initiating projects (Collaboration) 
• Asking for help (Collaboration) 
• Non-material gates: language, 

gender imbalance 
• Educational institutions 

 

 
• Impediments to participation cited 

o Gender imbalance 
o Language 
o Convenience 
o No extra “leisure” time 
o Lack of funds 
o Not feeling “at-home” 
o Safety concerns 
o Equipment 
o Lack of direction/something to do 
o Physical access not guaranteed 
o No benefit perceived 
o Perception of project difficulty; “Don’t talk to 

me about coding” (FT37) 
 

• Pro-active (��) catalysts vs. "wait and see what others 
do/say" 

o participation issues tied to projects, willingness 
to initiate and collaborate 

o willingness conditioned by many things 
! personality 
! external limitations (work, babies, etc) 
! gender perceptions 
! possibly culture/educational 

background 
! risk-aversion 
! skill/experience 

 
 
English & Public image 
 

• Risk 
• Language differences 
• Emotional reactions 
• Attracting new participants 
• Competing online presences 
• Non-material gates: language, 

gender imbalance 
 

 
• Outside image of hackerspace=English-speaking w/ 

many foreigners 
o projected by online representations  
o word of mouth ("requirement" to speak English) 
o “I’ll come here and practice English” (FT37) 
o Image not entirely accurate 
o English use as common language for multiple 

nationalities, not necessarily “Americanization” 
 

• Taiwanese reaction to English and “foreignness” 
o Described as “stress”, “uncomfortable” (FT37, 

MT26b) 
o Risk-aversion? 

 
• However, language/”foreignness” not an issue for 

Taiwanese interviewed  
 

• Though English ability may relate to voice/influence 
 

 
Relationship with other 
hacker/makerspaces 
 

• Freedom/lack of restrictions 
• Resource efficient 
• Expeditious, solution-seeking 
• Sharing, Open/closed, Tolerance 
• Fab Labs, makerspaces, 

TechShop 

 
• Hackerspace defined relationally with other spaces 

o Participants respond that hackerspace is more 
“free” 

o “from zero to something” (FT27) 
o less “inviting”/”welcoming” 

 
• Fluid relations with other similar Taipei spaces in the 

“scene” 
o not overtly competitive 
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• Equipment/technology (as 
resource) 

 

o Certain people particularly mobile between 
spaces 

o Projects also may move between spaces 
depending on material needs, participants 

 

 
Identification 
 
Belonging 
 
Cohesion 
 

• Sharing, Open/closed, Tolerance 
• Generosity/Altruism 
• Personal networks 
• Attitudes toward sharing 
• Individualism/Collectivism 
• Community curation 
• Roles in hackerspace community 

 

 
• Group cohesion develops through whole range of 

activities 
o “Non-productive” socializing 
o Degree/frequency of interaction as dimension 
o Project collaboration 

 
• Identifying with the hackerspace community as part of 

being an ideal member (MT26b, MT33) 
o Willingness to contribute 
o Sense of responsibility 

 
• However, individual identification is complicated 

o Degree of identification and degree of actual 
involvement don’t necessarily directly 
correspond  

 
 
Startup/entrepreneurial values 
 

• Expeditious, solution-seeking 
• Pro-active / do for yourself 
• Startup/entrepreneurial 
• Software/app developers 
• Dense connections 
• Personal networks 
• Organizers 
• Hackerspaces and Marketplaces 
• Self-efficacy 
• Trying and failing/experimenting 

(Learning/Problem-solving) 
 

 
• “Startup” event was indirect inspiration for planting 

Taipei Hackerspace seed 
o Personal development, self-efficacy 
o Developing catalyst qualities 

 
• Participant overlap with startup, entrepreneurial 

community 
o Majority of interview participants entrepreneurs 

 
• Startup/entrepreneurial appropriations of “hacking” ideal 

o Mr. Jamie source for “hacking” definition 
(FT25) 

o Influences participants understanding of term 
o Value in being “on the edge of chaos” (MU34) 

 
• Influential connector/"translator" figures translate terms 

across physical/cultural distance 
o Online or in-person 

 
• Openness to/encouragement of commercialized projects 

in the hackerspace 
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Appendix G: The Four Primary Categories with Linking Interactions 
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