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When trying to get online, there’s something that helps a lot, and that is the Cuban

personality. We Cubans, in part because of the economic situation we are obliged to live

in, really relate to one another. On a bus you’ll see a lawyer sitting next to a horse-drawn

buggy driver, next to a bici-taxi driver, and over there is a courthouse judge. You see?

We’re all in the same boat. We know what it’s like to suffer together. People help each

other. And that cooperation part is added on to the Internet experience. That’s how we

make do.

Aimee, Research Participant
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SUMMARY

Globally, nearly four billion people do not have access to the World Wide Web (WWW),

and efforts to expand WWW access are growing rapidly. Despite these initiatives, lo-

cal and international barriers along political, economic, and social dimensions continue

to limit meaningful Internet engagements for individuals in resource-constrained contexts.

Scholars have highlighted the innovative and creative ways in which individuals and com-

munities negotiate constraints in their pursuit of Internet access. I focus on the case of

Havana, Cuba, where, until recently, WWW access was limited to 5% of the population.

Based on �eldwork and qualitative research conducted throughout 2014-2018, my disserta-

tion provides an empirical study of how increasing access to the WWW interoperates with

locally-con�gured information networks to form a “Cuban” Internet.

Against the backdrop of international media narratives that frame Cuba as an “iso-

lated” country, I investigate the emergence of grassroots-driven information networks for

knowledge-sharing through content sold on USB thumb drives (“El Paquete”) and an in-

tranet custom-designed by citizens (“StreetNet”). I also explore the introduction of government-

sponsored WWW access initiatives through select workplaces and public WiFi hotspots.

In Havana, the imagined potentials of the WWW collide with the realities of scarcity and

barriers to access, as people collaboratively con�gure an Internet sustained by a human

infrastructure. I draw on traditional perspectives of Internet appropriation to examine and

complicate the tensions between arduous work, cultural and individual values, rewarding

outcomes, and moments of exclusion or unfair treatment. Incorporating the Cuban ethos

of resolver (creative problem-solving amidst scarcity), I uncover the collective enterprises

and negotiations that go towards the production of the Internet in Havana, thereby chal-

lenging established notions of what an (or the) Internet “should” look like in more and less

connected contexts.
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CHAPTER 1

INTRODUCTION

Figure 1.1: The streets of Havana (photo: M. Dye)

1.1 Vamos a Resolver

”In Cuba,1 we create things from nothing and work with what we have. We

persevere together. We live within frustrations and learn to enjoy both the

good and bad parts of life.”— Idania (F, 26)2

After the dissolution of the Soviet Union in 1991, Cuba entered a period of scarcity in

the 1990s [1]. Known locally as “El Periodo Especial3,” food and resources were scarce

and the majority of the population suffered from famine and malnutrition. It was during

1The title of this section, “Vamos a Resolver,” can either mean “we will resolve” or “we are going to
resolve.”

2In this dissertation, I italicize participants' quotes to distinguish between my data and quotes from pub-
lished academic and media articles (which I do not italicize). Moreover, I use pseudonyms for participants'
names to protect their anonymity.

3El Periodo Especial: The Special Period.
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this time that I �rst traveled to Cuba as a child. Over the course of two months, I expe-

rienced how people lived through an ethos ofresolver, collectively navigating constraints

and resources in order to survive.Resolverliterally means “to resolve” or “to solve” but, in

Cuba, it is a cultural ideology describing the ways people work together to invent, make do,

reuse, and persist despite hardships [2, 3]. Sanchez and Adams positionresolveras,“any

instance where someone takes care of a dif�cult situation,” whereby the practices required

“suggest great cunning and ingenuity” ([3]:36). In Cuba,resolverconnotes the need to

luchar (struggle) as people persist in an attempt to overcome barriers. These practices are

evident in everyday life in Cuba, from grocery shopping to repairing old cars [4]. In this

dissertation, I apply the ethos ofresolverto the pursuit and con�guration of the Internet4

in Havana. I exploreresolveras both a mindset and an action, focusing on the motivations

that drive internet appropriation, as well as the resulting innovations and tensions from

these efforts.

Cuba has been called one of the most “isolated” countries in the world [5], which has

been attributed to limited WWW access, restricted travel for citizens, and lack of media

sources outside of the of�cial government-run press. In 2014, less than 5% of the Cuban

population had access to the WWW. After Cuba normalized relations with the U.S. and

began incremental steps to increases WWW access points, international press proliferated

narratives of the forthcoming “digital revolution” in Cuba, describing WWW access as a

potential catalyst for social change. Globally, the WWW has been positioned as a force for

democracy and social equality, as well as a driver of human development. The promising

narratives of WWW access have made their way into Cuba, as participants discuss theneed

for WWW access in order to drive collective economic and educational development. Cuba

boasts one of the highest literacy rates in the world (99.8 %) [6] and provides free higher

4I use the upper-case word, “Internet”, to refer to the world wide web (WWW) and often use both
“WWW” and “the Internet” interchangeably. I distinguish this from the “Cuban Internet,” which I consider
to be the various forms of access to the WWW as well as the local information networks that have evolved in
Havana (El Paquete and SNET). When describing grassroots information networks as an internet, I use the
lowercase form.

2



education for all, while also contending with scarcity. Through acts of resolver, participants

in Havana, contend with both the imagined potentials of the WWW and the realities of

scarcity and access barriers as they collaboratively con�gure sociomaterial elements, acting

upon cultural identities of Cubans as “natural” inventors.

Despite limited forms of traditional access to the WWW, as well as perceptions of Cuba

as an isolated society, throughout my �eldwork I encountered a culture ofresolver, where

“end users” act as innovators, experimenters, and designers, taking charge of various ver-

sions of the internet. The narratives underpinning theresolvermentality contribute to col-

lective coping mechanisms as people persist together alongside constraints. It involves an

awareness of the reliance on others to solve problems as people partake in social processes

to navigate various resources.Resolverrequires one to be inventive and resourceful due

to scarcity. It involves understanding the legal gray area and how to operate “in parallel”

to the law, knowing that you will not succeed unless you do.Resolveris intimately linked

to the appropriation and con�guration of the “Cuban Internet” as people move between

material and social elements in the pursuit of digital engagements.

When studying WWW appropriation in Accra, Ghana, Jenna Burrell describes the In-

ternet as a “thorny object to de�ne” since “it evades any conventional de�nition of a techno-

logical artifact” ([7]:15). Similarly, when studying “the internet” in Cuba, I found it dif�cult

to pinpoint the exact technology in question. Not only did people use various devices in at-

tempts to engage with the internet (including laptops, smartphones, DVD players, routers,

USBs, and paper printouts of websites) but they also participated in different “types” of

internets. People described the internet as the WWW, while also saying that just having

access to email (which is more common) is not the internet. At the same time, if one is

only able to get on Facebook, thisdoescount as the internet. Beyond the WWW, partici-

pants also described the internet as the informal networks that have developed in Cuba like

El Paquete and StreetNet. Each of these networks offer different types of engagements and

serve multiple purposes, yet none encompass all of the elements that participants' desire
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from an internet. To that end, I set out to study each of these “pieces” of the internet, how

people moved within and between them, and what type of “internet” emerged. In this dis-

sertation, I ask: How do people con�gure the internet in Havana? What type of internet is

produced? How do participants experience this sociotechnical system?

This dissertation complicates traditional perspective of WWW access by focusing on

shifting natures and perceptions of access, accompanying practices, and the alternate in-

ternets that emerge in Havana, Cuba's capital city. I contribute to a nascent but growing

body of work [8, 9, 10, 11, 12, 13] that provides more nuance to our understanding of

internet appropriation and the factors that in�uence con�gurations, especially since “the

internet” manifests itself differently in particular contexts [14, 7]. Based on �eldwork and

qualitative research conducted throughout 2014-2018, this dissertation contributes an em-

pirical study of the collaborative con�gurations that people undertake in their pursuit of the

internet in Havana. Throughout this dissertation, I juxtapose a variety of representations –

scholarly, historical, technical, institutional, and popular – with the subjective accounts of

Cuban participants as they con�gure elements of the internet throughout their day-to-day

lives. I draw on critical perspectives from the �elds of anthropology, computer supported

cooperative work (CSCW), and information communication technologies and development

(ICTD). In the following sections, I �rst situate my work within the narratives of develop-

ment and the WWW, highlighting the histories and perspectives that underpin the nature of

WWW access initiatives, particularly in underconnected contexts. Then, I review literature

on technology appropriation and con�guration, highlighting the work I draw on to asses

howpeople receive, engage, and adapt internet technologies, highlighting the collaborative

nature of this process. I also review related work on human infrastructure and conclude

with an overview of the dissertation.
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1.2 The Internet + Development

While technology use in highly connected contexts has been debated, celebrated, and ex-

plored, less work has been conducted from the perspective of users outside of traditional

sites of technology adoption and development. As such, I draw on the �eld of ICTD, which

has contributed rich accounts of technology appropriation among communities outside the

“Global North.” The �eld of ICTD, according to Burrell and Toyama, “broadly involves

a consideration of human and societal relations with the technological world and speci�-

cally considers the potential for positive socioeconomic change through this engagement”

[15]:83). Although the �eld of ICTD is relatively new, modern notions of development

draw on U.S. foreign policy originating with Harry Truman's “fair deal” proposal in 1949,

whereby he appealed, “to the United States and the world to solve the problems of the

underdeveloped areas of the globe” ([16]:3). Gillian Hart describes this perspective of

development as big 'D' Development, an intentional approach to development where poli-

cies are created by large institutions intended to help the countries in the “Global South”

[17]. A contrasting perspective of development is that of little `d' development as an im-

manent approach [17], which involves a range of political, economic, and sociocultural

processes that result in both positive outcomes and setbacks depending on the places and

people involved [18]. According to Hart little 'd' development consists of, “the develop-

ment of capitalism as a geographically uneven, profoundly contradictory set of historical

processes” ([17]:650). According to Chant and Mcllwaine, development in this sense refers

to, “the ways in which certain ideas are grouped into a discourse or way of thinking that is

in�uenced by a range of different political, economic, and social positions that cohere in

particular ways in different places” ([18]:14).

Given these rather broad de�nitions of development, more speci�c versions have emerged

in the past several decades, one of the most prominent being development as equated to eco-

nomic growth [18]. These perspectives have led to development initiatives focused on GDP
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growth, increased personal incomes, industrialization, and technological advance, which

Amartya Sen has described as “narrower views of development” ([19]:3). Among others,

Sen has argued for an expansion of development to include personal freedoms, such as free-

dom of choice and political agency [19]. Although the economically driven perspective has

been heavily critiqued, economic growth remains a underlying tenant in many modern con-

ceptions of development [18]. More recently, development scholars have begun to argue

for a breakdown of the binary between “North” and “South,” advocating for an approach to

development that is global and focused on the most pressing needs where ever they occur

[20]. Despite critiques, a preoccupation with “progress” (usually economic) continues to

dominate and frame interventions, policy, and perceptions.

Against the backdrop of globalization, Don Slater argues, development has been “nar-

rated as a transition to unimpeded and technically enabled global information �ows and

associated forms of organization and sociality” ([21]:12). The connection between de-

velopment and “technically enabled global information �ows” can be traced back to the

1990s and 2000s, when the expansion of the WWW and the use of ICTs became incor-

porated within development discourse, framing technology as a means through which to

pursue development. Dorothea Kleine argues that the current WWW re�ects the values

of the spaces within which its basic technologies were designed (American college cam-

puses in the 1960s). These values include personal liberty, individualism, consumer em-

powerment, and �at hierarchies [22]. When the WWW went public in the 1990s, utopian

hopes for the WWW gave way to the rise of digital libertarianism, particularly in the U.S.

[23], whereby each individual was responsible for their own actions and livelihoods, fu-

eled by the new possibilities encountered through the digital space [24]. The idealistic

tropes surrounding the WWW are not new. As Langdon Winner notes, the introduction

of technologies have long been accompanied by utopian hopes that “new technology will

bring universal wealth, enhanced freedom, revitalized politics, satisfying community, and

personal ful�llment” [25]:1001). Other scholars have argued that technology itself has at-
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tained ideological status [26] or charisma [24], especially when designed to “help” those

“out there” [27]. Various assumptions and promises accompany the WWW, particularly

in “developing” contexts where the WWW has been touted as an equalizing, empowering,

and democratizing space.

With more than half of the world's population not connected to the WWW [28] and

increased concerns over the digital divide, in 2015, the United Nations named access to

Information and Communication Technologies (ICTs) as critical for achieving the Sustain-

able Development Goals and, in 2016, declared WWW access to be a fundamental human

right [29]. Globally, governments, corporations, and institutions such as the World Bank

have adopted goals of connecting the “unconnected” to the WWW, with the goal of improv-

ing livelihoods through information access. Efforts to expand access have grown during the

past decade, with massive initiatives being undertaken by a variety of actors, such as Face-

book's Express WiFi [30] and Google's partnership with Indian Railways and RailTel [31].

Provision of the WWW has also become part of the policy program for development insti-

tutions, such as the United States Agency for International Development (USAID), which

included the WWW as part of their democracy promotion program in developing countries

[32]. Although no study to date has proven that information communication technology

(ICT) use has had a positive impact on regime change [32], development actors continue to

emphasize the use of ICTs to promote democracy, particularly in “authoritarian” regimes.

Along with assumptions regarding the imagined outcomes of WWW access, WWW

initiatives (particularly when linked to development) are often framed around prescriptive

notions of what users “ought” to do with WWW access, with priority placed on work that

seeks to make advances in development areas such as education, health, and employment

[33, 34]. Despite WWW access being framed as an “essential” need, research consis-

tently demonstrates the leisure-based motivations underpinning digital engagements. ICTD

scholars have begun to advocate for work that focuses on leisure-based uses of technol-

ogy arguing that work that focuses on development should consider leisure-based uses of
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ICTs as “legitimate” [35, 9]. Key relevant contributions in this regard include Smyth et

al.'s research, which found that a motivation for entertainment drives urban Indian users to

overcome social, economic, and technical obstacles that come in the way of accessing, con-

suming, and sharing media [36]. In an anthropological study on the use of mobile WWW

among youth from Indian slums, Rangaswamy and Cutrell argue that, “adopting a narrow

development lens of technology use may miss the actual engagements and ingenious strate-

gies marginal populations use to instate technologies into their everyday” ([33]:85). In re-

lated work, Chirumamilla and Pal put forth the notion of ludic design for ICTD, proposing

that “non-productive” activities be taken up in development projects, focusing on the need

to have fun [37]. This body of scholarship challenges the perspective that ICT interventions

in `developing' contexts should focus on targeting more traditional development outcomes,

a notion that Arora and Rangaswamy offer a valuable critique of [38].

In addition to arguments for development projects to adopt a broader view of what

counts as “legitimate” WWW engagements, empirical work increasingly demonstrates

how groups at the margins of traditional sociotechnical design creatively adopt and adapt

Internet technologies without formal interventions. As Anthropologist James Ferguson

argues, when development initiatives ask the question of what should the “downtrodden

masses” do with technology, the answer often is, “they are already doing it!” ([39] cited in

[40]). In light of the various approaches to and de�nitions of development reviewed above,

my work includes investigations of what might be considered both “big D” development

(government-led WWW access initiatives in Chapters 3 and 4) and “little d” development

(grassroots information networks in Chapters 5 and 6). I depart somewhat from these per-

spectives of development in that I keep the actions and perspectives of my participants at the

center of my investigation, looking critically at the ways people receive, adapt, and engage

with internet technologies, resulting in an “internet” that has been collectively con�gured

by its users.

In the following section, I review related work on the ways communities in resource-
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constrained contexts appropriate and con�gure technologies, drawing on scholarship that

moves from seeing such users as passive consumers of technology to active agents capable

of sociotechnical change [41, 9, 7, 14, 40]. In light of the narratives surrounding the need

and imagined outcomes of WWW access in “developing” contexts, I seek to move beyond

prescriptive, top-down notions of the WWW, to explore how and why people pursue mean-

ingful internet access and engagements through collaborative con�gurations, or the daily,

ongoing practices of participants. Moreover, due to the celebratory nature that the narrative

of the WWW has taken in Cuba, I aim to demystify these narratives, paying attention to

the way the internet is enacted in peoples' everyday lives in Havana. In the following sec-

tions, I review scholarship from CSCW and ICTD regarding sociotechnical appropriation

and con�guration as well as human infrastructure, which I draw on to unpack the daily,

collaborative interactions between people and technology in the formation of the internet

in Havana. To do this, I focus on the practices (which I describe as collaborative con�gu-

rations) undertaken by people (or a human infrastructure) that are necessary to produce the

internet in Havana.

1.3 Collaborative Con�gurations

Along with increasing WWW access initiatives, scholars have explored the ways that peo-

ple in “developing” contexts actively change both social and technical elements as they

engage with internet technologies [41, 9, 7, 14]. I draw on appropriation scholarship that

moves beyond limited descriptions of technology users as passive consumers to recon-

stitute people as active agents capable of in�uencing sociotechnological change. CSCW

scholarship has a rich history exploring the appropriation of technologies within places of

work. Building on customisation scholarship, Dourish proposes the term “appropriation”

as a way to highlight how customisation is inherent to collaboration in that, “the ongoing,

incremental adaption of interactive technologies is inherent to the emergence of practice,

and practice is inherently shared” [42]:466). Dourish speci�cally de�nes appropriation as
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“concerning the adoption patterns of technology and the transformation of practice at a

deeper level” ([42]:465). More recently, Lindtner et al. incorporate cultural appropriation

and imagination in their work with IT professionals in China. According to the authors,

cultural appropriation, “emphasizes appropriation as process of meaning making that can

occur through both technical means and processes of imagination” ([43]:83). The authors

consider appropriation as peoples' “aspirations and expressions of belonging” as well as

the socioeconomic and politic struggles people encounter ([43]:84). Lindtner et al. argue

that translocal processes and the global �ows of people and information in�uence the local

contexts of technology adoption and design. The authors propose that technology appropri-

ation cannot be understood apart from the wider web of political, historical, and economic

factors that in�uence these movements. Similarly, studying mobile media in Latin Amer-

ica, Bar, Pisani and Weber de�ne appropriations as,“the process through which technology

users go beyond mere adoption to make technology their own and to embed it within their

social, economic, and political practices” ([44]:617). The authors argue that this process is

fundamentally, “a negotiation about power and control over the con�guration of technol-

ogy, its uses, and the distribution of its bene�ts” ([44]:617). These perspectives suggest that

appropriation of technology is an ongoing process that involves both moments of achieved

desires while also contending with friction. Technology is not one-size-�ts-all and users

must contend with various factors to “�t” technology into their lives as they pursue activi-

ties that hold value for them.

While I draw on these perspectives of appropriation, I found that prior scholarship in

this realm did not quite encompass the amount of work my participants undertook (partic-

ularly when occurring outside of traditional workplaces), nor their ability to artfully align

and create complex sociotechnical systems. In addition to pursuing traditional modes of

access to the WWW, people in Cuba have designed their own versions of the Internet. To

that end, I argue that one cannot understand Internet appropriation without a grounded, nu-

anced perspective of thecon�gurationsat play, paying attention to collective values enacted
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in these practices. Drawing on the ways that actors artfully align “multiple infrastructural

commitments,” and the opportunities for analysis that result [45], I use the overarching

term “con�guration” to encompass the continuous efforts required in the appropriation and

creation of the internet in Havana. I explore the assemblage of multiple agents (or actors)

and the con�gurations that facilitate �ows of materials, ideas, and information and the so-

ciotechnical system(s) that emerges as a result. My perspective of con�guration draws on

feminist approaches to technology research. In her work on agency in technology design,

Lucy Suchman describes two commitments of feminist research: �rst, the commitment

to the ongoing con�guration of sociotechnical assemblages, work which is often invisi-

ble and, second, questioning assumptions about agency in regards to where it resides and

whose matters [46].

Several researchers have sought to reconstitute the approach and perspectives of human

agency, particularly in relation to technological engagements. Although I do not directly

incorporate a materiality or Actor Network Theory (ANT) framework, I draw on perspec-

tives of sociomaterial agency that consider humans and artifacts to be mutually constituted.

I explore the dynamic and multiple forms evident in sociomaterial con�gurations [46] as

people pursue the internet in Havana. Arguing that mutual constitution warrants a closer

look, Suchman highlights the “relation to the dynamic and multiple forms of constituents

that are evident in speci�c and sociomaterial assemblages” [46]:8). Karen Barad weaves

together materiality and agency through the term “agential realism,” arguing that, “materi-

ality is discursive (i.e., material phenomena are inseparable from the apparatuses of bodily

production: matter emerges out of and includes as part of its being the ongoing recon�g-

uring of boundaries), just as discursive practices are always already material (i.e., they are

ongoing material (re)con�gurings of the world)” ([47]:822).

Throughout this dissertation, I highlight the variety ofcollaborative con�gurationsen-

acted by participants, drawing on approaches from CSCW, ICTD, and beyond. Under this

umbrella of con�guration there are moments of stitching (moving between multiple over-
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lapping sociotechnical systems), articulation work (the work it takes to make work work),

and maintenance and care (�xing and re-purposing broken things). Through this lens, I

consider the ways participants design their sociotechnical systems through the con�gura-

tion of both social and material elements, as well as their capacity (and perceptions of

capacity) to do so. In this sense, I explore the ways that people pursuemeaningfulinter-

net engagements. Katz and Gonzalez de�ne meaningful digital connectivity as, “having

the technical skills necessary to engage technology and mobilize resources to address ev-

eryday needs” ([48]:236). However, I take a broader perspective of meaningful internet

engagements drawing on Sen's view of development as “as a process of expanding the real

freedoms that people enjoy” ([19]:3). Sen positions individual freedoms (which include

political freedoms, economic facilities, social opportunities, transparency guarantees, and

protective security) as the basic building blocks of development, which may be reached

through an expansion of the capabilities of people “to lead the lives they valueand have

reason to value” ([19]:18). Therefore, I consider meaningful internet engagements as those

that encompass peoples' freedom to choose the types of engagements they engage in, with a

broader consideration for the substantive freedom of people to lead lives they value. Known

as the capability approach, Sen incorporates human agency viewing the “agent” as “some-

one who acts and brings about change, and whose achievements can be judged in terms of

her own values and objectives” ([19]:19).

While I draw on elements of Sen's capability approach, I concur with scholars who have

criticized Sen's perspective as overly individualistic [49, 50]. Speci�cally, Fernandez ar-

gues that Sen's approach both ignores the structural impediments in�uencing the capability

to act as well as the fact that people act and move within social groups [50]. In the schol-

arly shift from individual to collective agency, researchers have highlighted how acts of

agency are often performed collectively and shaped by communal values and intra-group

power relations [50, 51]. Within ICTD, scholars that focus on collective agency often

drawn on Albert Bandura's work where he argues that, “people do not live in individual
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autonomy. . . many of the outcomes they seek are achievable only through interdependent

efforts” ([52]:75). Similarly, Solava Ibrahim describes how collective capabilities move

beyond the sum of individual capabilities to comprise the properties of a collective that an

“individual alone would neither have nor be able to achieve if he/she did not join a collec-

tivity” ([51]:404). Research in resource-constrained contexts has demonstrated how people

must rely on others if they wish to pursue digital engagements. For example, Kumar and

Rangaswamy's analysis of the media-sharing actor-network in urban India demonstrates

how the presence of mediators and intermediaries results in the decentralization of piracy

and gradual promotion of digital literacies [53]. This would suggest that, through collective

action, WWW and media engagements become available to a wider population. In sum, I

consider con�guration to be the ongoing arrangements of sociotechnical elements, whereby

the capacity for action is relational, dynamic, and collective. I explore the collaborative and

innovative efforts involved in the production of the internet in Havana, highlighting both

opportunities and tensions in this process.

I call these efforts collaborative con�gurations, highlighting how people exhibit agency

collectively through an acknowledgement of their reliance on one another as they pursue

digital engagements. When exploring how people in Havana enact sociotechnical change,

con�guration is an apt lens through which to think about collective agency, particularly

through the ethos ofresolver, which encompasses the value of community solidarity [2]. I

draw on prior work in CSCW that has focused on con�guration work as innovative practices

undertaken by people that are not traditionally considered to be designers. Margunn Aanes-

tad uses the term “design in con�guration” to highlight the in situ work required to align

the complex sociotechnical environment of minimally invasive surgery [54]. Conducted

primarily by women, Aanestad demonstrates how this ongoing labor occurs on-the-ground

by individuals seldom considered as designers. In her description of this work, Suchman

emphasizes that Aanestad's, “analysis makes clear again how in such a setting the capacity

for action is relational, dynamic, and collective” ([46]:4). Goodwin et al. argue that capac-
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ity for action is determined by the recon�gurations of human and non-human actors in a

complex web [55]. Similarly, when considering sociotechnical innovation and agency, the

space in which the internet is produced in Havana occurs is far from the places typically

considered to be sites of design. Even as design research (particularly participatory design)

attempts to make participants more central in the design process, there is still the notion

of “designer” as a trained individual working with a community. Instead, through my

�eldwork, I encountered alternate internets that had been designed by and for “end users,”

driven by notions that Cubans are natural inventorscapableof innovative con�gurations (a

key element of theresolverethos).

Drawing on feminist studies, scholars have adopted a commitment to decenter sites

of innovation through explorations of often overlooked practices [46, 56, 57]. Using the

term of “artful integration,” Suchman sought to shift the focus from “heroic designer” to

instead consider, “ongoing, collective practices of sociomaterial con�guration, and recon-

�guration in use” ([46]:12). A focus on these seemingly mundane practices, she argues,

“represents our best hope for genuinely new recon�gurings of the technical” ([46]:12).

Increasingly, scholars have explored the resourceful and creative ways communities in

resource-constrained contexts implement, maintain, and repair technological infrastruc-

tures and artifacts [58, 59, 60, 61, 62]. In rural Kenya, Wyche et al. consider mobile

phone repairers as innovative designers, capable of informing designs for both local and

global consumers. Within the mobile phone repair shops of Bangladesh, Jackson et al.'s

participants exhibited creative problem solving, collaboration, and technical mastery in re-

purposing sophisticated devices, which, the authors argue, constitute an innovative form

of human-computer interaction [60]. Among his work in Brazilian Favelas, David Nemer

argues for a shift in perspective from seeing the poor as passive consumers to innovative

producers and agile agents of ICT services and products [41]. Similarly, Burrell demon-

strates how WWW appropriation is a means of agency among users in Ghana [63].

Similar to theresolverethos, related work has explored various cultural ideologies that
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contribute to creative, resourceful practices emerging from environments of constraint. In

India, Nimmi Rangaswamy and Nithya Sambasivan de�ne the culture ofjugaadas an inno-

vative, low-cost way of doing something [64]. Similarly, Neha Kumar describesjugaadas

the “innovative and improvised solutions that arise as workarounds or shortcuts in response

to the scarcity of resources” ([9]:4). In China, the termzizhu chuangxinrefers to indepen-

dent, self-reliant, indigenous innovation from homegrown solutions [65]. In Nigeria, Dayo

Olopade describes the spirit ofkanju as, “the speci�c creativity born from African dif�-

culty” as people piece together resources in the formation of creative solutions ([66]:20).

Olopade says that the most important thing aboutkanjuis that, “it is born out of everything

outsiders pity in Africa” ([66]:22). These cultural forms of innovation describe the ways

that people work within constraints, “to do much more with far less” ([66]:22). Scholars

have focused on these cultural ideals as demonstrations of community resilience, advocat-

ing for a legitimization of such practices as innovative in their own right [67, 33].

Drawing on prior work, I view collaborative con�gurations as both a means of agency

[63] and empowerment [41] while also acknowledging the con�icts, tensions, and barriers

present as people are required toresolver in order to navigate the sociotechnical land-

scape. Drawing on the move to decenter innnovation within Science and Technology Stud-

ies (STS), anthropology, and information studies, Lilly Irani explores innovators in India

that are considered to be at the peripheries, questioning whose acts of con�guration count

as innovation [68]. Demonstrating how innovation has been incorporated into development

narratives, Irani notes how, “the entrepreneur. . . has become an agent of change, an ideal

worker, an instrument of development, and an optimistic and speculative citizen” ([68]:4).

Irani argues the move to decenter innovation still renders the de�nition of innovation as

unproblematic. Irani de�nes innovation as, “the designation of agency, discerned in sites of

social interaction,” arguing that, “we should examine innovation as a process of the recog-

nition of value rather than granting it concreteness it does not have in practice” ([68]:191).

Irani rejects the idea of innovation as intrinsically important and, instead, seeks to reveal
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“the limitations of innovation as a grounds for establishing the value of people and their

lives” ([68]:192). Drawing on the everyday practices of individuals in India, Irani moves

towards deconstructing innovation, demonstrating how these processes are embedded in

relations of power and political economy.

While contributing to decentering traditional sites of innovation in relation to ICT en-

gagements, I also contribute to Irani's argument, demonstrating how “innovation” in the

case of my participants is tenuous and, often, problematic. In other work, scholars have

also noted the tensions that arise from such practices. In Brazil, Nemer and Chirumamilla

describe how the innovative, mundane practices of repair by slum residents serve “as a

lens that highlights both the systemic instability and individual creativity that constitute the

effort to create workable technological systems in the favelas” [69]:222). These innova-

tive, creative practices, therefore, also underscore underlying tensions. Similarly, Christian

Sandvig demonstrates how maintenance of Digital Tribal Village in California resulted

in innovative practices that provided high-speed WWW for residents of Native American

lands, while also serving as a reminder for participants of their ongoing mistreatment and

exclusion [62]. In my work, one such reason for the tensions that arise in the con�guration

of the internet is due to the fact that peoplehaveto rely on collective, laborious tasks if

they wish to pursue digital engagements. Therefore, while positioningresolverpractices

as legitimate innovations, I also argue that this ethos must be contextualised within the

larger structures within which it operates, lest we romanticize these practices and ignore

the wider structural inequalities that contribute to their emergence. An understanding of

the opportunities and tensions embedded in collaborative con�gurations requires a focus

on the people who undertake the efforts required to sustain the internet in Havana. In the

following section, I draw on the framework of human infrastructure as a lens through which

to analyze the processual, social underpinnings of the “Cuban Internet.”
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1.4 The Human Infrastructure of the Internet

While I consider the collaborative con�gurations to be the small and large actions that

people undertake in the formation and maintenance of the internet, I view the human in-

frastructure as the relationships, social practices, �ows of information and materials, and

the creative processes [40] that underpin the internet in Havana. In other words, the collab-

orative con�gurations are the actions that contribute to the human infrastructure supporting

the “Cuban Internet.” I draw on the framework of human infrastructure to demonstrate

how the formation of and engagement with the Internet in Havana is a distinctly collective

process that is ultimately dependant on people, which in�uences the type of Internet that is

produced. I draw from Wacquant who posits that structures (or, for my purposes, infrastruc-

tures) and agency collide in social practices, which are collective, cultural-material actions

varying across time, spaces, and distributions of power [70]. The con�gurations occurring

in the production of the Internet in Havana are not relegated to one-to-one engagements be-

tween an individual and a machine (i.e. a computer or mobile phone). Instead, the Internet

that is produced in not primarily hardwired, individualistic, or �xed. It must be created and

re-created on a regular basis through collaborative efforts. To explore this phenomenon, I

draw on infrastructure scholarship to study the relational, shifting natures of the Internet in

Havana.

Scholars from the �elds of CSCW and beyond have contributed rich, ethnographic ac-

counts of the human and technical relations underpinning infrastructures. According to

Star and Ruhleder eight dimensions of infrastructure, scholars often consider infrastructure

to be: (1)embeddedor existing within other structures, technologies, and social relation-

ships; (2)transparentin that it invisibly support tasks and does not have to be reinvented

or reassembled each time; (3) it has areachbeyond a single event, site, or practice; (4) it is

learned as part of membership; (5) it links with conventions of practicethat both shape and

are shaped by infrastructure; (6) there is anembodiment of standardsachieved through ne-
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gotiation during con�icts; (7) it isbuilt on an installed baseof pre-existing infrastructures

and systems; (8) it tends to beinvisible unless it breaks down[71].

Building on these dimensions, Susan Leigh Star's foundational work uncovers the em-

bedded nature of infrastructures and how they emerge as part of human organization [72].

While there has been increasing work on social engagements with technological infrastruc-

tures, particularly in the `developing' world [73, 74, 75], my research focuses on the human

organization of infrastructure [72] or the human infrastructure, de�ned by Lee et al. as “the

arrangements of organizations and actors that must be brought into alignment in order for

work to be accomplished” [76]. This move is not meant to ignore the technical or material

elements of digital engagements, instead I aim to “amplify the human side for the sake of

analysis” ([77]:2).

In an ethnographic study of a distributed cyberinfrastructure project, Function Bio-

medial Informatics Research Network (FBIRN), Lee et al. build on Star and Ruhelder's

de�nition of infrastructures, using human infrastructure as an analytical lens to highlight

the social aspects of cyberinfrastructure [76]. The authors demonstrate how people rely

on personal networks to augment professional collaboration, thereby facilitating access to

information as well as human and technical resources. They highlight the strength of hu-

man infrastructure resides in its �exibility, which also lends itself to a chaotic structure that

may be dif�cult to manage. The authors underscore that, while cyberinfrastructure is con-

cerned with bringing information to people on a global scale, human infrastructure lends

itself to local concerns. In the case of FBIRN, “people are not grappling with a disembod-

ied and disembedded global cyberinfrastructure, but rather a series of local concerns and

arrangements which blend in and can be achieved through a a human and technological

infrastructure” ([76]:9). This work describes how individuals facilitate information access

for others, achieving “collective action not by making [a user's] relationship to the whole

visible, but by making it invisible” ([76]:9). In this mindset, invisibility is something to be

desired, drawing attention to how infrastructures (including Human Infrastructures)should
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run seamlessly. However, in resource-constrained contexts, like Havana, seamlessness (at

least as it is perceived in Western contexts) is often not achievable. Graham and Thrift high-

light how, “in global South cities, the deep infrastructural ideologies of the West—which

tend to normalize a ubiquitously networked urbanism and work to deny the very possibility

of spaces and times when networks are not available, or do not function—have long been

utterly untenable” ([78]:11).

While work in CSCW has focused on ways that people use ICTs in order to collaborate,

my work also draws on ICTD, demonstrating how, if people want to use ICTs in resource-

constrained contexts, theymustcollaborate. Sambasivan and Smyth �rst incorporated the

lens of human infrastructure into the �eld of ICTD, illuminating the close proximity of

the social and technological facets that make up information infrastructures against a back-

drop of development [77]. Understanding the human infrastructure requires an analysis

of “the relationship between the materiality of technology and the constellation of human

actors, relationships, activities, spaces, and networks” ([77]:7). While previous human in-

frastructure scholarship focuses primarily on workplaces and organizations, Sambasivan

and Smyth apply this lens to the function of technology in the daily lives of individuals in

Indian slums. The authors stress how, in resource-constrained environments, technological

engagements are often impossible without a human infrastructure. While I would argue that

all sociotechnical infrastructures rely on a human infrastructure, this is often not as visible

in “highly connected” context. Sambasivan and Smyth call for more work that considers

human infrastructure as the “inter-connected pieces forming a larger whole” that include

nodes and edges, hubs and spokes, strong and weak ties, and actors that enable or disable

access to resources [77]. They advocate for a broadened understanding of infrastructure

that goes beyond tangible artifacts to include “social practices, �ows of information and

materials, and the creative processes that are engaged in building and maintaining these

substrates” [77].

Focusing on the human infrastructure, I draw on Star and Bowker's analytical device
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of “infrastructural inversion” to unpack the backstage elements of con�guration work in-

volved in the production of the Internet in Cuba and the type of Internet that is produced.

Lee et al. note how the word “infrastructure” as a noun is misleading, as infrastructures

are constantly in �ux [76]. Similarly, I consider the human infrastructure that sustains the

“Cuban Internet” as a relational process and one that never quite fades into the background.

In Cuba, human infrastructures are critical in the process of creating the internet as people

con�gure multiple entities and move within and across seams in the pursuit of digital en-

gagements. In order to bring multiple discontinuous elements into working order, people

undertake a variety of tasks. Borrowing the language of seams, or the gaps between each

system, from Wiser [79], Vertessi proposes the analytical lens of stitching focusing on the

ways individuals work with and across the seams of overlapping sociotechnical systems

[45]. Vertesi highlights how actors artfully align “multiple infrastructural commitments,”

and the opportunities for analysis that result. She argues for a micro examination of sys-

tems, where the focus is on “actors' observable, reportable activities as they wrestle with

many infrastructures' limitations and possibilities to bring them into moments of align-

ment” ([45]:5).

Building on this research, my work explores the multiple infrastructural layers that

compose information networks in Cuba, emphasizing the importance of the human infras-

tructure and the collaborative con�gurations that contribute to the formation of the inter-

net. Through the ethos ofresolver, I build on previous human infrastructure scholarship,

demonstrating how the internet in Cuba is a relational process that is produced through

ongoing, collaborative con�gurations. This results in a human infrastructure (and, thereby,

an internet) where seamfullness (as opposed to seamlessness) and regular breakdowns are

considered normal, making the human infrastructure more visible than infrastructures have

previously been conceived. Further, it facilitates an examination of the collective agency

enacted in the process of sociotechnical innovation in the creation of the internet. While the

notion of collective agency is not a new concept, technology and human development initia-
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tives and research draw on assumptions of individualistic engagements with sociotechnical

systems. To that end, I consider internet appropriation through a collaborative framework

of the con�gurations occurring through the human infrastructure. Through a focus on the

collaborative con�gurations involved in the process of producing the internet in Havana, I

call into question the type of internet that is produced in Havana and how this might inform

the way that the WWW is conceived of and designed.

1.5 Contributions + Overview of Dissertation

Contributions

This dissertation contributes an empirical study through a grounded examination of the

process and experience of the internet in Havana. Speci�cally, this work advances our un-

derstandings of sociotechnical collaboration through a demonstration of how engagements

with internet technologies hinge on collaboration, which permeates even the most basic

sociotechnical engagements. Through collaboration, participants navigate constraints and

collectively produce a different way of engaging with the internet through a transformation

of the sociotechnical system in Havana. Second, this work contributes to human infrastruc-

ture scholarship demonstrating how the internet in Cuba is a visible, relational process. The

visibility and awareness of the human infrastructure facilitates different types of engage-

ments that may or may not have been available had people only had traditional access to the

WWW. Finally, through the lens ofresolver, the �ndings presented in this work complicate

traditional perspectives of grassroots innovation. While resolver is similar to other cultural

ideologies of making do (likejugaad), because of the sociocultural context of Cuba, this

work demonstrates how resolver hinges on notions of social reciprocity and collaboration.

Crucially, while people described feelings of collective agency through resolver, they also

speak about how they do not have a choice but to engage with the internet in these ways.

Therefore, while arguing that local con�gurations are innovative and capable of providing

lessons for other contexts, this dissertation also contributes to problematizing traditional
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perspectives of grassroots innovation through a focus on both the tensions and opportuni-

ties embedded in these practices. In this work, I demonstrate how the utopian hopes for the

the WWW and progressive narratives bump up against limiting realities, reinforcing the

need for participants to be collaborative and innovative as they attempt to move towards an

imagined vision of the what they think the internet “should” be.

Dissertation overview

In order to ground this research within the embedded space that it occurs, inChapter 2, I

review a brief history of Cuba including WWW initiatives and sociopolitcal infrastructures

that have contributed to the practices I explored through my �eldwork. Further, I describe

my own background as it relates to Cuba including my motivations for undertaking this

work. I also explain the approach I used when exploring my research questions, outlining

the methods I employed in this process.

Throughout Chapters 3-6, I describe how the imagined potentials of the WWW collide

with the realities of constraints, and how individuals attempt to bridge this gap through

the notion ofresolver, which requires collaborative con�gurations. I unpack the tensions

and opportunities that result through these processes, contributing to the emergence of so-

ciotechnical systems that are uniquely suited to the Cuban context. Speci�cally, Chapters

3 and 4 describe the shifting natures of access to the WWW as participants make use of

limited access in workplaces, universities, and parks. In Chapters 5 and 6, I shift my focus

from government provisions of WWW access to examinations of the grassroots sociotech-

nical networks, or alternate internets, that have evolved in Havana.

Chapter 3 includes my study of early adopters of the WWW in Havana in 2014-2015

prior to the introduction of public WiFi hotspots. Speci�cally, I explore participants ac-

cess limitations and the activities they do online, as well as what WWW access means to

them. My �ndings suggest that access limitations and slow network speeds greatly restrict

participants WWW use. To counter these limitations, participants are collaborative, often
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conducting online research and posting photos for friends with less access. I describe how

participants act as and rely on internet intermediaries to help them accomplish tasks that

they are unable to undertake individually.

In Chapter 4, I present my study on public WiFi hotspots in Havana and examine the

possibilities of internet access these limited and expensive hotspots present to individuals,

many of who are experiencing the WWW for the �rst time. Drawing on �eldwork con-

ducted in 2015-2016, I underscore the recon�gurations that have resulted from this access,

as evolving internet users recon�gure their interactions with place, time, and individuals in

their efforts to “locate the internet.” I also discuss the implications our �ndings have for

the design of internet access interventions in Cuba and in other low-resource environments

across the world, as well as the broader implications for social computing across diverse

geographies.

In Chapter 5, I present a qualitative inquiry ofEl Paquete Semanal(EP) or “The

Weekly Package,” an information-sharing ecosystem in Havana, which has emerged as

the predominant means for Cubans to engage with local and foreign media and informa-

tion on a weekly basis. Drawing on �eldwork from 2015-2017, I underscore the human

infrastructure of this ecosystem, shedding light on a particular kind of collaborative con�g-

uration, articulation work, and the values that motivate it. I complicate and strengthen our

understanding of the roles of human actors in information networks in resource-constrained

environments.

Chapter 6 presents my study on StreetNet (SNET), a community network (CN) that

has grown organically, reaching tens of thousands of households across Havana. Through

�eldwork conducted from 2016-2017 (as well as online, follow-up interviews in 2018),

I investigate participants' innovative strategies as they engage with a network where the

material elements—cables, switches, nanos, and servers—are regularly breaking down.

Drawing on maintenance and care scholarship, I present an in-depth investigation of SNET

and my participants' day-to-day efforts in maintaining it. This chapter contributes a unique
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perspective on how CNs are run locally and organically, while also complicating perspec-

tives of innovation through a discussion of cultural ideologies and tensions underpinning

maintenance and care practices.

Finally,Chapter 7concludes my dissertation with a review of the ways that participants

piece together the internet in Havana and the type of sociotechnical system that emerges as

a result. I also unpack the open questions that result from this work and the contributions

this research makes to the �elds of CSCW and ICTD, as well as sociotechnical research

and design, more broadly.
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CHAPTER 2

BACKGROUND + METHODS

As with any research location, Havana presents a shifting landscape with a unique combina-

tion of factors. This research is set against a complex backdrop �lled with political ideolo-

gies, complicated histories, and a multitude of actors. The largest island in the Caribbean

Sea, Cuba is culturally considered to be part of Latin America, drawing on culture and

customs in�uenced by the Ciboney and Taino peoples, hundreds of years of Spanish colo-

nialism, the African slave trade, and the Cuban Revolution [80]. In order to better ground

this research within the the local and global context within which it is situated, the �rst-half

of this chapter presents a brief history of Cuba, the Internet in Havana, and U.S. involve-

ment. In the last half of this chapter, I describe my own background and motivations as they

relate to this dissertation as well as the methods I used to explore my research questions.

2.1 Background

2.1.1 Colonization,Revolution,+ Resolver

Prior to the arrival of Christopher Columbus in 1492, Cuba was inhabited by the Ciboney

and Taino peoples, the vast majority of whom died during the initial Spanish colonization

[81]. Cuba was occupied by Spain until 1898, when Spain withdrew from the country fol-

lowing the Spanish-American war [80]. After 3.5 years of U.S. military rule, Cuba achieved

“formal” independence in 1902 [80]. Despite economic development in the years follow-

ing independence, political corruption led to the overthrow of dictator Fulgencio Batista in

1959 by the 26th of July Movement, led by Fidel and Raul Castro Ruz (better known as

the Cuban Revolution) [82]. The revolution led to the establishment of communist rule in

Cuba and, since 1965, the country has been governed by the Communist Party of Cuba.
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Since the revolution, business sectors have been under state ownership and Cubans'

access to foreign press, entertainment, and other media content has been restricted [83].

Travel in and out of Cuba has also been heavily restricted. Since 1959, more than 1 million

Cubans have left the country as exiles (almost 10% of the current population) [84]. Al-

though nearly every person in Cuba has close relatives and friends who have exiled, due to

limited landlines and an unreliable postal service, communication with people outside of

Cuba has been severely restricted. Cuba has also been accused of human rights violations

by organizations such as Human Rights Watch, which criticizes the government for using

repressive tactics including detaining political prisoners, beatings, public shaming, travel

restrictions, and employment terminations [85]. At the same time, the government has pri-

oritized education and health initiatives across the country. It is estimated that 99.8 % of

the 11 million inhabitants in Cuba are literate. Moreover, according to the Worldwide Fund

for Nature (WWF), Cuba is the only country in the world to meet the conditions for sustain-

able development [86]. Despite widespread health and education initiatives, Cubans still

describe the ways they must make-do in order to contend with shortages and regulations.

Since the revolution, the Cuban society has relied on social reciprocal relations as a

means to navigate constraints from material shortages and state bureaucracy [87]. This un-

dercurrent of acknowledged reliance on others integrates itself into everyday life in Cuba,

as people work through an ethos ofresolver,making do with the resources they have.

As mentioned in Chapter 1,resolveris rooted in experiences fromEl Periodo Especial,

the decade following the dissolution of the Soviet Union. From 1991-2000, widespread

scarcity led to famine and malnutrition across the country. Cristina Garca-Alfonso, a

Cuban-American theologian, says thatresolvermeans “to survive, to overcome obstacles

with inventiveness, spontaneity, and most important, humor” [88]. Evolving out of a need

for survival, Garcia-Alfonso argues that the term resolver is, in and of itself, a way ofre-

solviendo1. Resolverdescribes a range of informal survival strategies involved inluchando2

1Resolviendo (resolving) is the gerund form of the in�nitive verb, resolver.
2Luchando: �ghting or struggling
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against scarcity [2].

While resolveris a colloquial term, its core tenants are also espoused in the professional

and governmental sectors in Cuba. For example, in 1996, Cuban architect Mario Coyula

wrote an essay in response to the currentPeriodo Especial,in which he suggested sustain-

able socialism: the ability to achieve and maintain “the dif�cult equilibrium between the

built, natural and social environment and a supportive economy; that is, a creative social-

ism, viable and deeply participatory” [89]:96). Coyula expresses a faith in Cubans' ability

to improvise and make-do together through creative struggle in the midst of decay. The

resolverethos is also reinforced through government narratives, that acknowledge the need

for Cuban citizens struggle and sacri�ce in order for the revolution to succeed.Resolver

acts as a mode of resistance to Cuba's external enemies (such as the U.S.), supporting the

Cuban Revolutionary value of people working together in solidarity to resist neoliberal

capitalism [2]. Prior to the 1990s, Cuba had rejected most external development projects

as the Cuban government espoused a narrative of self-reliance while also being under-

standably resistant to U.S. government involvement (which I describe further in Section

2.1.3). However, after the fall of the Soviet Union, Cuba began to allow the involvement

of development agencies, of which there are currently nearly 200 in Cuba focused on agri-

cultural, educational, and humanitarian-based goals [32]. Still, the government maintains

the narrative that the revolution is still underway and that Cubans must work together to

overcome hardships. For example, in the heading of the national newspaper,Granma, each

date is followed by the current year of the revolution (i.e. “May 23, 2016, year 56 of the

Revolution”).

Among communities outside of Cuba, when exploring the resilience and improvisa-

tional strategies of individuals dealing with scarcity, scholars often focus on populations

at the lower end of the socioeconomic stratum [9, 64, 90]. However, in Cuba, the need to

resolver is evident across all levels of society as no one is completely immune to the im-

pacts of widespread scarcity or government regulations. Although the Cuban Revolution
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sought to do away with classism, sexism, and racism, these elements still exist in Havana

(as with any human society). Though not the focus of this research, I mention this because

the goals of the revolution and the ways that the government has enforced them impact how

all Cuban citizens contend with their current situation.

Although Cuba is no longer inEl Periodo Especial, the need toresolveris still very

evident. While I focus onresolveras it relates to con�guring the Internet in Havana, this

ethos underpins everyday activities required for survival. For example, since 2018, food

shortages have increased in Cuba. When chatting with one of my participants, Alysa, via

Facebook Messenger in May 2019, she told me about the increasing shortages in Havana:

“The shortages are drastic. There is practically no meat in the stores, no brooms for sweep-

ing, or oil to cook with. We acquire bit by bit and the lines are immense.” An understanding

of the history of Cuba and the ethos ofresolveris necessary when considering the con�g-

uration of the Internet through the everyday actions of Cuban citizens. In the following

section, I review a brief history of the Internet in Cuba as it relates to each of the studies

that compose this dissertation.

2.1.2 TheInternetin Cuba

In 1996, with the support of the National Science Foundation (NSF), Cuba became one of

the �rst South American countries to connect to the WWW. Access was extended to a select

few, including certain researchers and government workers, tourists at hotels, and students

on college campuses, but not to homes for personal use [91]. As Internet use grew rapidly

across the global South, access rates in Cuba took a hit. In 2001, Cuba's access to the

Internet was at its lowest as measured against the “six dimensions of Internet access” [92].

With only one state-run telecommunication company that was tightly controlling network

access and a single �ber-optic cable that connected Cuba to the world, Cuba was lacking in

both technical infrastructure and political will to increase Internet access [91]. In addition

to the lack of Internet access, the ownership of mobile phones was illegal until 2008. Prior
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to that date, the 11 million Cubans in the country depended entirely on a limited number

of land lines (approx. 900,000) [93] to communicate with an extensive Cuban diaspora.

In a 2011 survey of 25 Cuban professionals, all reported very minimal access to informa-

tion technology and each expressed increased Internet access as critical for development

of both the professional and economic sector in Cuba [82]. The combination of limited

Internet access, restrictions on mobile phone ownership, and unreliable postal services has

contributed to slow development of methods for information access and communication

with those living outside of Cuba.

During this time of limited Internet access, the majority research on Cuba and the Inter-

net focused on activist bloggers in Cuba. Hoffman argued that the need for public debate

in Cuba was not mediated by the government, and the current blogger community in Cuba

arose as a result of that need [94]. According to Hoffman, through the blogosphere and

e-mail, a virtual public sphere has formed; however, this has not deeply penetrated the

physical world in Cuba. Others have argued that the blogosphere in Cuba was becoming an

emergent public sphere in which bloggers had forced their way into the public arena, chal-

lenging the ingrained narratives perpetuated by the Cuban regime. In this way, the current

blogosphere may present a model for democratic sociability in Cuba [95]. Further, some

suggest that online communication technologies have allowed for a more pluralized public

space in Cuba, bringing together microsites that were once segmented and isolated [19].

However, in my �eldwork, none of my participants engaged in the blogosphere. In addi-

tion to participants describing a disinterest in politics, political blogs dealing with Cuba are

blocked. I discuss this complex interplay between political discourse and participants' uses

of the Internet throughout the following chapters.

In addition to a preoccupation with “democratic” uses of the WWW, a focus on tra-

ditional Internet access misses the rich ecology of digital engagements occurring in Ha-

vana. Scholars have highlighted the sophisticated, informal media sharing networks that

have evolved in Cuba since the early 2000s [96, 4]. Through interviews and ethnographic
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research, Anna Cristina Pertierra explored the informal digital sharing economy in 2005-

2010 in Santiago de Cuba, Cuba's second largest city [96]. Focusing speci�cally on mobile

media, Pertierre demonstrates how, contrary to notions perpetuated by the global press,

Cubans are not isolated from popular culture [96]. For the past two decades, many Cubans

have been able to consume transnational media through state supported television channels

as well as informal (but tolerated) media sharing practices [96]. These informal consump-

tion practices, Pertierre argues, are motivated by a desire for entertainment and serve to

reinforce social bonds since they rely heavily on co-located social networks [96]. El Pa-

quete Semanal (the Weekly Packet) is the most extensive and popular information-sharing

network in Cuba [4]. Across the country, El Paquete distributors sell theme-based USBs

�lled with movies, television shows, YouTube videos, news articles, music, and more. As a

result, Cubans have access to a wide variety of media originating from outside of the coun-

try, a phenomena that I explore in more depth in Chapter 5. Similarly, in Havana, people

have designed a local Intranet, called StreetNet (SNET), with the initial goal of gaming

with one another from their homes (which I describe in Chapter 6).

Despite scarcity, during the past two decades, the Cuban government has implemented

various efforts aimed at increasing technical and digital engagements. Prior to increasing

access points to the WWW in Cuba, the government supplemented Internet access through

the development of national intranets. These include, among others, a local email system

(Nauta), medical portal (Infomed), and an education portal (RedUniv). Further, after being

banned for almost a decade, in 2008, the Cuban government began allowing Cubans to buy

mobile phones and personal computers [97]. The adoption of mobile phones has grown

since 2008 and there were more than 2.6 million mobile phone users in 2014 [93]. In 2014,

the Cuban government's telecommunications �rm, ETECSA, began allowing Cubans to

send and receive emails on their phone through a .cu email account [97].

In 2013, Cuba connected a high speed ALBA-1 �ber optic cable to Venezuela, enabling

increased data transmission speeds and bypassing a reliance on the U.S. for high-speed
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WWW access [98]. Regardless of this connection, access to the WWW did not not im-

prove for the vast majority of the Cuban people. Research from 2014 showed that Cubans

were severely restricted in their Internet use: only 5-25% had access, with only 5% of the

population having full access to the Internet (usually through their places of work) [99]. I

focus on this version of access in Chapter 3. In Spring 2015, In March 2015, Cuba allowed

the launch of the �rst free, public Wi-Fi service in the country. This service is run by a

prominent artist, Kcho, which costs the artist approximately $900 per month [100], and is

located at his studio in Havana. Soon after, the government began opening public, paid

WiFi hotspots in cities around the country, changing the nature of Internet access for the

Cuban people (which I discuss in Chapter 4).

2.1.3 U.S.Interventions

In order to better understand the space within which participants con�gure the Internet in

Havana, I �nd it necessary to highlight the attempts by the U.S. to intervene in Internet and

ICT development in Cuba.

In December 2014, the U.S. and Cuba announced that they would begin the process of

normalizing relations [101, 102] and, in July 2015, formal diplomatic relations were of�-

cially re-established [103]. The two countries also agreed that Cuba would allow Internet

access for its people and the United States would facilitate this access by permitting Cuba to

connect to �ber-optic cables linking the two countries as well as allowing North American

telecommunication companies to do business with Cuba's state-owned enterprises [102].

In a speech delivered during his visit to Havana in 2016, U.S. President Barack Obama im-

plored the Cuban government to increase Internet access: “The Internet should be available

across the island so that Cubans can connect to the wider world and to one of the greatest

engines of growth in human history” [104]. Echoing overly-positivist narratives of the In-

ternet, Obama continued: “If you can't access information online, if you cannot be exposed

to different points of view, you will not reach your full potential and over time the youth
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will lose hope” [104].

Although the U.S. government has stated that increased Internet access should be a goal

for Cuba, U.S. policy has also contributed to limiting information access in the country.

This has occurred primarily through the U.S. embargo (which is still in effect), which often

makes downloading software from servers hosted in the U.S. impossible [105]. Moreover,

U.S. agencies have focused on using ICTs for democracy promotion in Cuba for more

than three decades, starting with U.S.-sponsored clandestine radio broadcasting in 1985.

Although USAID's Democracy Initiative states that efforts must be transparent and have

support of local governments, USAID has supported various covert efforts to use ICTs for

democracy promotion in Cuba. In 2011, a USAID contractor, Alan Gross, was sentenced

to 15 years in prison for bringing in routers, laptops, satellites, and cell phones in an effort

to promote Internet connectivity [101]. Further, in 2012, the USAID launched the project

ZunZuneo, which was designed to be a Twitter-like social network that some argued was

an attempt to “upset the balance of power between the state and civil society and create a

push towards a democratic transition” [106].

More recently, of�cial press in Cuba has directly questioned the U.S. Government's in-

terest in developing the WWW in Cuba (especially the U.S. Government's formation of the

Cuban Internet Taskforce in 2018), asking “what are the real intentions of the North Amer-

ican Government for this project?” [107]. Further, the Cuban government published an

article, titled,The Computerization of Society, a Priority for Cuba, which states that Cuba,

“has been and is determined to connect with the world, despite the propaganda against it,

the economic siege, the redoubled surveillance and the fourth generation wars. The deci-

sion is taken not only to drink from that immense source of knowledge that is the “informa-

tion highway,” but to put in it the best of our culture, education, knowledge and humanism,

which are the founding nucleus of the Cuban Revolution and the thinking of its leaders”

[107]. The complicated, strained relationship between the U.S. and Cuba, therefore, under-

pins the nature of the engagements with ICTs in Havana as the Cuban government seeks to
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both advance Internet access while not accepting U.S. interventions aimed at overthrowing

the current regime. Instead of taking a political stance, I am speci�cally interested in the

reality of the Internet in Havana through the perspective of Cuban citizens. In order to

do this, I take an approach that focuses on the daily, ongoing con�gurations that underpin

the appropriation of the Internet in Havana. I provide an overview of my approach to this

research in the following section.

2.2 Methods

In this research, I use a combination of qualitative and ethnographic methods, drawing

on my training as a sociocultural anthropologist and a human-centered computing scholar.

Ethnography acts as both a rigorous method and a way of knowing [108], serving as a

critical way to study and document social and cultural processes. Ethnographic approaches

also require constant re�exivity on behalf of the researcher. I approach this work with

an understanding that all researchers speak and write within a particular context that has

been created by their own history, experiences, beliefs, and cultures. Inspired by Alan

Peshkin [109], I sought to actively search out my own subjectivity throughout this work

and the ways that it impacted my research. In this section I describe my own background,

motivations, and perspectives that contribute to the approach that I bring to this work,

starting with a brief overview of my personal connection to Cuba. In chapters 3, 4, 5, and

6, I describe the speci�c methods I used for each study as they relate to data collection and

analysis. However, following the description of my motivations and researchers re�exivity,

I provide an overview of the methods I used to conduct this work, including the selection

of �eldsites, participant recruitment, data collection and analysis.

2.2.1 Motivations+ Re�exivity

When I was 10-years-old, I �rst traveled to Cuba in 1995 with my family so that my father

could conduct �eldwork for his dissertation. For my mother, this was the �rst time since
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1962 that she had returned to Cuba, the place of her birth. Having previously lived in Costa

Rica and Spain, I was �uent in Spanish and accustomed to living in other countries (as well

as standing out due to my pale skin and blond hair). However, during this time, Cuba was

in the midst of “El Periodo Especial,” and the widespread scarcity I encountered was vastly

different than any other context I had previously experienced.

Figure 2.1: Michaelanne in Cuba in 1995 (Photo: S. Thomas)

The daughter of an anthropologist father and educator mother, I kept a journal with

thoughts and sketches during my time. I also immersed myself in activities of my Cuban

friends, from accompanying them to public school to waiting in line for their weekly food

rations. It was during this time that I �rst began to grapple with my own sense of privilege,

as my friends pieced together resources to acquire food for their families and worked with

what they had to make do (like using old car tires and rope to make shoes).

Upon leaving Cuba, the only way to contact my friends was through hand-delivered

letters carried by the rare visitor to Cuba. In the late 1990s-mid 2000s, WWW access

increased in the U.S. and Europe. I digitally reconnected with friends of mine from other

countries where I had lived as a child, but Cuba seemed to remain “dark,” as none of my

Cuban friends got online. Increasingly, I came across news reports about clandestine blogs

that originated in Cuba and were carried out of the country on USB sticks, only to be
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published on the WWW through intermediaries in other countries. Following my master's

thesis on the use of Facebook for political activism by Colombian women in Atlanta [110],

I began the doctoral program at Georgia Tech wanting to explore the current state of the

WWW in Havana from the perspectives of people living there. I have to admit, that my

perspective on the WWW, at the time, had been in�uenced by the use of social media in

political uprisings among people living within “authoritarian” regimes. However, although

there had been a lot of “hype” in the media regarding the potential for a “digital” revolution

in Cuba, I realized that the American media has a history of predicting a revolution in Cuba

any time there is a sociopolitical change (i.e. the fall of the Soviet Union, Raul Castro

becoming president, etc.).

Therefore, instead of focusing on the potential for a political or social uprising, I took

an exploratory stance. I was curious to understand the interplay between the Internet and

people as individuals began to appropriate the WWW for the �rst time. When starting my

doctoral program at Georgia Tech, there were hints that the Cuban government might begin

increasing WWW access. I began this research wanting to gain an understanding of the way

that people in Havana, who did not identify as dissidents, used the WWW in order to lay a

baseline to study the potential changes that occurred if WWW access increased. My time

in Cuba as a child, my Cuban heritage, and subsequent research interests, therefore, all

contributed to my motivations for conducting dissertation work in Havana. More broadly,

my work is motivated by a desire to contribute to positive social change, particularly within

communities that are often at the margins of traditional sociotechnical research and design.

However, the goal of this work is not to provide a technological intervention intended to

“help” my participants. Instead, my research seeks to place my participants at the center of

my analysis in order to learn from them as co-theorists. As a result of some of my �ndings,

however, I do offer implications for both design and research with the intent that they will

inform responsible design of future interventions in the area of ICT engagements.

In addition to the ways that I approach this work, I also sought to stay cognizant of the
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ways that my participants approached and viewed me. Within this research, I positioned

myself neither as a native nor as a passive, foreign observer. While my Cuban heritage

and family connections to Havana granted me legitimacy in the eyes of participants, I am

still a white, American woman who was not raised in Cuba. I also recognize that I have

been educated in American universities, which frames the way I approach my work and the

perspectives I draw on.

I returned to Cuba for the �rst time as an adult in March 2014 to conduct an exploratory

research trip to help set the groundwork for future work. During this time, I did not conduct

or record any formal interviews. Instead, I sought to gain a better understanding of the

culture, perspectives, and daily lives of people living in Havana. Given the ways that Cuba

has been represented by foreigners, both through ethnographic accounts and media stories,

I wanted to take great care in the ways I chose to frame my work and how I approached

and engaged with participants.

As my research continued and as I increasingly spent time with participants in their

homes and among their friends, I felt that I was increasingly treated as a friend, although I

still recognized my position as a researcher. However, when entering public, urban spaces,

such as EP stores and WiFi hotspots, it was evident that I stood out in Havana due to my

complexion, light hair, andgringa3 clothes and hairstyle. Men would often call to me

in the streets saying, “oye, rubia!” (hey, blondie!). Most people were surprised when I

opened my mouth, however, speaking in Spanish with a mix of a Castilian and Cuban

accent (leading people to initially believe that I was Argentinian). After learning about my

Cuban heritage, participants would often remind me that, although not born or raised in

Cuba, I still had Cuban roots (especially when I did or said something that they considered

to be quintessentially “Cuban”). However, I was aware of my position as an outsider and

a person of privilege, and I recognize that this framed the ways that participants interacted

with me.
3Gringa is a term used to describe an English-speaking foreign woman, usually one who is from the U.S..
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Although I have Cuban heritage, I am a white, American woman and was working

in a country where “machismo” (masculine pride) is a visible and palpable concept. I

experienced sexism on various occasions (men speaking down to me about technology as

if I would not understand, �irting with me, and making direct advances even though they

knew I was married). However, more often, my position as an American graduate student

studying technology lead to participants assuming that I knew as much or more than they

did about the inner-workings of technological artifacts. I reminded them that, in fact,they

were teachingmeabout technology (which they were, especially when it came to learning

about the creation and maintenance of networks like SNET). Further, once they understood

my Cuban background and that I had been conducting research in Havana for some time

(particularly towards the end of my research), people regularly told me that, “you probably

know more about how technology works in Havana than we do.” In response, I reminded

them that I am interested in their own perspectives and experiences (of which no one knows

more about than them).

When talking with participants, I informed them that I was interested in learning about

the ways they were interacting with, shaping, and experiencing internet technologies. All

participants had attended (or were currently enrolled in) a university (consistent with the

vast majority of the Cuban population). Therefore, explaining my role as a researcher was

not dif�cult since many were familiar with various forms of higher-education research. I

made efforts to continually state my goals and to be cognizant of the time, energy, and

knowledge that participants were contributing to my project. Moreover, I regularly re-

minded participants that I was not in Havana to introduce a technical intervention. Some

participants, upon learning that I was studying in a technical university, would suggest

things that I might design to “help” people in Cuba. When I �rst began this work, I also

had the idea that it might lead to a potential design intervention. However, as my research

evolved I became increasingly convinced that the goal of my work was not to design a tech-

nical intervention, but, instead, to learn about the ways participants were engaging with and
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designing their own “interventions.”

Repeatedly and continuously throughout my research, participants told me they felt

honored to have someone who lived outside of Cuba show a deep interest in them and their

lives. For example, during my research on SNET, a participant, Alejandro told me, “I wish

everyone would take an interest in something that is ours, that we have created. Thank

you for doing this work.” Similarly, Enrique said, “I think it will be hard for Americans to

understand how we have to con�gure the internet in these ways but, thanks to you, I think

that they are going to get a glimpse into our perspectives. No one has done work like this

with us and it means a lot.”

2.2.2 DataCollection+ Analysis

My research data comes from online participant observation and remote qualitative inter-

views, as well as �eldwork spread across four phases: April 2014, April 2016; June-July

2016; July-August 2017. During my trip in April 2014, I traveled to Havana with my ma-

ternal grandfather, who was born and raised there. After leaving Cuba in the 1960s, he has

been traveling to and working in Cuba since the 1970s and has a large social network across

the country. This, combined with my own time in Cuba as a child, provided an invaluable

connection to the community, where I reconnected with old family friends who introduced

me to others as, “Anita, la nieta de Allen4.”

I recruited initial contacts from family connections to people in Cuba as well as child-

hood friends that I knew when I spent time there in 1995. I also recruited participants from

Cuban friends of mine in Atlanta who had family members still living in Cuba. I relied

on snowball sampling to connect to additional participants, resulting in a variety of partic-

ipants, the majority of which I did not have initial connections to. Overall, my participants

include 152 individuals, ranging in age from 18-74 (see Table 2.1). Some of the partici-

pants from my research overlap across studies (i.e. there are participants that participated

4La nieta de Allen: Allen's granddaughter.
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Table 2.1: Dissertation Participants
Early Adopters (Ch. 3) WiFi Hotspots (Ch. 4) El Paquete (Ch. 5) SNET (Ch. 6)

Age Range 18-60 18-54 19-74 18-65
Females 5 24 23 15
Males 7 17 30 31
Total 12 41 53 46

Subtotal 152

in more than one study). However, to further protect their anonymity, I do not connect these

participants throughout my chapters and use different pseudonyms for them in each study.

Initially, I had planned to conduct multi-sited ethnography, combining both virtual

spaces and of�ine spaces where people engaged with the internet. In previous research,

I had used both in-person and virtual ethnographic methods and found them to produce

rich data [110]. While chapter 3 does consist of research conducted via Facebook chat and

participant observation on Facebook, the majority of my participants do not have regular

access to the WWW. In order to study the “Internet” in Havana, I realized that much of my

data had to come from spending time in the “of�ine” engagements. Although the major-

ity of this research took place in Havana, I also relied on data collected remotely through

digital means. I followed similar methods to other online researchers [111, 112, 113], who

create content heavy online ethnographies by employing text and direct quotes from users

in order to explore the ways people are living their lives online. Utilizing Facebook's chat

feature, I asked participants to comment on a task as it was occurring (or soon after) [114]

(i.e. I see that you recently posted this, can you tell me more about that). However, as

my research proceeded, I mainly used online ethnographic methods to maintain to remain

connected to my participants while I was away from the �eld and to ask them about how

they were interacting with the internet “of�ine” (instead of asking them about their current

activities or why they were online at the time). I stayed in contact via email and Facebook

with the participants that had access to these services, recognizing that the majority of my

participants still do not have regular access to the WWW.

I chose the capital of Havana for a variety of reasons. First, I had already reconnected
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with old friends there that had agreed to connect me with potential participants. Second,

the government often starts new initiatives in the capital and I wanted to research the in-

teractions with the internet that were occurring �rst throughout the country. Third, Havana

is where El Paquete originates and where SNET is located. I should mention, however,

that Havana is not representative of the experience of the ”internet” across the country. In

more rural parts of the country, ways of accessing the WWW are not available and it is

more dif�cult to get access to El Paquete. Moreover, while other forms of of�ine internets

similar to SNET have evolved in other large Cuban cities, the majority of cities and towns

do not have access to these types of networks.

I still relied on multi-sited ethnography to conduct this work, recognizing that the cap-

ital of Havana is too large in scope to conduct meaningful, ethnographic work across the

whole city. In keeping the participants as the center of my data collection and analysis, the

sites I chose for �eldwork resulted from places that participants found important as well as

practical considerations. When in Havana, I lived in a Casa Particular inHabana Vieja, a

neighborhood in the center of the city. This is where many of my initial participants lived

and I spent time in Wi� hotpsots, homes, and Paquetero stores close to my Casa Particular.

However, I also spent time in WiFi hotspots that were recommended to me by participants

and, many times, I would accompany participants in their activities (all of which I describe

in more detail in each chapter). Further, I participated in other cultural customs: I attended

church with participants, went to concerts, attended parties, and helped with daily chores

from grocery shopping to washing clothes. Although I do not describe all of these events

in detail when presenting my data, they were a necessary part of studying the way that

participants con�gure the internet and their lives in Havana as an ongoing, collaborative

process that is embedded within larger sociocultural, political, and economic structures.

One of the limitations of this work is that it was conducted throughout several short-

term �eldwork trips. When I �rst began my research, traveling to Havana was dif�cult

due to personal reasons (I was pregnant and Cuba had been marked as a high-risk country
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for contracting Zyka) and funding (it was initially dif�cult to �nd an institution that would

fund research in Cuba). Due to the U.S.'s controversial involvement in Cuba's technical

landscape, I purposefully avoided pursuing funding from DARPA and USAID. To that

end, I conducted the �rst study (chapter 3) remotely. However, after the normalization of

relations with the U.S. in late 2014 and the reopening of both the Cuban and U.S. embassies

in 2015, I was able to get an National Science Foundation (NSF) grant to pursue �eldwork

in Havana. While I wanted to spend several consecutive months conducting research, both

legal and personal barriers prevented me from doing so.

However, there was an advantage to not spending more than 30 days in Cuba at a time.

In addition to the receiving permission from Georgia Tech's International Review Board

(IRB) to conduct this work, I also met informally with individuals that work for the Cuban

government and who are responsible for providing research visas. I was informed that gov-

ernment permission would not be required, since I was not staying in the country for more

than 30 days nor was I asking the government for access to participants or government

data. During other long-term ethnographic studies in Cuba, researchers are under close

scrutiny by the Cuban government and participant recruitment occurs via government rep-

resentatives (which thereby frames the ways that people interact with the researcher and

the type of information they choose to disclose). My data, on the other hand, comes from

participants that I connected to, �rst through close personal friends, and who were often

introduced to me as ”a family friend who has Cuban roots and is studying to get her PhD

in America.” That is not to say that the government was not aware of my existence (and in

no way was I trying to conduct research “under the radar”). However, I did feel as though

I had a large degree of autonomy to move about the city and speak with participants.

In order to protect myself and the privacy of my participants, I did not conduct inter-

views in public spaces and all of my participants were aware of my role as a researcher and

the purpose of my study. In accordance with my IRB, I waived documentation of consent

and, instead, asked participants to verbally (or electronically as was the case in Chapter
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3) consent to participate in my research after reading through the consent form with them.

I asked participants' permission to record our interviews, for which I used my iPhone as

well as my LiveScribe pen. I took notes during interviews and participant observation in a

journal. I also took pictures throughout my �eldwork with participants' consent.

In addition to in-depth interviews, I conducted participant observation throughout my

�eldwork. Speci�cally, I observed and participated in the dailycon�gurationsthat people

undertake in the appropriation and engagement with internet technologies. For example,

I accompanied participants on trips to WiFi hotspots. I purchased sections of El Paquete

and shared them with other participants. I also acquired digital content from participants

that they had purchased from EP and recommended to me. I helped �x broken equipment

that was part of SNET and attended informal node gatherings. Increasingly, part of my

participation involved searching for information for participants when I was outside of

Cuba. For example, Samara was planning on immigrating to the United States and asked

me to collect information on university programs in the town that she was planning to

move to. Another one of my participants is a journalist and regularly asks me via Twitter

messages to download PDF reports of data that he is unable to access in Cuba due to

bandwidth issues. I also help manage AirBnB listings for individuals in Havana, search for

solutions to technical problems, and help manage individuals' LinkedIn accounts.

I mention this type of involvement for a variety of reasons. First, I acknowledge that

no researcher is a silent, passive observer. Second (and related to the �rst) is my desire to

contribute in positive (and, ideally, meaningful) ways to the lives of my research partici-

pants while simultaneously acknowledging that I am gaining much more from them than

they are gaining from me. To this end, I was eager to assist with information retrieval for

participants that asked. Third, I realized that the collaborative pursuit of internet engage-

ments was a cultural and local norm and, by being asked to participate in this way, I was

being included in this collective practice.

Finally, in addition to my participants, I also drew on the support of others during the
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