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Abstract

What could be gained by putting science and technology studies (STS) in conversation with innovation
studies (IS)? These distinct fields have shared people over decades, as they build concepts, careers,
institutions, and even nations. I review how this collection offers accounts of how STS and IS have been
practiced in different times and locations: resisting underdevelopment, Western and middle-class
assumptions about progress, or technology-centric policy. I argue, however, that it is critical to clarify the
difference between innovation as an analytic and as an emic and ideological category. Neither STS nor IS
should take for granted the ways political economy, class relations, racialization and gendering, and even
national(ist) ideologies shape what counts as desirable forms of newness, what newness ought to be
contained or criminalized, and the hierarchies of socio-technical transformation that emerge out of that. I
offer three examples: San Diego’s “smart streetlights” program where “innovation” as an ideology devalues
or erases the creativity and knowledge already manifest among residents; Amazon® Mechanical Turk
worker advocacy and the limits of doing scholarship with policy relevance when workers do not have
organized power; and mid-twentieth-century Iran, where I show what IBM® throwing computers into the
ocean can tell us about innovation as a form of enclosure, repression, empire, and waste of collective
resources and knowledge.
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Introduction

What could be gained by putting science and technology studies (STS) in conversation with innovation
studies (IS)? These distinct fields have shared people over decades, as they build concepts, careers, build
institutions, and even nations. There is a way to read this collection as an offering of how STS and IS have
been practiced in different times and locations: resisting underdevelopment, Western and middle-class
assumptions about progress, or technology-centric policy.

However, it is critical to clarify the difference between innovation as an analytic and as an emic and
ideological category. Neither STS nor IS should take for granted the ways political economy, class relations,
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and national(ist) ideologies shape what counts as desirable forms of newness, what newness ought to be
contained or criminalized, and the hierarchies of socio-technical transformation that emerge out of that.

In dialog with Irwin and this collection, I develop three provocations grounded in vignettes. My goal is to
widen the set of actors STS and IS might learn from—including feminist, Marxist, Indigenous, Black,
postcolonial, and community actors—in understanding and relating to innovation as a practice and as an
ideology.

1. Is innovation a problem or a solution? I examine San Diego’s projects of “innovation” -oriented
urban development which, in actuality, strengthened criminalizing infrastructures. I contrast
“innovation” as an ideology with the creativity and knowledge already manifest among
residents devalued and erased by innovation ideologies.

2. What can STS and IS do with a seat at the tables of policy and agenda setting? Here, I draw on over a
decade of research, activism, and policy advocacy around issues faced by Amazon® Mechanical
Turk workers. I reflect on the promises of a seat at academic and policy tables, and the failures
of those promises without worker and community power.

3. What is suppressed or wasted in pursuit of innovation? I draw on a family history of computing to
ask what throwing computers into the ocean can tell us about innovation as a form of enclosure,
repression, empire, and waste of collective resources and knowledge.

Is Innovation a Problem or a Solution?

In 2017, the City of San Diego in the United States borrowed S$30 million dollars from GE Capital to install over
3,000 of GE’s CityIQ “smart streetlights.” In press conferences, marketing, and conference panels, the Mayor and
city administrators touted the streetlights as a platform to empower San Diego’s hackers and entrepreneurs to
solve the City’s problems. The streetlights gathered data from on-board cameras and microphones and used
artificial intelligence (Al) to transform these surveillance streams into other kinds of data companies and
municipal actors could use. The system —champions promised—could support solutions to a range of problems
from public safety to food insecurity (Reuter 2019). A startup accelerator, telecom companies, and City partners —
including my own university—held hackathons to encourage students and tech entrepreneurs to take a whack at
these complex social problems (see Irani 2019, 109-140). These efforts were especially championed by the City’s
head of Economic Development. They coincided with efforts to remake downtown for tech companies, grow the
city’s “app economy,” and brand San Diego as a Clean Tech investment hub. By 2017, however, the cameras had
primarily become a tool used by the police. San Diego’s history with policing included, like in many parts of the
United States, the labeling of low-income youth, especially those of color, as gang members through surveillance
programs (Davis 2018). It included the infiltration of spying on Muslim communities in places of worship and
schooling in the ineffective but terrifying federal anti-terrorism programs (PANA & Majdal Center n.d.). At the
border, it also included extensive collaboration by law enforcement at federal, state, and local levels in tracking
and deporting immigrants (Koran 2017).

In 2019 Khalid Alexander, the founder of anti-criminalization group “Pillars of the Community,” heard about
the streetlights. He helped draw together organizers he knew to form the TRUST Coalition, on whose steering
committee I came to serve. TRUST was able to bring racial justice activists together with civil libertarians and
even middle-class enemies of “wasteful spending” to defund the “smart streetlights” (Irani and Alexander

2022)

Even with this victory, City leadership fails to recognize and fund low-tech, community solutions to problems of
public safety with the same enthusiasm as “smart city” programs. In 2023, a new Mayor hopes to restart the
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surveillance streetlights while leaving a youth center and mental health services proposed and requested by
Black and brown communities unfunded. Community organized block parties and violence interruption
groups have yet to be recognized as the innovations the city needs. High-tech projects proposed and
driven by working class and unemployed residents find little of the support offered to elites (Tandon et al.
2022).

Why was it so easy for those holding municipal power in San Diego to believe that the smart streetlights
would generate economic development? The late historian Benoit Godin showed how social scientists cast
innovation as technological change and linked it to social impact and economy growth (2016). Innovation
frameworks offered a scientificity for normative policy models which linked innovation and economic
growth (Branddo and Bagattolli 2023). San Diego’s civic elite did not read or cite the studies that underwrote
these claims, but relied on the common sense such studies legitimized —that technological authors were
ideal citizens (Philip 2005).

Innovation is not just a policy framework, but a program for urban transformation that prioritizes university
engineering students, technology entrepreneurs, venture capitalists, and technology firms. This is more
than techno-solutionism (Sadowski & Bendor 2019; Morozov 2013). Sociologist Sharon Zukin calls this

pattern of development “the innovation complex.” The ideology of innovation guides urban renewal as cities
compete for economic investment (Zukin 2020). San Diego wanted not only to produce tech companies, but
extract data from its residents and visitors that would fuel these companies.

These dominant forms of “business-as-usual” innovation, as recognized by Alan Irwin, obscure or even
deride many forms of creativity that support important ways of life. Clapperton Mahvunga draws parallels
between scalable and profitable practices of Western “innovators” (see Pfotenhauer et al. 2021) and the

practices of wealthy African businessmen and European traders who captured and traded in African men,

women, and children as slaves (Mahvunga 2017, 11). Mahvunga writes from African history and practice to
argue for an alternative understanding of “creativity, technology, and science” that comes not from
innovation hubs but rather from the “transient workspaces” of hunters, iron workers, potters, and weavers
(ibid., 1=10). People’s knowledge of the forest, of materials, of being in good relations with spirits all shape
socio-technical transformations and inform creative practices. Yet “European colonialism,” he writes,
“killed, disrupted, or delegitimized these sites of innovation and entrepreneurship by displacing Africans
from their lands, creating farms and game reserves out of them, subjecting them to forced or miserly paid
labor, and forcing Africans into cash crop production” (ibid., 13).

What practices of placemaking did San Diego’s smart cities project occlude and devalue? The block parties
where neighbors built relationships had no value in an innovation policy framework. Violence interruption
programs to socially mediate conflict had no value in these models. The books and rap videos by which people
shared stories, reflections, and lessons of their lives were not seen as “smart”; rap, talking back to police,
and organizing resistance had even been criminalized (Sojoyner 2022; see also Davis 2018). These practices
might transmit culture and generate safety for residents, but they do not register as profit or even exchange
value (Irani 2019); as such, they are invisible within formal innovation policies and erased by techno-
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fetishistic ideologies of innovation. Yet they suggest that there is another kind of intelligence that makes a
city “smart,” and it resides in people’s relationships, tacit knowledge, practices of care, and imaginations
of futures within reach.!

Innovation policies systematically devalue these ways of producing life and the economy. In this way, they
parallel “access to computing” initiatives which, as Informatics scholar Roderic Crooks argues which justify
interventions in racialized and minoritized communities, misdirect public investment, and further render
people of color peripheral to computing cultures (2022, 4). Fouché argues that perception of “what ‘counts’
as technological activity is deeply intertwined with deleterious representations of the racialized other” that
erases “black vernacular creativity” (2006, 642). Ruth Oldenziel observes that the word “technology”
emerged in the US and Europe as industrial capitalists prioritized their own, machinic knowledge, over the
techniques and useful arts practiced by women, racialized and colonized people (1999). Today, innovation
policies valorize technoscientific knowledge—as patents, trademarks, and scalable accumulation—while
devaluing production and reproduction (Irani 2019, 36—37). As countries attempt to climb higher on the

value chain, they reorganize their production to control their competitive advantage while outsourcing the
rest to subcontractors, often by offshoring (Kogut 1985). Those putatively non-innovative economic
activities—maintenance, production labor, and reproductive labor—are subjected to global competition
that diminishes their value on the market (Irani 2019, 84 and 188). Innovation, then, updates a very old,

racialized, and gendered hierarchy of labor implicit in the model of economic development San Diego
pursued with the smart streetlights program.

What Can STS and IS Do with a Seat at the Table? Alone, Very Little.
Those that Mary Gray and Siddarth Suri call “ghost workers” (2019) used to be my coworkers. [ worked at
Google® in the mid-2000s and noticed that projects like advertisement moderation and search algorithm
tuning required the help of workers who I never met, but who worked for Google ® through its External Workforce
Optimization Quality (EWOQ) “ratings” platform (Irani 2015b). These were workers who pitched in when the
automation failed, or helped to train the automation algorithms in the first place (Irani 2015a). They make ever
changing cultural symbols and categories legible to computers.

When Amazon® launched its Mechanical Turk platform in 2006, it spurred the expansion of such invisibilized
cultural data work—spawning Computer Science research in “crowdsourcing” and making data labeling
workers available to employers on demand, with no minimum wage or due process. As a PhD student animated
by feminist STS commitments to situated knowledge, I set about to understand how Turk workers felt about the
work they did in our industry and how I might act in solidarity. From surveys and conversations with workers, I
learned that workers broadly struggled with employers who communicated and paid poorly, and withheld pay
on a whim. With Six Silberman, I built tools and a website called Turkopticon to allow workers to engage in
mutual aid by sharing information, especially warnings, about employers seeking workers on the platform. With

! I thank Louise Hickman for making the observation, in context of a smart transportation planning, that smart cities
champions misapprehend the nature of intelligence.
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a broad community of Turk workers and tech workers from elsewhere in the industry, that system we built in
2009 continues operating in 2023.

Over the last decade, policy makers, foundations, and academics began to energetically investigate and speculate
into “the future of work,” of which gig work seemed to be a part. Because of my work, I was invited to many
symposia, workshops, and conferences put on, variously, by universities, philanthropies, Canadian and US
national academies, the White House Office of Technology Policy, and the International Labour Organization. I
had been invited to a range of proverbial tables. I also worked to get workers themselves invited to these tables.

After a decade of coming to the table, I found that working conditions and policies for Amazon ® Mechanical
Turk workers had not improved. Wage theft had not gone away. Workers earnings had not gone up. The Al
economy had only expanded and grown flush with money, but Turk workers did not have any power in
discussions of policy makers, employers, or at Amazon. Our mutual aid intervention, Turkopticon, seemed to
bandage a broken and exploitative corner of the academic-industrial complex while endless “future of work”
workshops and “critical AI” workshops drained time that I should have, in hindsight, been spending organizing
with Turk workers (Goldenfein et al. 2022). Perhaps critical contributions even offered tech company
representatives clues on public messaging to neutralize critique. Perhaps keeping critical voices at the table
served to contain us from becoming part of more troubling forms of collective demands and direct actions.

Since 2019, I reoriented my efforts to support organizing and direct action by Amazon® Mechanical Turk
workers themselves. A committee of Amazon® Mechanical Turk workers have taken leadership of Turkopticon
supported by grants and community fundraising, as well as programmers, lawyers, and academics in solidarity.
I seeded these efforts through fundraising, networking, peer support, and tactical research to counter Amazon ®
accounts that do not seem to explain why workers face mistaken account suspensions or find themselves
algorithmically shut out in other ways. As an STS scholar and an ex-tech worker, I work from an analysis of how
their liberation and mine are tied when large tech companies attempt to control our intellectual labor and
devalue our skills.

What happens when STS has a seat at the policy table? Maja Horst (2023) found herself invited into seats of
European science and technology policy, creating bespoke interdisciplinary knowledge to inform policy
conversations. Sebastian Pfotenhauer (2023) notes that after the “techlash,” even the relatively
conservative Organisation for Economic Co-operation and Development has created a policy hunger for
“better innovation.” Sitting in the United States, I see some of this transformation as US politicians once
committed to supporting US economic exceptionalism through technology company boosterism began to
question the role of those technology companies in disrupting the stability of their political coalitions.
However, there quickly comes a time that the demands of communities and workers exceed the tolerance of
companies and their armies of lobbyists. An STS or even IS policy offering—however contextually informed,
as proposed by Parthasarathy (2023) in this issue—will hit the limits of political acceptability without
engaging with the problems of power, pressure, or making one’s perspective hegemonic.

Parthasarathy (ibid.), offers a vision of innovation informed by STS understandings of context and culture,

but also engaged with existing activist movements. This offers a promising way forward —a way forward

proposed by Sasha Costanza-Chock’s Design Justice as well (2020). Costanza-Chock learns from the history

of disability activism’s mantra “nothing about us without us” but also its histories of militancy to argue that
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directly impacted communities and their social movements must guide the course of innovation, not only
informing the STS mediator but directing them.

This implies that neither STS nor IS can offer solutions for people in the world. STS and IS practitioners might
offer analyses and perspectives, to combine with those of others, and be part of identifying possible ways
forward. But to the perennial question of “well, now that you’ve pointed out the problem, what should we
do about it?”—that is not, I argue, for academics to say. To do so would be to substitute the
recommendations of an expert—however culturally informed—for what I argue must be a political,
democratic process of collective problem solving, decision making, and struggle. We can offer one kind of
knowledge to these processes of formulating a collective will, but we must accept that our situated
knowledge (Haraway 1988) does not supersede other forms non-expert, accountable, situated knowledge.
With the smart streetlights, community organizers organized a coalition that guided my participation as a
researcher. In the Turkopticon project, there were no worker organizations oriented towards changing legal
frameworks, Amazon’s® policies and designs, or employer practices. I joined with workers to create and
fund an organization that gave them time and support to canvass other workers, identify shared issues, and
organize campaigns to improve working conditions. I did so not as an act of charity or “giving back” to others
different than me, but to “stand with,” as formulated by anthropologist Kim Tallbear, in offering critiques
of Amazon® Mechanical Turk that also offer care through collective work (2014).

What is Repressed or Wasted in Pursuit of Innovation?
My mom grew up in Iran and worked at IBM® in the 1970s. Amidst her stories about office relationships and
learning to program, she told me one day “IBM® threw computers into the sea.” Their goal, she speculated, was
to keep computers out of the hands of the Soviet Union, or perhaps to keep Iranians from learning how to make
the machines domestically (Guity Irani, personal communication). To make sure, IBM® workers and security
details would haul room sized computers by truck and boat for hours to deliver them into watery, hidden graves.

IBM’s® archives on Iran are thin (James Cortada, personal communication) so I cannot confirm the story, but
IBM® dumped computers into the ocean in other countries as well. One Lebanese IBM® employee reported to
historian and IBM®-alumnus James Cortada that his first work assignment was being sent to dump brand new
computers into the Mediterranean (personal communication). That was in the same decade my mother worked
at IBM®. Another historian of IBM® told me of hearing a Finnish worker speak of dumping computer parts into
the Baltic Sea (Petri Paju, personal communication).

During the Cold War, the US government wanted to keep computers out of the hands of the Soviet Union. The
world of Soviet computer research had been rich with exchange with Western scientists, mathematicians, and
engineers (Cortada 2012, 304). Soviet bloc countries had even designed and built functioning computers.
However, the Soviet Union decided it wanted to acquire ‘IBMs’ or build systems that worked like them. ‘IBMs’
were widely used and there was an ecology of software and manuals to support them. Inventing computers anew
may have seemed a waste of resources and efforts when they could be reverse engineered or appropriated already
built. Why reinvent the wheel or exert energy that could be used elsewhere when you might adapt the wheel and
enhance it to suit your needs?

The US government sought to stop them. Where trade embargos failed, the FBI tracked computers claimed as lost
to catch those smuggling them (James Cortada, personal communication). And then there was the ocean. That
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watery grave would ensure that the Soviets couldn’t get their hands on IBM® parts or their eyes on system
designs.

Sea-bottom computers haunt us with questions of what is discarded, blocked, and criminalized to secure

innovation for some while blocking access for others.

This was a period of decolonization for many countries struggling to form newly independent states and
economies. Though Iran was not formally colonized, it was not separate from this ferment. 1960’s Iran was
ruled by the Shah Reza Pahlavi, installed after the Anglo-Iranian Oil Company and the United States
organized a coup against a Prime Minister, Mohammed Mossadegh, who sought to nationalize the oil
industries with broad public support. Iran’s first mainframe computers managed the oil industries nearly a
decade after Mossadegh’s ouster (Heidari et al. 2022). Control over computers was part of a delicate dance

of exercising sovereignty. Why, from the perspective of Iranian political and economic independence, should
Iran depend exclusively on a US-based company to manage an industry critical to its national sovereignty?
The selective absorption of new ideas, technologies, and practices was central to many decolonizing
transformations (Prieto Nafiez 2022; Menon 2018; Tyabji 2004). Import substitution was one approach.

Debates on import substitution considered how countries could transition out of underdevelopment that
restricted production to the needs of colonizers, through for example—single crop economies (Prashad
2012, 19—21). Import substitution policies built domestic production capacity for domestically consumed
goods. They also aimed to make underdeveloped countries producers of higher “value add” commodities for
trade. Counter to today’s innovation ideology, import substitution required reverse engineering (da Costa
Marques 2005; Irani 2019, 36) and technology transfer (Tyabji 2004) rather than primarily the creation of

unique or novel systems. This approach sought to seize back from multi-national corporations, understood
as new kinds of colonizers, the means to create, trade, and consume higher value-add products (Perold
2020; Prashad 2012, 19—-21).

Huey Newton, co-founder of the Black Panthers, argued that the control of technology was the expropriation
and control of people. Technology, he argued in 1972 (2002), was essential to consumption; consumption

was a key site where people, especially the unemployed, related to politics. For capitalists, control over the
technology allowed them an upper hand in production and trade. They then used their wealth to “discredit
socialism and communism” via foreign aid in the form of money, technology transfer, and consumer goods.
“They raise the standard of living through transistors in order to further rip-off/sell its goods to the workers
and the people of the world,” Newton wrote (ibid., 262). Newton argued that technology had to be

understood as a tool of empire—market expansion, consumption, and labor discipline and displacement
(Narayan 2020, 190). But in “revolutionary intercommunalism,” shared ownership of technology combined

with rational resource distribution could benefit all (Johnson 2021, 184). The US’s advanced research

activities, he argued, were sustained by “expropriation from the people, including slavery proper but also
chattel slavery followed by wage slavery” (Newton 2002, 256).
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Companies and governments, however, criminalized reverse engineering to block or repress socio-technical
change. Reverse engineering is the process of examining existing systems to understand how they are built
and using that knowledge to build similar systems. In the 1980s, Brazilian technology policy encouraged
local manufacturers to create domestic computers by reserving local markets for them. When Unitron®
created a Mac “clone” —a computer that could run Apple® -compatible software—Apple® lobbied Brazil to
change its intellectual property (IP) laws to render the import substituted Mac illegal (da Costa Marques

2005). Apple®, da Costa argues, repressed the “rights of creation” (ibid.). In the early 2000s, India similarly
made certain kinds of reverse engineering illegal to bring its intellectual property regimes in line with US
and European interests as pushed by the World Trade Organization (WTO). Prior to harmonization, Indian
laws allowed engineers to figure out novel processes to produce what was considered critical for national
sovereignty: food, drugs, space technologies, or atomic energy. WT'O harmonization significantly shrank
these rights, while cultural discourses of “piracy” legitimized it (Irani 2019, 36).

The case of Iranians and Soviets trying to access IBM® computers reminds us that sometimes people do not
want something new, but they want to plug into larger systems. They want something that connects them
to a system with others, whether that system is modernity, the internet, or an iPhone consumer experience.
Christian Sandvig highlights the efforts of Kumeyaay youth and engineers connecting their communities to
the internet in the San Diego border region. Tribal engineers bristled at untested novelty; they “didn’t
deserve to be guinea pigs of the networking world ... They aspired to just plain internet’” (Sandvig 2012,
190). Getting “just plain internet” is not only a matter of problem solving, These Indigenous internet
projects, information scientist Marisa Duarte shows, are practices of asserting and creating infrastructures
for tribal sovereignty (2017). Similarly, Lilly U. Nguyen shows how Vietnamese hackers “jailbreaking”
iPhones are less interested in innovating than they are in overcoming Apple’s® legal and technical
restrictions so they can connect to transnational digital networks (2016). Soviets and middle eastern people
seeking IBM® computers in the 1960s did not want the new; they wanted what others already had and used.

Pankaj Sekhsaria (2023) argues that “jugaad”—a Hindustani concept indicating “reconfiguring

” “overcoming obstacles,” and “working the system to one’s advantage” —can decolonize

materialities,
how we understand socio-technical change. However, jugaad itself is also often criminalized. Media scholar
Amit Rai writes of jugaad practices by which working class Indian women copy media and “steal” electricity,

though he recovers these illegalized activities as a form of organic commoning (Rai 2019).

Following postcolonial STS tactics, we might ask what work is out of bounds of emerging technoscientific
regimes? (Philip et al., 2012) Here, we find innovations born of scarcity (Sutz 2023), innovation attempted

by violating imperial property norms, and innovation in pursuit of national sovereignty. Different “styles”
of innovation rest on different moral economies, legal regimes, and material conditions. When it seems
innovations seem somehow uniform—when alternative modes of innovation are repressed—that is an
effect, Sutz observes, of “the exertion of economic and ideological power” (ibid.). What kinds of socio-
technical change might we find and even cultivate when we refuse to criminalize the sharing or even

scavenging of knowledge?
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Conclusion: Towards Socio-Technical Justice
In San Diego, in Al production, and in Iran, I’ve shown how “innovation” as an emic concept does important

work, updating old classed, racialized, and gendered hierarchies of labor, knowledge, and people and
renewing extraction. I concur with Becerra and Thomas (2023) that innovation as analytical concept does
not work. There is no “there” there. We must contend with innovation as policy and ideology, but I prefer
fighting for “rights of creation” (da Costa Marques 2005) than the moral and economic imperative to

“innovate” to be an ideal citizen (Irani 2019; Philip 2005).

We can research, teach, and write in ways that encounter and counter innovation in solidarity with
movements for justice and liberation. Here, I found tremendous inspiration and in the work of Sally Wyatt
(2023) and her colleagues countering innovation in feminist classrooms in working class communities of
London. The Department of IS at the University of East London was staffed by faculty from the radical
science movement. They claimed “innovation” to counter Thatcherite assumptions that innovation
belonged to private enterprise, free of regulatory and union constraints. There, countered innovation by
teaching students to claim worker power of technologies, by struggling for institution-wide changes to
pedagogy. In pursuit of liberatory knowledge, we ought to recover hidden histories of teaching, community
work, and shop floor struggles over socio-technical change that might not scale but do root. Let us do so in
a way that takes stock of what privilege props up our own expertise claims (McGee 2020), what power we do
and do not have, what knowledge we do and do not have, and the burdens we might impose if we run towards

collaboration without understanding how to act in solidarity (Pierre et al. 2021; Walia 2012).
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