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Abstract

This multi-sited critical ethnography investigates how Mexican
farmers’ knowledge practices are reclassified as they circulate be-
tween smallholder farms in Mexico and greenhouses in Canada.
These farmers are recognized as skilled at home and reclassified as
‘unskilled’ in Canada, a shift reinforced by surveillance technologies
and managerial control. From this empirical work, we introduce
the prism of labour. The prism traces how knowledge practices,
skill classifications, and sociotechnical systems interrelate to form
labour infrastructures, and provides a lens for analysis and inter-
vention to consider how these infrastructures are formed, stabilized,
and contested. Our contributions are threefold: we provide novel
empirical research on migrant farm workers in HCI, introduce the
prism as an analytic and intervention tool, and show how migra-
tion reorganizes expertise through classification, producing hybrid
knowledge practices that reshape how technologies are adopted.
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« Applied computing — Agriculture; » Social and profes-
sional topics — Corporate surveillance; Cultural characteristics;
Human-centered computing — Ethnographic studies.
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1 INTRODUCTION

Since the 1980s, HCI and CSCW scholarship has shown that tech-
nologies are never neutral [58, 128]: they are shaped by capitalist
logics of efficiency and western epistemic traditions [47, 58, 67, 126].
These forces do not only shape how work is supported, but how it
is classified: which forms of labour and knowledge are recognized
as valuable and which are rendered invisible [117]. From emotional,
bodily, and temporal demands placed on rideshare drivers and
house cleaners [71, 97, 105] to the workarounds devised by custodi-
ans working with ‘assistive’ robots [41] to the uncredited cultural
translation work of Global South data annotators [52], so-called
‘low-skilled” workers bear the brunt of classification systems that
simultaneously devalue and depend on their expertise to sustain
vital sociotechnical systems.

Suchman, Strauss, and others [112, 117, 129] have called for at-
tention to the context of workers and technological systems to
expose hidden procedures like unpaid tasks that enable exploita-
tion [34], and to support informal practices that allow collaboration
beyond managerial control [68, 73, 127]. Bowker and Star extend
this stance through an infrastructural lens attentive to how classi-
fications, routines, and standards are embedded into systems that
shape how labour is recognized and who participates in design [12].

Yet, conditions identified during the rise of knowledge work have
hardened: pervasive surveillance, task automation, inequitable reg-
ulation, and precarious employment now leave what feels like little
room for worker-led alternatives [9, 64, 76, 130, 132]. These chal-
lenges are intensified under transnational labour regimes, where
sociotechnical systems span local and global contexts, further com-
plicating dynamics of power and responsibility [52, 66, 67]. These
realities have ignited critical HCI to move beyond technological
design as the central intervention [6, 41, 65], seeing it as “only one
moment within a lifecycle of a computational artifact” [41]. This
shift presents an opportunity for HCI to examine labour through
the arrangements that organize work itself, such as how knowledge
is learned and enacted, how authority is privileged and assigned,
and how these distinctions are encoded into technologies. Together,
these dynamics determine whose knowledge counts, who partici-
pates in design, and how labour is governed across contexts.

Against this backdrop, we introduce our critical multi-sited
ethnography, following five Mexican men as campesino farmers in
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Mexico to migrant greenhouse workers in Canadéd[135. While
these men have agricultural expertise, they are reclassi ed as “un-
skilled' in Canada, hired primarily for their bodily labourdg. To
surface tensions between knowledge, authority, and sociotechnical
systems in daily work, we askRQ1: How do migrant greenhouse
workers describe, learn, and organize agricultural knowledge prac-
tices in Canada and MexicoRQ2: How are workers' skills classi-
ed in Canada and Mexico, and with what impacts on workers and
their labour practices?; anRQ3: What sociotechnical systems do
workers design and engage with in Canada and Mexico?
Grounded in this empirical work, we introduce thprism of
labour The prism is composed of three interacting dimensions
knowledge practices, skill classi cation, and sociotechnical systems
that are examined relationally to form labour infrastructures. For
knowledge, we draw on Polanyi's tacit/explicit and proximal/distal
knowledge practicesd8 99. For skills, we follow Iskander's ac-
count of skill as a political classi cation§9. For sociotechnical
systems, we refer to workers' direct encounters with tools and
technologiesToolsrefer to material implements used by workers
(e.g., machetes), atdchnologieautomate tasks and monitor the
agricultural process (e.g., robots)Z3 14Q. We use Bowker and
Star's work on classi cation systems to show how categories be-
come embedded infrastructuraldf}. The prism serves two roles:
it is an analytic lens for tracing how these domains interact to form
labour infrastructures, locating where arrangements stabilize or
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digital platforms [18 21, 61, 10]. Farmers' informal data practices
often clash with commercial farm management systems, under-
mining adoption @3 87, 11Q. Other work shows how farming
practices overlap with social lifeqq and other vocational responsi-
bilities [124, underscoring the temporal and spatial entanglements
that shape technology uséf]. Despite this breadth, farm workers
remain largely absent from this body of worl3p. While some
scholars have noted their exclusion from dominant agricultural
imaginaries and decision making], 32 109 121 124, emerg-
ing studies show that workers are already deeply entangled with
agtechs associated with poor health outcomes and constrained
autonomy [27, 33].

Critical scholars have begun historicizing these dynamics, link-
ing agtechs to legacies of racialized land dispossession and labour
exploitation [35 77). Others call for alternatives to industrial logics
and more sustainable future$[8, 55. Yet, little research examines
how sociotechnical systems and labour regimes circulate across
borders or intersect with political-economic histories [56].

Building on these strands, our study connects the transnational
movement of agtechs and the everyday experiences of migrant
farm workers. By followingcampesindarmers between Mexico
and Canada, we show how expertise is reclassi ed and how these
shifts reshape encounters with technology. This perspective ex-
pands HCI's focus beyond adoption and design practices to the
labour infrastructures that sustain or erase agricultural knowledge.

are resisted and renegotiated, and it also broadens the depth of By doing so, we open up space for rethinking how agtechs are

interventional responses in HCI by identifying actionable sites to
counter unjust classi cation systems, support worker resistance,
anticipate transnational technology adoption, and interrogate re-
search practice itself.

This paper makes three contributions to CHI. First, we o er novel
empirical research following migrant farm workers, expanding HCI
literature on agriculture to include hired labour that sustain global
food systems. Second, as outlined above, we introducetisn of
labouras an analytic lens and intervention tool for HCI. Third, we
show how treating labour as infrastructure exposes how expertise
is reorganized through migration, enabling hybrid knowledge prac-
tices and technological appropriation unsettling assumptions
about where design occurs and who is responsible for it.

2 RELATED WORK
2.1 HCIl and Agriculture

HCl research on agriculture spans Information and Communication
Technology for Development (ICT4D), Sustainable HCI (SHCI), and
community informatics. In ICT4D, scholars often address liveli-
hood insecurity in low-literacy contexts via information systems
like ICT tools to provide access to market prices and crop advice
[2,28 30 45 88 93 107. SHCI and community informatics schol-
ars highlight how small-scale farmers resist industrial agricultural
technologies (agtech) that misalign with their sustainable practices
[6,92 103 121, and have aided farmers with participatory informa-
tion systems 91, 103 oriented toward ecological and community
aims [6, 121].

Across scholarship, both in HCI and in related elds like Science

developed, circulated, and contested in ways that account for the
workers on whom global food systems rely.

2.2 Tech-Mediated Work Management Practices

Long before digital systems, employers reorganized work into dis-
crete tasks to increase e ciency and tighten contra3 84). Braver-
man described how task segmentatiodismembers the worker
stripping away control over the whole process while transferring
authority to the employer [L7, 113. Scienti c management for-
malized such tactics: Taylor's studies of work ow optimization
entrenched a model where thinking and doing were separated,
craft knowledge was deskilled, and power over work organiza-
tion rested with managementl[7, 133 134. These early practices
produced durable epistemic hierarchies and classi cation systems
like “skilled" and “unskilled, which continue to lock workers into
body-intensive roles$5 131 134. In contemporary workplaces, al-
gorithmic management and surveillance systems revise these same
logics [73, 109, 124].

HCI scholarship examines how contemporary management tech-
nologies are designed, deployed, and contested. Studies trace how
data tracking and algorithmic decision-making reshape everyday
work [5, 104, often producing tensions between e ciency and
privacy [63. Researchers also show the strategies workers use to
navigate these systems by sometimes collaborating with algorith-
mic tools [41, 149, other times contesting them outrightd2 137.

Scholars also argue that essential knowledge practices remain
excluded from formal recognition. Emotional and care work
whether driving rideshare passengers(g, crafting beauty rou-

and Technology Studies (STS), researchers point to persistent mis-tines [89, or cleaning houses and caring for childre@], 7§
alignments between bespoke farming practices and standardized rarely count as “skill' in institutional frameworks. “Low-skilled'
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workers shoulder the burden of patching misaligned systems to
keep them running #1, 52 96. These burdens fall unevenly on
racialized and precarious workers.

While labour organizations often resist these dynamics through
supporting collective organizationl[02 137, deeper structural and
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Explicit knowledga/ritten procedures on how to diagnose
and x the machine represent a formalised set of steps that
can be easily communicated and shared.

Proximal/distal and tacit/explicit are therefore orthogonal dis-
tinctions: the former are about cognitive engagement with expe-

epistemic forces continue to sort whose knowledge is recognized, rience, whereas the latter focus on how knowledge is shared and

authorized, and represented in sociotechnical syste8)[133.
In the section that follows, we outline our theoretical framework.

3 THEORETICAL FRAMEWORK

To investigate the interplay between knowledge practices, skill
classi cations, and sociotechnical systems in labour infrastructures,
we draw on three strands of theory. First, Polanyi's distinctions
of tacit/explicit and proximal/distal knowledge foreground the sit-
uated and relational character of agricultural expertis@g[99.
Second, Iskander's account of skill classi cation shows how these
epistemic forms are politicized when workers are labeled as “skilled'
or “unskilled' [70. Finally, Bowker and Star's work on classi cation

formalised P8 99. In our analysis, tacit/proximal practices often,
but not always, co-occur in repair and intergenerational demon-
stration; explicit/distal forms are visible in metrics and protocols.

3.2 Iskander: Politics of Skill Classi cation

We leverage Iskander's theory of skill classi cations to demonstrate
how Polanyi's knowledge distinctions become politicized: explicit,
formal forms of knowledge are disproportionately valued as “skilled,
while tacit, embodied forms are relegated to “unskilled." While skill
can denote capacity or potential, in practice it often functions as
a classi cation system that divides workers into “skilled' and “un-
skilled' categories 95. This binary privileges explicit, formalized

systems shows how categories are embedded in standards, routines indicators of knowledge as evidence of skill (e.g. certi cations),

and institutions, stabilizing them in daily work and making them
di cult to contest [ 12 116. Together, these lenses help to analyze

while tacit and embodied practices are rendered “unskilled!
This classi cation is epistemological and deeply political. Draw-

how agricultural expertise is recognized, erased, and negotiated ing on Marx's critique of labour alienationgd, Iskander shows

through workers' encounters with sociotechnical systems.

3.1 Polanyi: Knowledge Practices

We draw on Polanyi's tacit/explicit and proximal/distal knowledge
[98 99 to foreground greenhouse workers' agricultural practices

how capitalist production anchors labour power in the worker's
body while detaching skill as a transferable, purchasable resource
[69. This separation allows workers who rely on tacit, proximal
knowledge to register as lacking capacity altogether. She writis:

is not that the unskilled are prevented from enacting the generatic,
agentic capacity of skillful practice; it is that their status as unskilled

and epistemic agency across contexts. These distinctions allow us [...] indicates that they may not have that capacity to begin vj&#}:

to identify forms of knowledge that are often overlooked in for-
mal accounts of agricultural expertise. To describe tacit knowledge,
Polanyi famously wroté'we can know more than we can t¢89.
This statement reveals the embodied, experiential nature of tacit
knowledge and the limits of articulation and transfer across con-
texts. Tacit knowledge becomesplicitonce in the form of words,
certi cations, and so on, which allows for knowledge to be speci ed
[70, 98, 136].

Knowledge functions as an active process when it moves from
what Polanyi describes agroximal to distal knowledge. These
elements refer to cognitive distance: how close the knowledge is
to the individual's personal experience or direct action (proximal)
versus how abstract or removed it is (dista®d 99. Proximal
and distal knowledge are part of a continuum rather than discrete
categories and do not necessarily correspond to formal or informal
knowledge [98].

To illustrate these concepts with the example of a worker trou-
bleshooting a machine:

Proximal knowledgd:he worker may rely on their direct

feel or sense of the machine's vibrations to detect an issue.

This is immediate and sensory;

Distal knowledgethe worker may gain a conceptual under-
standing (e.g., consulting a manual), o ering abstract rules
about how the machine works without direct engagement;
Tacit knowledgérhe worker knows through experience how
the machine should sound or feel when working correctly,
even if they cannot exactly articulate this knowledge;

By this logic, those who are designated as “unskilled' remain so as
almost [an] ontological conditibfi95, shaping access to resources,
recognition, and professional advancement.

This epistemological hierarchy is racialized and gendered. In
migrant labour regimes, for example, Global South workers are
imagined as biologically-suited for manual tasks but epistemically
de cient, a devaluation that is critical for western countries to
maintain their stable workforce39 90, 10§. Skill classi cation,
therefore, is not merely a technical distinction, but serves as political
infrastructure [13. Once institutionalized, these classi cations are
hard to contest: they determine whose knowledge is recognized,
which actors are authorized, and what forms of knowledge are
encoded into sociotechnical systems.

3.3 Bowker and Star: Classi cation Systems and
Infrastructures

We draw on the infrastructure studies scholars, Bowker and Star,
[12 115 1164 who show how classi cation systems become sta-
bilized in laws, sociotechnical systems, and so on. Classi cation
systems are thespatial, temporal, or spatio-temporal segmentations
of the world while categories are labels in thenif. Infrastruc-
ture, meanwhile, is relational: it becomes infrastructure ority
situ, once it is embedded in routines, tools, and institutions and
assumed in daily work116. When infrastructures work well, they
are"completely transparenit114, only appearing upon breakdown.
Classi cations and infrastructures are mutually constitutive,
meaning categories like “skilled / unskilled' shape and are reshaped
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by infrastructures [L16. As classi cation systems are felt di er- Owing to employer restrictions and ethical considerations re-
ently based on one's position (relational) and coupled across di- lated to workers' status in Canada, eld access varied in Canada and
verse elements (ecological), they become durable, partly hidden Mexico. The main impact of this uneven access on data collection
arrangements that sort how knowledge is valued. Infrastructural was that the rst author could not directly observe study partic-
inversion [11] is the analytic move to expose invisible arrange- ipants' greenhouse practices. Instead, she observed greenhouses
ments. As Bowker and Star outline, infrastructural inversion is more broadly, conducting observations and informal interviews
a struggle against the tendency of infrastructure to disappear [...]Jat three commercial greenhouses that employed migrant workers.
It means learning to look closely at technologies and arrangement$hese observations ranged from one to two hours, focusing on
that [...] fade into the woodwork12. This lens highlightsconver- workers' labour practices and technological encounters. Through
gence, where classi cations are entwined into system#7, and her own networks, the rst author then separately recruited par-
resistance, which ensures infrastructures are never fully closed as ticipants to interview in-depth and follow to their home farms in
frictions continually reshape them [12]. Mexico. The rst author conducted semi-structured interviews with
By situating Polanyi's knowledge practices, Iskander's skill clas- these workers, inviting them to bring artifacts like technologies and
si cations, and Bowker and Star's infrastructural lens alongside photographs of their work, and to draw greenhouse layouts and
one another, we are able to trace how agricultural expertise is work ows. These materials o ered visual and narrative detail that
recognized in some contexts, erased in others, and stabilized or un- clari ed labour processes and technology use when observation

settled through everyday interactions with technologies and labour
arrangements. This framing links epistemic forms, political clas-
si cations, and infrastructural processes, providing a foundation
for our critical ethnographic analysis of how migrant workers nav-

of participants' greenhouse practices was impossible. In Mexico,
where access was more exible, the rst author began farm visits
with a tour where participants described their crops, tools, and
work processes. The rst author then observed the day's activities

igate, contest, and reshape agricultural knowledge, practices and focusing on farm practices, tools, and the natural environment.
sociotechnical systems across Canada and Mexico. In the sectionVisits ended with semi-structured interviews. In total, visits lasted

that follows, we detail our methods process for conducting our
multi-sited critical ethnography.

4 METHODS
4.1 Multi-Sited Critical Ethnography

between two and six hours.

Fieldwork was conducted in Spanish by the rst author with
support from migrant community representatives and a profes-
sional translator who also worked with migrant communities in
Mexico. All semi-structured interviews ranged from one and two
hours. These interviews explored the following based on our re-

To investigate how migrant greenhouse workers' knowledge prac- Search questions: (1) How agricultural knowledge practices are
tices, skill classi cations, and engagements with sociotechnical !earned, transferred, and classi ed; (2) How workers' skill is clas-
systems intersect in transnational labour infrastructures, we con- Si €d, and with what impacts; and (3) How workers design and
ducted a multi-sited critical ethnography following ve Mexican ~ €ngage with sociotechnical systems. Across contexts, the rst au-
men between high-tech greenhouses in Ontario, Canada and their thor audio-recorded all interviews with participant permission,
farms in Oaxaca and Veracruz, Mexico, in 2022 and 2023. Multi- Wrote eld notes, and captured audio-visual of the environment

sited ethnography follows dlogic of association'in this case, the
transnational trajectories of workers to understand how mean-

and any artifacts that participants sharéd.

ings, practices, and identities circulate across distinct yet connected 4.3  Participants

contexts BQ, 81]. A critical stance extends this approach beyond
a description of workers' lives to interrogate how skill regimes
and technologies reproduce or resist labour hierarchiég [f9. By
following individual workers rather than a single community, we
treat participants as connective nodes in broader infrastructures of
migration, production, and knowledge exchand&(. This study
was approved by the authors' university research ethics board.

4.2 Data Collection
The rst author collected data for two years through observations

and interviews in Canada and Mexico. In Canada, she conducted ob-
servations at high-tech greenhouses, community events, and social

The rst author connected with migrant greenhouse workers at
community events in Ontario. These encounters built rapport and
provided preliminary information on workers' experiences with
agtechs. After initial observations and informal interviews in green-
houses, the rst author recruited participants from her network by
the following criteria: Mexican men who had worked in Ontario
greenhouses in the past ve years and owned a farm in Mexico.
The rst author identi ed three workers to follow for this study.
Once in Mexico, a participant introduced the rst author to two
more campesinéarmers in his community who met the inclusion
criteria. Besides the Mexican context, the rst author conducted
semi-structured interviews with these two workers about their
work in Canada, similar to the other participants.

spaces like greenhouse bunkhouses. In Mexico, she made observa- £qr of the ve men in this study worked in horticultural pro-

tions at workers' farms, homes, and community spaces kkealos
(town squares). Field work in Canada occurred over many multi-day
site visits to Ontario from May 2022 to January 2023, and in Mexico
during a two-month visit in winter 2023. These data were supple-
mented by informalin-situ interviews, a common ethnographic
practice during participant observation, and interviews [114].

duction in Canada and one in oriculture (Table 1). Most came to
Canada as state-hired workers and one worker worked informally

1in Canada, we did not take pictures of workers themselves to protect their anonymity.
2We recruited Mexican men because they make up most migrant workers in Essex
County [118] and re ected the rst author's existing network.
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