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ABSTRACT
Commons emerge and are reclaimed through collective, shared,
and self-organized practices known as commoning. Despite their
historical embeddedness in South Asian communities, common-
ing practices have succumbed to enclosure and destruction due to
region-wide privatization and development schemes implemented
over the past century. Certain HCI and ICTD research has cri-
tiqued such schemes for undermining community autonomy and
well-being. To advance the development of alternative models, we
conducted a literature review of HCI research involving the com-
mons, considering both natural and digital resources, in South Asia.
Additionally, we examine the social practices, rules, and institu-
tional arrangements described in the corpus through the lens of
Elinor Ostrom’s design principles for commons governance. Based
on our findings, we formulate a commoning framework by synthe-
sizing three areas of HCI research — infrastructuring, participatory
design, and assets-based design — proposing it as an alternative to
neoliberal development paradigms for future HCI research.

CCS CONCEPTS
• Human-centered computing→ HCI theory, concepts and
models.
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1 INTRODUCTION
The intersection of HCI and development discourse has been a
focal point for academic communities such as ICTD, HCI4D, and
region-specific groups like Asian CHI. In this paper we focus on
South Asia context, one of the most populous (1.92 billion as of
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2022 1), culturally diverse, and economically constrained parts of
the world. South Asia consists of eight "majority world" countries:
Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan,
and Sri Lanka. Given the historical emphasis of HCI scholarship
within the region [25, 36, 48, 99, 110], this paper aims to further
the understanding and implementing of practices that surface and
address local community needs, support collective action, and con-
tribute to the management of shared resources i.e., the commons. In
doing so, the paper aims to draw together HCI literature on design
for development contexts and the commons through a review of
how HCI research in South Asia engages with commons-based
approaches. We suggest commoning as a transformative cultural
practice for HCI researchers to engage with as an alternative to
prevailing models of private property in international development.

Historically, international development initiatives have oper-
ated under the assumption that small communities lack the means
and capacities to sustainably manage collective resources. As a
result, the prevailing approach has been to resort to either priva-
tization or management by a centralized institution such as the
State. This perspective was most popularly elaborated by outspoken
racist and eugenicist Garret Hardin as the ‘tragedy of the commons’
[38]. Counter to this perspective are commons-based management
systems that prioritize collaboration, self-governance and local
practices around shared resources [73]. Groundbreaking early re-
search by Elinor Ostrom and others into the commons focused on
small-scale communities that organize around, and govern natural
resources (fisheries, forests, and rivers). However, the advent of
the internet gave rise to a new form of commons – the knowl-
edge commons - which are online, shared, and often geographically
distributed [40]. Knowledge commons are manifested through dis-
tributed forms of community organizing for e.g., peer-production
communities such asWikipedia and open-source projects like Linux.
Advocates and scholars of the knowledge commons have demon-
strated how engagement with decentralized information-sharing
initiatives enable communities to produce and reclaim bottom-up
or marginalized perspectives [40]. In recent years, HCI research
into the knowledge commons has examined these arrangements,
offering insights that facilitate community collective action and de-
mocratized participation towards the same social and environment
issues which large institutions claimed to address [65, 102–104].

The eight countries within South Asia region share a common
history of being subjected to political, economic, and cultural re-
structuring as part of international development programs. These
programs enforced institutional arrangements that prioritized eco-
nomic development, often at the expense of environmental and
social considerations [92]. Recently, these arrangements have been
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manifested through the proliferation of digital technologies [1],
such as those which prioritize the division of labor and computeri-
zation of human services in micro-work crowdsourcing platforms
run by large private companies [45], and well as the rearticulation
of development as innovation within the entrepreneur cultures in
South Asian countries [46]. Such transformations are a result of
combined efforts of governments, NGOs, and private institutions,
and often led by international actors. Despite the pressures created
by the demands of privatization and development, the making and
remaking of the commons through alternative systems including
everyday practices, social relations, and community collective ac-
tion i.e., commoning, has always been integral for communities
across South Asia. These practices have historically been a part
of daily life in many rural and indigenous communities across the
South Asian region [49, 50, 57, 71].

This paper offers a review of HCI literature focusing on com-
mons and commons-based approaches in South Asia. The research
questions guiding our study were: 1) What is the current status
of commons-based HCI research in South Asia? and 2) To what
extent does this research align with Ostrom’s design principles?
In similar vein to Dell and Kumar’s review of HCI4D literature
[25], we examine when and where the research has been conducted,
identify the commons, explore the technologies employed, examine
the participants of these projects, and assess how sustainability
is addressed within the corpus (See Section 4). In addition, we
employ Ostrom’s Design Principles of Natural Resource Manage-
ment [73] as a framework to evaluate how the corpus aligns with
each principle (Section 5). This framework, developed through em-
pirical research on commons worldwide, provides a robust set of
principles that are particularly relevant to assessing the sustain-
ability and equity of governance systems in the context of shared
resources (Table 1) [73]. With regards to HCI research, particularly
community-centered approaches, Ostrom’s principles align well
with the ethos of participation and community engagement. This
alignment enhances the relevance and applicability of the frame-
work to the corpus being reviewed, offering insights into how HCI
research in South Asia incorporates to principles known to foster
successful governance of the commons.

As researchers concerned with the social impacts and environ-
mental degradation of unsustainable development practices, we
were inspired by the potential of commoning as an alternative to
the prevailing paradigm of neoliberal privatization [31]. Drawing
on the Findings of this review, in the Discussion (Section 6), we
consider how HCI researchers of South Asia can support common-
ing practices over the use, creation, and governance of collective
resources in a sustainable manner. We highlight three areas of work
from HCI that collectively lay the groundwork for future HCI re-
search and design into commoning. We argue that South Asian HCI
research can advance sustainable commoning activities by lever-
aging the lens of infrastructuring, a closer engagement with prior
research and practice in participatory design (PD), and emphasiz-
ing existing community strengths and assets. Finally, we discuss
emerging governance challenges that arise from the application
of Ostrom’s principles to knowledge commons projects in South
Asia, while proposing cooperative arrangements as potential solu-
tions. Altogether, our study serves as a reference for HCI research,
offering a starting point for the design of interventions aimed at

addressing societal and environmental issues within communities.
We advocate for further attention to commoning practices in fu-
ture HCI/HCI4D research, emphasizing their collaborative resource
governance and communal approaches to self-management that en-
ables communities to co-create a sense of meaning and ownership
while addressing important societal needs.

2 RELATEDWORK
2.1 Private Property Reform and Development

in South Asia
The historical trajectory of neo-liberalism, development, and pri-
vate property within South Asia is complex, and characterized by
large-scale economic shifts, changing social dynamics, and policy
reforms that together have destabilized and eroded longstanding
traditions of commons-based practices in the region. Vandana Shiva,
renowned environmental activists and eco-feminist, argues that
development was a systematic strategy to "combat scarcity and
dominate nature” in order to create material abundance. However,
this pursuit led to two interconnected crises that have weakened
integral components of democratic participation in communal sys-
tems across the region [93] - damage to the environment and the
erosion of locally-specific collective social contracts that governed
the management of natural resources. Development in South Asian
countries has been generally pursued through privatization and eco-
nomic liberalization schemes, initially crafted during colonial rule
and further refined post-independence. Land reforms implemented
in Pakistan [111] and Nepal [52], along with rural development
policies in India [93], were aimed at equal land distribution and
decolonization but resulted in marginalized communal land owner-
ship. Although instituted to safeguard individual property rights
over natural resource commodities, these policies undermined col-
lective rights to the commons- the foundational resources essential
for the sustenance, livelihoods, and cultural identities of indigenous
and local communities.

Despite these trends, discourse surrounding development in
South Asia is contested and resists reduction to a singular meaning
or coherent set of practices. As such, it’s forms, interpretations,
and actors involved cannot be homogenized to a "monopolistic,
hegemonic, and monolithic connotation". Sivaramakrishnan uses
the term ’regional modernity’ to re-conceptualize development
through the varied social networks, site-specific conflicts and ne-
gotiations, and bi-directional flows between the ’local’ and the
’global’ that lead to environmental and social problems, along with
movements towards "counter-development [98]". For example, the
Chipko movement in Uttarakhand, India emerged in the 1970s as
a resistance movement against tree felling and the enclosure of
common land resource by private property reforms and state-led
forest management initiatives [94]. Shiva’s analysis on the Chipko
movement and Sivaramakrishnan’s "Regional Modernities" [98] (p.
286-312) reveal that development in the Indian Himalayan region
was characterized by conflicting motivations and unexpectedly
shared goals among State reforms, local communities, and environ-
mental activists towards aspirations of economic growth, ecological
conservation, and community livelihood. As a result, the notion of
"development" in South Asia is no longer a homogenous ideology
being enforced by Western globalists but rather a heterogeneous
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and conflicted interplay between individuals and institutions that
reside within the grey area of the ’local’ and ’global’ [98].

Contemporary debates, particularly relevant to HCI and the
commons, have drawn attention to how the innovation culture
employs similar policies of enclosure that attempt to accelerate
development narratives. Immaterial forms of property, such as in-
tellectual property (IP), aimed at commodifying knowledge, culture
and technology, have played a pivotal role in shaping notions of
development, innovation, entrepreneurship, and private ownership
in South Asia [22, 46, 58]. Stringent IP rights based on international
agreements have been widely critiqued for enforcing oppressive
trade laws that enclose common held resources and altering exist-
ing socio-cultural practices. Such IP reforms, driven by extractive
profit regimes and visions of scalability, labelled existing, indige-
nous, and often communal, practices within South Asian countries
as ‘primitive’ [46, 93]. In their study of entrepreneurial citizens
in India, Irani shows how IP regimes, driven by privatization of
state projects and capital accumulation, not only commodified tra-
ditional knowledge and indigenous resources but also reshaped
’needs, hopes, and histories’ of citizens into commodities that can
be traded [46].

2.2 Traditional Commons
Research in the field of commons emerged during the global adop-
tion of neoliberal modes of development, and assumptions regard-
ing the ’tragedy of the commons’. These modes favored centralized
state and private control over natural resources such as forests, fish,
and land. However, Ostrom’s work seminal work, "Governing the
Commons" [73], demonstrated that certain small-scale communi-
ties could organically develop sustainable management of common
pool resources (CPRs) through bottom-up communal decisions, free
from external institutional influence. Of relevance to our research
topic, Ostrom highlighted institutional failures resulting from cen-
tralized control over communal forests in India (p. 23) and Nepal
(p. 178), and fisheries in Sri Lanka (p. 149-157) resulting of private
property schemes [73]. Ostrom’s critique of such schemes arose
from evidence that such prescriptions advocated for oversimpli-
fied institutions, overlooking essential considerations such as local
agency over CPRs, limits of centralized control, selection criteria for
users, motivational factors, and processes of monitoring, rewarding,
and sanctioning [73] (p. 23). Ostrom’s multi-year, multi-site study
addressed a missing facet of policy and property reforms at the time,
focusing on the various settings and complex environments within
which small-scale, enduring, and self-governing CPR institutions
functioned.

Despite the socio-cultural differences between the CPR settings
studied by Ostrom, they outlined a set of eight design principles to
describe fundamental similarities within co-operative CPR manage-
ment strategies (see Table 1. They defined ’design principle’ as "an
essential element or condition that helps to account for the success
of these institutions in sustaining the CPRs and gaining the compli-
ance of generation after generation of appropriators to the rules
in use" [73] (p.90). The identified design principles not only signify
core, underlying "best practices" but also play a paramount role in
shaping our comprehension of effective community-based gover-
nance for shared resources. Ostrom’s field study leveraged these

principles to explore the disparities between successful and unsuc-
cessful instances of community governance. This examination, in
turn, illuminated the diverse forms of participation by commons
users and appropriators in activities such as establishing boundaries,
formulating rules, monitoring, and engaging with encompassing
institutions to ensure the sustainability of communities that rely
upon CPRs. While these design principles were not specifically
crafted as a model for commons design, they prove invaluable for
designers by deepening their understanding of design’s impact
on agency and its connection to collective action processes. They
address critical questions about the design and participatory na-
ture of self-governance, management, and inclusion processes [66].
Collectively, Ostrom’s work on the commons, which won her the
Nobel Prize in 2009, has been essential in understanding effective
community-based governance mechanisms and management of
extractable resources.

2.3 Knowledge Commons
The advent of the internet and network infrastructures led to the
expansion the concept of the commons beyond natural resources.
The mid-1990s witnessed the rise of value of digital information
and subsequent challenges of their enclosure, commodification,
and increased patenting. Consequently, scholars began to study
knowledge i.e., ideas, information, or data, as a form of commons
that is intangible and immaterial [40]. The knowledge commons
manifest in various institutional arrangements and sectors, such as
intellectual property rights, internet/network infrastructures, peer-
production, open-source software, libraries, science, and the public
domain [41]. Unlike traditional commons, knowledge commons are
predominantly non-rivalrous, meaning their use by one individual
does not necessarily diminish the benefits available to others; in fact,
sharing and utilization can enhance the quality of the commons [40].
Nevertheless, knowledge commons do face threats of enclosure,
degradation, and non-sustainability [40]. The conceptualization of
knowledge as a commons, mediated through digital infrastructures,
highlighted the need for new forms of collaboration, governance,
and management of digital environments as they face a unique
challenge of being immaterial yet susceptible to enclosure [34, 40].

The term ‘Commons-based peer production’ (CBPP) rose in pop-
ularity to describe collaborative participation of making, sharing,
and experiencing information within the knowledge commons [21].
Coined by Yochai Benkler in 2001, CBPP proposes a new mode of
organizing production within the networked environment- decen-
tralized, collaborative and non-proprietary [21]. CBPP combines
three core characteristics: (a) decentralization of conception and
execution of problems and solutions, (b) harnessing diverse moti-
vations, and (c) separation of governance and management from
property and contract [5]. Software or tools that utilizes these core
characteristics implement structural processes where the authority
to act resides with individual agents faced with opportunities for
action, rather than in the hands of a central organizer [6]. Social
cues and motivations, instead of prices and commands, are used
to motivate and coordinate the action of participating agents [6].
Notable examples of CBPP include Wikipedia, OpenStreetMap, and
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Table 1: The Design Principles for Community-based Natural Resource Management [73]

1

Clearly defined boundaries
Effective management of a CPR establishes clear boundaries for access and restriction. A mechanism
must exist to effectively include the entitled parties and exclude the peripheral unentitled parties. This
helps prevent disputes and ensures a shared understanding of resource use.

2
Congruence between rules and local conditions
Management processes must be adapted to align with local contexts, fostering a more seamless inte-
gration of rules into the community’s existing practices and needs.

3
Collective-choice arrangements
Operational rules are subject to modification by participating individuals, ensuring that decision-
making reflects the diverse perspectives and needs within the community.

4
Monitoring
Monitors are accountable either to the other users of the CPRs or are users themselves, promoting
transparency and a sense of shared responsibility for resource stewardship.

5
Graduated sanctions
Preference should be given to low-cost punishment mechanisms for initial violators, encouraging a
fair and proportional response to rule violations that helps maintain social cohesion.

6
Conflict-resolution mechanisms
Effective long-term CPRs must incorporate informal mechanisms for amendment and conflict resolution
among participants.

7
Minimal recognition of rights to organize
Enduring and sustainable CPRs should minimally acknowledge legitimacy by external bodies, such as
governments, regarding the capacity to devise their own institutions.

8

Nested enterprises
To have a complete and effective system of CPRs, they must be integrated within multiple levels of
government, promoting coordination and support from higher governance structures while maintaining
local autonomy.

Free and Open-Source Software like the Linux kernel. CBPP net-
works bring forth a decentralized take on community knowledge
production.

2.4 Commoning
The ongoing processes that aid the creation, governance, and sus-
tainability of the commons and allow for their collective use are
known as commoning [31, 62]. The term commoning was intro-
duced by Linebaugh in 2009 to describe the activities of people
living in close connection to the commons [62]. Commoning draws
attention to the processual social elements surrounding CPRs to
make visible collective social traditions and practices that help in
producing, reproducing, and democratizing the use and manage-
ment of collectively held resources [62]. The activities and social
elements present within commoning are inherently part of the com-
munity which manages the commons. Therefore, the relationship
between commons, community, and commoning is mutually con-
stitutive [33]. In other words, the commons are not given but are
continuously produced through the constitute social practices and
relations i.e. commoning [16]. These relations and practices are
enacted by and in turn shape the communities that manage the
commons [33].

Commoning is characterized by a collectively managed process
that operates autonomously from and as an alternative to existing
market-based economies [31]. Commoning is increasingly being
looked to as not only an active form of resistance to contemporary
capitalist economies but an integral component of post-capitalist

frameworks. This is because, as scholars argue, commoning holds
the potential to unveil communal relations within and across com-
munities that can act as resources in efforts to counter capitalist
regimes. In this framing, ‘commoners‘ i.e., individuals actively en-
gaged in commoning practices, are advocates seeking to reverse
unwarranted enclosures of shared resources and reclaim the “com-
mon wealth” while asserting collective participation in their man-
agement [14]. Fournier [31] elucidates three aspects of commoning
which are i) organizing in common i.e. collective management of a
commons ii) organizing for the common i.e. the collective use of a
commons and iii) organizing of the common i.e. creating commu-
nity and solidarity through sharing of the commons. They further
boldly state the sustaining the commons and commoning activi-
ties are not only “an alternative to market economies but also a
necessary condition for escaping from the market”.

Martilla et. al. introduced commoning to the HCI and PD com-
munities in 2014, evoking the term ’commons design’ [66]. They
proposed that commoning practices and the commons movements
can "provide inspiration to PD to rethink practices’ and the role
of the designer" [66]. Since then, commoning has been explored
through various dimensions such as environment sustainability
[61], democratizing design [104, 105], care work [35, 91], collabo-
rative digital tools [67], platform cooperativism, and the sharing
economy [32]. Design scholars have argued the active nature of
commoning practices can be used to rethink the emancipatory po-
tential within PD, noting the importance of each for community
activist movements [63, 66]. For example, Teli et. al. have explored
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how activists engage in commoning activities within grassroots
initiatives to resist the State and capitalism narratives of urban de-
velopment [105]. Recent explorations such as Fritsch et. al.’s critique
of techno-solutionism elucidate the affective nature of commoning
practices and their relationship to technological interventions [35].
This work, along with other HCI and PD research on commoning,
has allowed researchers to more carefully consider the relationship
between HCI research(ers), resistance movements, and sustainable
development.

Of particular importance to HCI4D research, resistance move-
ments across the ’majority world’ have envisioned a pluralistic
world of communities with many similarities to commoning prac-
tices. For example, movements such as the indigenous Andean
ideology of ’Buen vivir’/’living well’ advocate for harmonious co-
existence and robust mutually beneficial relationships between
humans and nature [60]. Such movements actively reject the con-
centration of power and extraction of resources that critics have
argued are inherent to techno-managerial development initiatives.
Unsurprisingly then, debates within the HCI commoning literature
over techno-solutionism [7, 35] bear striking similarities to debates
surrounding the necessity, forms, and sustainability of interven-
tions within HCI4D projects [25]. In opposing techno-solutionism,
HCI4D scholars have emphasized the role of social relationships
in creating sustainable interventions within development contexts
[89]. Similarly, commoning practices are dependant upon effective
social relationships and knowledge sharing practices [66]. Efforts
to support commoning thus require attention to the intricacies of
intersecting social relationships within communities of the ’ma-
jority world,’ encompassing differences in gender, race, ethnicity,
caste, and other facets of identity or social position [12, 71, 91]. In
this study, we examine the socio-political and economic contexts
surrounding South Asian commons-based HCI research through
the lens of Ostrom’s design principles to understand the factors
that either facilitate or impede the success of self-governing com-
munities.

3 METHODOLOGY
A systematic reviewwas used to identify prior literature for analysis.
To do so, we started by developing a corpus of ’commons-based’
papers through the searches of the ACMDigital Library (DL) inMay
2023. The methodological approach for our review is influenced by
previous HCI literature review studies that limited their scope to the
ACM DL [26, 27, 100]. We acknowledge that, by limiting our scope
to the ACM DL, we have excluded other important research on the
knowledge commons within South Asia (for e.g. [9]). Nonetheless,
our decision to concentrate solely on the ACM DL stems from the
recognition that, despite significant advancements in commons
and commoning spanning various disciplines, our primary focus
as HCI researchers was to explore the current engagement of our
field with these concepts. The search included three categories
1) papers focused within the South Asian geography, 2) papers
that incorporated commons terminology and 3) papers within the
field of HCI. The final search included all three categories. Table 2
presents the search query and rationale for identifying papers on
the commons in South Asia.

The search presented within Table 2 returned 609 unique results.
The first author conducted two passes on the search result to nar-
row down the corpus to papers relevant to the research questions.
In the first pass, we read the abstracts and skimmed the papers to
examine how the search terms were used within them. We then
removed papers from the corpus that did not fit within the criteria
of the study. For example, several papers, unrelated to the research
topic, that were caught in the search for including the Creative
Commons attribution were removed. In this pass, criteria for ex-
cluding papers were papers that: 1) used the term commons in
limited ways, for example in the bibliography or attribution; and 2)
did not substantially focus on South Asia, for example those that
mentioned a South Asian country in passing.

In the second pass, we carefully read each paper to examine the
extent to which they discussed, designed, and used technologies in
relation with commons-based approaches. The specific criteria for
the papers included in the corpus: are commons-based approaches
explicitly or implicitly used or discussed by the paper? The criteria
for exclusion in this pass varied and conflicts were resolved through
multiple discussions between the first and second author. Within
this pass, we removed, for example, the paper “Karamad: A Voice-
based Crowdsourcing Platform for Underserved Populations” [85]
since the paper focused on a crowd-sourcing approach rather than
a participatory community engagement which is better aligned
with a commons approach. Other reasons for exclusions in this
pass included (1) projects that used a commons-based technology
as an intervention without significant engagement on why the
technologywas needed for the project (2) researchwith participants,
such as migrants, that had moved out of a South Asia country. In
this pass 16 papers were removed. Our first and second passes
eliminated 559 and 16 papers, respectively, and helped us tighten
our focus and narrowed the final set to 34 papers. Table 3 shows
the name of the venues and the final number of papers from each
venue after completing two passes.

To review the remaining 34 papers, we prepared a rubric that
consisted of ten themes. The rubric was developed based on princi-
ples found within commons and CBPP strategies. The rubric was
organized in 4 categories: (1) general information (including paper
title, author, year of publication, and proceedings), (2) connection
of the paper to commons-based approaches (including the form of
commons being discussed, the participants and their relationship
with the commons, and the development domain of the research),
(3) sustainability (including the ways and forms of sustainability
discussed in the paper) and (4) relationship to Ostrom’s design prin-
ciples (including governance strategies, forms of sanctions in place,
and the kinds of boundaries the projects function within). The de-
cision to employ Ostrom’s framework added depth and rigor to the
analysis of commons in the corpus, enabling the identification of
strengths, gaps, and areas for improvement in commoning practices.
For each paper, we analyzed how its content fit into the criteria
set within the rubric. We present our systematic literature review
findings in two sections based on our research questions: Section 4:
What is the status of HCI research in South Asia focusing on the
commons? Section 5: How does commons HCI research in South
Asia align with Ostrom’s design principles?
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Table 2: Search Criteria and Rationale for Systematic Review

Search Category Search Query Search Rationale

Geography

[[Full Text: "south asia"] OR [Full Text: "india"] OR [Full Text:
"bangladesh"] OR [Full Text: "sri lanka"] OR [Full Text: "bhutan"]
OR [Full Text: "maldives"] OR [Full Text: "nepal"] OR [Full Text:
"afghanistan"] OR [Full Text: "pakistan"]]

To narrow down papers focused
within the South Asian region

Commons Ter-
minology

[[Full Text: "commoning"] OR [Full Text: "commons"] OR [Full
Text: "peer production"] OR [Full Text: "open source"]]

We searched for HCI papers
in which these occurred any-
where within the text including
title, abstract, keyword, and the
body.These terms were chosen
as they offer a comprehensive
corpus exploring research at the
intersection of HCI and collab-
orative, community-driven en-
deavors that are pivotal within
commons-based approaches.

Relevance to
HCI

[[Full Text: "hci"] OR [Full Text: "hci4d"] OR [Full Text: "ictd"]
OR [Full Text: "ict4d"]]

We used these terms to iden-
tify HCI papers. HCI research
in South Asia has frequently
focused on the topic of com-
puting within developing re-
gions [25], and so the inclusion
of terms such ‘HCI4D’, ‘ICTD’
and ‘ICT4D’ aided in retrieving
papers particular to the South
Asian region.

Table 3: The total number of commons-based HCI publica-
tions pertaining to South Asia at each publication venue
between 2011 and 2023

Publication Venue Number of Publications
CHI 6
ICTD 4
CSCW 4
ACM DEV 3
COMPASS 2
TOCHI 1
Telecommunications Policy 1
PDC 1
PCI 1
OZCHI 1
Mobisys 1
LIMITS 1
IW3C2 1
Information and Organization 1
IEEE 1
ACMWeb Science 1
ACM SIGCOMM 1
ACM iConference 1
ACM Human Computer Interaction 1
ACM C&T 1

4 FINDINGS: OVERVIEW OF
COMMONS-BASED HCI RESEARCH IN
SOUTH ASIA

4.1 When was commons HCI research in South
Asia conducted?

We started by searching for the earliest match of HCI research in
South Asia using the commons. The initial papers identified in this
search date back to 2011. Figure 1 provides a visual representation
of the annual publication trends. Notably, the peak of publications
occurred in 2016 and and 2022, totaling 5 papers in each of these
years. Based on the final list, it appears that the number of publica-
tions has fluctuated over the years, without a discernible upward or
downward trajectory. The lack of a clear trend may be attributed to
the varying frequencies of conferences for e.g., ICTD takes places
every 18 months. Additionally, conference locations and themes
may also be an attributing factor to the number of publications
related to commons-based approaches [25]. What can be said is that
HCI commons research within South Asia is at a nascent phase, yet
harbors significant potential for future expansion and development.

4.2 Where has the research been conducted?
Our exploration of commons HCI research in South Asia involved
a thorough review of publications referencing any of the eight
countries in the region: Afghanistan, Pakistan, Maldives, India,
Nepal, Sri Lanka, Bangladesh, and Bhutan. The analysis revealed
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Figure 1: Total number of commons-based HCI papers focusing on South Asia published between 2011-2023

a notable concentration of research on India, with 27 out of the
34 published papers either exclusively focused on the country or
incorporating an Indian perspective. In contrast, other countries
had a significantly less volume of commons-based HCI research –
Pakistan (3), Nepal (2), Bangladesh (2), while there was no related
scholarship from Sri Lanka, Afghanistan, Bhutan and the Maldives.
The prevalence of research in India can be attributed, in part, to
its large population, as highlighted by Dell and Kumar [25] in
their HCI4D literature review. They suggest that the abundance of
accommodating government and non-government organizations
that are usually easy for English speakers to access plays a pivotal
role in influencing the concentration of scholarship in India. The
HCI community has also been steadily growing in the past decade
through conferences such ICTD, which publishes numerous studies
on India, and specific communities focusing on India (IndiaHCI)
or aspects of HCI4D e.g., COMPASS. The presence of an engaged
and active HCI community along with the ease of cultural and
linguistic accessibility to the country reveal, quite obviously, why
most of the papers were pertinent to India. Conversely, the lack
of research in Sri Lanka, Afghanistan, Bhutan, and the Maldives
could be attributed to limited or absent funding for HCI research,
insufficient research infrastructure, and cultural or societal factors
that discourage or hinder such research.

4.3 Domains within the corpus
Within the final corpus of 34 papers, 25 were project based, i.e., they
described or evaluated certain practices related to commons, and
nine were programmatic in nature i.e., they discussed the theoreti-
cal underpinnings of research that utilized the commons. The 25
project papers explored a spectrum of commons-based approaches
applied and studied in South Asia, spanning from the invisible la-
bor of frontline health workers [47, 68] to traditional agricultural
practices [83]. We identified the domains from the project-based
papers based on author and classification keywords, themes, and
application areas of the conducted research. As shown in Figure
2, connectivity emerged as the most prevalent domain, with nine

papers [2, 10, 15, 20, 78, 79, 82, 86] focusing on this aspect. Con-
nectivity was mentioned through hardware/software systems or
network infrastructures that aid in information transfer [20, 78, 79].
Additionally, it was explored in challenging contexts, such as the
examination of regional gender dynamics while maintaining com-
munity networks [10, 11] and development of data-saving mobile
applications in network constrained environments [15]. The nine
programmatic papers although diverse in their topics, shared simi-
lar themes of suggesting for the need of community participation in
HCI, ICTD, and open-source research. Key themes included the em-
phasis on participatory methodologies and designs [54, 59] and the
role of technology in addressing societal challenges [43, 75, 96, 112].

4.4 What is being held in common?
Traditional commons, such as natural resources, and contempo-
rary forms of knowledge commons differ significantly in terms
of their governance. The distinction lies in their approaches to
exclusion; natural commons allow exclusion, whereas knowledge
commons exhibit non-exclusionary characteristics. Additionally,
the concept of rivalry plays a crucial role, as the use of natural com-
mons diminishes availability to others, while knowledge commons
are non-rivalrous. Here, we sought to understand the nature of
commons and their relationships with the technologies in use. We
focused on two scenarios within the papers: instances where digital
assets are held in common and cases where digital assets facilitate
the management of physical or natural resources within commons-
based frameworks. In all cases except one, we found that digital
assets themselves are treated as a common resource. This includes
open-source software, peer production communities, and network
infrastructures accessible to communities without restrictive pri-
vate ownership (Section 4.5). Noteworthy discussions in several
papers emphasized the role of digital tools in supporting organized
advocacy efforts, collaboration, and democratization—concepts that
align with the principles of commoning [12, 47, 53, 83]. Only one
paper [112] from the corpus explored how digital tools and tech-
nologies can support the management of natural commons. The
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Figure 2: Domains of 25 project papers in the corpus

existence of just this solitary paper suggests potential avenues for
exploring how digital tools, governance and organizing through on-
line communities, and participatory data practices could be used to
augment or support commoning practices around natural resources
in South Asia.

4.5 What are the technologies used?
Building upon the findings from Section 4.4, we analyzed the tech-
nologies utilized within the corpus. Projects across the domains (see
Table 2) leveraged a range of technologies such as mobile phones,
technologies (screen readers), USB devices, web-based technologies
(such as online peer production communities, social platforms),
blockchain, and network infrastructures. Notably, mobile phones
and network infrastructures were the most frequent used technolo-
gies among the project papers in the corpus. The prevalence of
mobile phones in these studies raises intriguing questions about
the dynamic intersection between technological affordances and
regional contextual factors. The adaptability of mobile phones to
various intervention forms suggests a responsiveness to the di-
verse needs of the projects. The heightened adoption of mobile
phones in South Asia, as evidenced in the corpus, invites scrutiny
into the complex interplay of factors driving this trend. Beyond
the general regional trends of increased smartphone accessibility
and internet connectivity, specific regional factors such as the im-
provement of technical infrastructure, the availability of affordable
smartphones, and the implementation of state-led digital initiatives
(e.g., the Unified Payment Interface and Aadhar in India and the
Nagarik public services app in Nepal) come to the forefront. Certain
projects in the corpus used mobile phones either to improve con-
nectivity amongst the targeted users [42], for data collection and

dissemination [15, 78], or as amedium for deploying an open-source
applications.

Network infrastructure-based research projects, on the other
hand, aimed to either solve internet connectivity challenges [20, 88],
or discussed the social dynamics when operating, maintaining, and
governing local communication networks [10–12]. Commoning
practices find themselves well suited in for studies on the man-
agement, implementation, and governance of community network
infrastructures [12]. As Bidwell [12] states, “CNs (community net-
works) are often sited in existing local governance systems and
supported by external technical groups from universities and non-
profits.” This relationship between community networks and exter-
nal technical support introduces intriguing questions about power
dynamics, decision-making processes, and the potential tensions be-
tween local autonomy and external influence [12]. Network infras-
tructure projects from the corpus that attempted to solve internet
connectivity challenges did so through techniques of pooling, inter-
mittent or delayed data transfer [42, 79, 82]. The scholarship here
focused on techniques such as the resource pooling of networks
and the inherent trade-offs between various forms of network in-
frastructures, whether distributed or centralized. The examination
of alternate network infrastructures for data transfer introduces
underscores the importance of aligning technological solutions
with socio-economic and environmental contexts, echoing the core
tenets of commons theories and their implications for community
engagement, governance structures, and the democratization of
connectivity.

4.6 Who are the participants?
While categorizing participants in the corpus, we identified two
primary classifications: the urban/rural divide (see Table 4), and a
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categorization based on the specific types of individuals discussed
in the papers. Rural communities emerged as a prevalent participant
group, featuring in 11 papers [2, 10–12, 15, 78, 82–84, 86, 106], four
papers discussed urban settings [70, 79, 87, 88], while the remainder
of the corpus did not specify a rural or urban setting. The concen-
trated focus on rural populations within the corpus of commons-
based HCI research in South Asia signifies a deliberate orientation
towards addressing the challenges and opportunities present in
low-resource environments such as minimizing technical costs. Of
note, we noticed that these projects attempt to minimize technical
costs by focusing on the resources already available to increase their
adoption within the communities. By doing so, commons-based
HCI projects in the region aim to enhance the adoption and sustain-
ability of technological interventions within these communities.
This approach challenges traditional models that may prioritize
novel technical solutions and underscores a contextual understand-
ing that recognizes the importance of adapting technology to local
needs, assets, and capacities.

Of note, the projects, even when addressing particular rural or
urban concerns, usually extended beyond a singular thematic fo-
cus. The papers aimed to addressed various issues faced by the
participants, such as healthcare support [15, 84], gender dynamics
[11], education [78, 106] and ICT challenges (see Table 5). This
multidimensional approach reflects a nuanced understanding of the
complex challenges faced by rural populations and highlights the
interconnectedness of various aspects of community well-being in
the region. For instance, projects simultaneously exploring gender
dynamics within communities signify a recognition of the inter-
secting social dimensions that influence technology adoption and
impact. Other participants groups of notable interest were ’ICTD
users’, which included papers that either described certain projects
or theories that utilized the knowledge commons. These papers
seemed to be targeted to a rather ICTD generic user, usually by stat-
ing a specific country or communities as the target user population
of an ICTD intervention.

4.7 How is sustainability considered?
Given the historical significance of environmental sustainability
within traditional commons practices, we looked at the ways in
which papers in the corpus considered sustainability. In total 14
papers addressed the concept of ‘sustainability’, through varying
lenses such as technical infrastructures, economic stability, envi-
ronmental, and community. Six papers discussed sustainability in
terms of sustaining the use of technical infrastructures and the
knowledge commons [43, 59, 70, 77, 83, 88]. For e.g., Mukhtar et al.
[70] discuss the need of focusing on sustaining user participation
through hyperlocal information systems in India as they can lead to
an increase in social capital within communities. Five papers used
sustainability directly in connection with environmental concerns
such as conservation [112], commoning agriculture practices [83],
the sustainable development goals [43], sustainable agriculture [54],
and building community resilience by sustaining existing practices
[11]. Surprisingly, climate change was not explicitly mentioned
in any paper from the corpus. Although sustainability was repre-
sented in different ways, commons literature has discussed that
long enduring commons projects can bridge broader environmental

concerns with local community empowerment by facilitating col-
lecting action, sharing of resources, and strengthening community
networks [73].

Several papers from the corpus included relevant discussions
of environment issues and commoning. Ziegler’s [112] paper on
opportunities for technologies to support community-based natural
resource management incorporates discussions of environmental
sustainability within the design information infrastructures. This
paper draws upon examples of commoning practices in South Asia
and lists out varying ways by which open data, participatory map-
ping, and open-source software, have been used in conserving
natural resources and building strong relationships within commu-
nities. Bidwell [12] discusses commoning practices that produce,
reproduce, and use common resources. Their work elaborates on
the relationships between commoning activities and the identities
of community members (in particular gender dynamics) [11, 12].
Qureshi et. al. [83] discuss how prioritizing top-down, formal expert-
led agricultural knowledge and practices not only risks eroding
trust and existing commoning practices among the rural commu-
nities but also disconnects knowledge inputs from the practical
challenges faced by rural farmers. This disconnect, in turn, can
hinder environmental sustainability as it may lead to interventions
that do not align with the situated ecological and social dynamics
of communities areas.

5 FINDINGS: ALIGNMENTWITH OSTROM’S
DESIGN PRINCIPLES

For this section, we evaluated the corpus to understand how pa-
pers incorporated Elinor Ostrom’s design principles (see Table 1)
for governing resources in common. We conduct this analysis so
to better understand the commons strategies HCI scholarship in
South Asia utilizes and opportunities for future work. Evaluating
the literature through these principles also provided a means to
understand how the participants were involved in the processes of
decision-making, monitoring, conflict-resolution, and negotiations.

5.1 Clearly Defined Boundaries
Ostrom’s first design principle, “clearly defined boundaries”, notes
that the participants of the commons must have clear definitions
and processes pertaining to the rights of resource withdrawal as
well as the boundaries of the resource [73]. This principal also
talks about the need for a shared understanding of the collective
resource system, community agreements over resource use, and
clarity regarding group identity and membership. Five papers ex-
plicitly mentioned the necessity of creating boundaries on resource
use, and access to the resources [10–12, 68, 112]. For e.g, Bidwell
[12] in their extensivemulti-site case study on community networks
argue that “Community ownership is central to sustaining commu-
nity networks, in whatever form they take”. Defining boundaries
within the knowledge commons can be a complex task due to their
accessible nature in the networked world. Ming et. al. [68] discuss
how loosely defined boundaries can lead to invisible work and the
need for technologies to account for unseen nuances. Influence of
external actors such as authorities or larger institutions in blurring
boundary lines in governing the commons resource was also noted
in these papers. The variance in how community participation and
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Table 4: Papers within the Corpus that Specified Rural/Urban Communities

Community Setting Number of Papers Papers
Rural 11 [2, 10–12, 15, 78, 82–84, 86, 106]
Urban 4 [70, 79, 87, 88]

Table 5: Kinds of users and the number of papers representing them

Users Number of Papers Papers
ICTD users 12 [2, 43, 54, 74, 82, 83, 86–88, 95, 96, 112]
Healthcare workers 6 [15, 42, 47, 53, 68, 84]
Online users 6 [55, 56, 59, 70, 72, 77]
Women 4 [10–12, 97]
Students 4 [20, 75, 101, 106]
Low-literacy populations 3 [78, 86, 106]

boundaries were discussed within the corpus can be ascribed to
the complexity found within the cultural, linguistic, and socioeco-
nomic contexts of South Asia. We found that this diversity makes it
difficult to establish boundaries, especially within online communi-
ties that thrive on open collaboration and inclusivity. For example,
Khatri et al. explore such conflicts and collaborations within three
Wikipedia sub-communities of South India [55].

Having clearly defined boundaries includes knowing who can,
and who cannot participate in commoning activities. Participation
was a popular topic with 27 papers mentioning the term. Three
of the 25 project papers utilized or discussed PD [54, 79, 88]. A
couple papers from the corpus juggle with the question of what
participation and representation means for ICTD research [54, 96].
While Kendall and Dearden [54] draw attention to the political
and ethical entanglements for PD researchers, Singh [96] dissects
the forms of discourse concerning participation within technical
interventions. Four papers unpacked finer aspects such as the social
and cultural factors that impact participation within knowledge
commons initiatives [43, 55, 72, 77]. Ziegler [112] provides the
example of participatory mapping as an effective strategy to define
boundaries through technology, and “shape within-community
understanding of the resource system and its current uses, as well
as to communicate the resource boundaries to outsiders”. Also from
the corpus, Qureshi et. al. [83] discuss how their proposed model of
knowledge commoning can unearth psycho-social dynamics within
communities that influence the extent of participation of certain
social groups.

5.2 Congruence between Rules and Local
Conditions

Ostrom’s second design principle, “congruence between appropria-
tion and provision, rules, and local conditions”, identifies the need
for rules that govern time, place, technology and the extraction of
resources based on local conditions. In the corpus, we noted an em-
phasis on resource scarce locations and interventions that addressed
socio-economic and technological challenges that are frequent in
such areas. 12 papers called attention to either ‘low resource’ or
‘resource constrained’ conditions [15, 20, 47, 55, 74, 78, 79, 82, 86, 88,

101, 112]. Resource constraints can impose challenges onto the ac-
cess to technologies and participation within a commons. We found
that resources in South Asia are identified in different ways such as
network connectivity [78, 82, 86], financial resources [20], human
resources and skilled labor [15], technical infrastructure [79] and
cultural resources like social networks [55]. These papers proposed
technological solutions that attempted to address these constraints
such as through open data [15], physical web devices [79, 88], or
network resource pooling strategies [82]. Several papers discussed
the necessity of enabling local resource users to devise and use
systems that match local conditions [11, 12, 53, 54, 70, 83, 97, 112].
In particular, Sipos & Wenzelmann [97] discuss the potential of
localized democratization through critical making methods and
Mukhtar et. al. [70] elaborate on the processes that users take in
obtaining, using, and searching hyperlocal information. Although
not mentioned explicitly, Mukhtar et. al. also note the importance
of commoning practices such as shared social networks, social
relations, and community practices in nurturing and sustaining en-
gagement within place-specific online communities. In their study
within India cities they found that “diversity caused participants to
look for affinity” as sub-communities were created over similarities
in geographic location, language, caste, and religion [70].

5.3 Collective-choice Arrangements
Ostrom’s third design principle, “collective-choice arrangements”,
states that operational rules for a commons can be contested and
modified by participants [73]. For this principle, we searched the
corpus for mentions of norms, standards, or rules. The papers un-
der consideration delved into these concepts across various scales.
They underscored the advantages associated with community stan-
dards while drawing attention to the challenges that may arise
when external entities impose standards on a community. Kha-
tri et al.’s study [55] on peer-production communities in India is
particularly illuminating. It not only underscores the imperative
of sustained engagement between local knowledge producers and
consumers for establishing effective online content standards but
also provides valuable insights into the intricate decision-making
processes within various Wikipedia sub-communities in India. This
contextualizes the research within the broader HCI debates on the
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commons by highlighting the importance of localized approaches
to community policy formulation, user participation dynamics, and
diverse user motivations. Brunette et. al. discuss the standards of
accessing technologies through the creation of open data tools [15].
Bidwell [12] extends the discussion on community agreements by
arguing that shared values can aid grassroots technology initia-
tives to re-common lost resources in order to sustain commoning
activities. This perspective injects a critical lens into the discussion,
prompting reflection on the role of values in shaping the trajectory
of commons-based HCI research and technology interventions in
rural contexts. Qureshi et. al.[83] alternatively discuss how dynamic
social and cultural norms can, at times, threaten the sustainability of
the knowledge commons. The forms of decision-making processes
mentioned in the corpus were diverse, and included community
dialogue [86], cultural practices [55], and inter-institutional negoti-
ations [96].

5.4 Monitoring
The fourth design principle recommends that monitors should con-
tinuously audit the conditions of the commons resource as well as
appropriate behaviors of common pool users. Monitors are either ac-
countable to the appropriators or are appropriators themselves [73].
Here, we searched for discussions of monitoring and moderation
within the corpus. We found that monitoring approaches differed
and depended on the skills required to perform monitoring tasks.
Monitoring is critical in sustaining community engagement for e.g.
papers from the corpus mention how technologies can reduce mon-
itoring costs [112], are useful in effective care work [53], and can
ensure sustaining growth of online communities [55]. Some papers
pointed out that monitoring work often requires technical skills to
performmonitoring tasks [11, 86]. As noted in Section 5.2, skilled la-
bor is a valuable and, at times, a constrained resource within South
Asian contexts, especially for commons-based projects that require
technical competence for their sustenance. Contrastingly, Kendall
and Dearden [54] present an alternative perspective, emphasizing
community members’ agency in monitoring tasks through the uti-
lization of existing community assets. They stress the importance
of leveraging established community tools and skills to implement
monitoring solutions in developing regions, thereby mitigating the
unsustainable dissemination of technologies. This dichotomy un-
derscores the multifaceted nature of monitoring responsibilities,
which hinge on possessing the skills necessary to maintain the
technical infrastructure of the commons. For example, the techni-
cal skills required to monitor and maintain a community network
[11] starkly vary from the skills required to monitoring a online
group [54]. Overall , technologies such as open data [112], open-
source software [15], network infrastructures [12], and messaging
applications [54] emerged as pivotal mediums for monitoring and
moderation within the corpus. The juxtaposition of findings high-
lights the complexity of monitoring dynamics, requiring a nuanced
understanding to inform effective strategies for commons-based
HCI research in South Asia.

5.5 Graduated Sanctions
This design principle highlights the need to have escalating sanc-
tion measures in cases where appropriators violate operational

rules through disruptive self-serving behaviors. Here, we searched
for discussions over regulation mechanisms within the corpus to
understand how HCI research in South Asia brought up this princi-
ple. Surprisingly, only a limited number of papers touched upon
regulatory procedures or sanctions. This scarcity may be attributed
to the fact that certain online communities like Wikipedia (as seen
in Khatri et. al. [55]) prefer utilizing a combination of collective-
choice arrangements, monitoring processes, and conflict-resolution
mechanisms as alternatives to sanctions for managing operational
rule violations." Nevertheless, several papers did mention the poten-
tial benefits of empowering communities and increasing solidarity
by allowing them means to identify problematic actors [12, 68].
Bidwell’s study [12], conducted across multiple villages in India
and other sites, delves into how structural inequalities towards
women can surface when the regulation of collaborative commu-
nity technologies is dictated by external authorities, such as mobile
network operators in this instance. The study also sheds light to
how regulation procedures, when imposed by external entities, may
deviate from actions aimed at cultivating community solidarity and
instead align with the financial and technical innovation interests
of these external groups.

5.6 Conflict-resolution Mechanisms
The sixth principle focuses on the need for conflict resolution mech-
anisms, which are usually informal and low-cost, in order to ef-
fectively sustain resources in the long term [73]. We found that
discussions about conflicts and their resolution in the corpus could
be divided into either their 1) necessity and benefits [56, 96], or 2)
challenges and concerns of inadequate conflict resolution mecha-
nisms [11, 47, 68]. Kim [56] and Kendall and Dearden [54] discuss
how the use of technologies in collaborative work environments can
lead to the emergence of useful conflicts. Kim [56] explored using
an appointed leader to manage coordination and conflict resolution
in an online collaborative community. Ismail et. al.[47] elaborate on
the varying conflicts that show up in care work between healthcare
workers, community members, and the Indian healthcare system
while proposing commoning as an alternative approach to prevent
the enclosure of care work. Few papers discuss how poor or miss-
ing conflict mechanisms can result in a demotivating collaborative
work environment [55] and, further subjugation and distancing of
marginalized groups from fair participation within the commons
[12].

5.7 Minimal Recognition of Rights to Organize
This principle underscores the crucial necessity for governments
and external entities to genuinely acknowledge the rights of commu-
nities managing commons. To ensure sustainability, these commu-
nities must have the autonomy to establish their own institutions,
whether informal or formal. In examining this principle, we ex-
plored themes of community advocacy, recognition, and collective
action within the corpus. Several papers within our research corpus
delve into the intersection of technology and community organiza-
tion [68, 77, 95, 97]. They explore how technologies can serve as
tools for community advocacy and action. Conversely, some papers
discuss socio-economic factors that impede such efforts [11, 12, 77].
Ziegler [112] highlights the potential of ICTs to protect community



CHI ’24, May 11–16, 2024, Honolulu, HI, USA Aarjav Chauhan and Robert Soden

resource institutions from external threats and foster collaboration
with external entities. They cite instances of social media activism
and indigenous knowledge documentation in enhancing social cap-
ital and enabling effective community organization. Karusala et. al.
[53] emphasize the utility of communication apps like WhatsApp
for community advocacy in providing platforms for members to
express concerns and establish safe spaces for women in healthcare
settings. In health, Ismail et. al. [47] illustrate how Indian social
health activists utilized digital technologies to advocate for im-
proved working conditions and addressing systemic inequities for
frontline health workers. Bidwell [11, 12] cautions that enclosures
and commodification of common resources can reduce the rights
of marginalized sub-populations, particularly women. Additionally,
they note that advocacy movements for collective resource man-
agement may unfairly sideline discussions on gender inequalities
within communities.

5.8 Nested Enterprises
The eighth and final design principle underscores the importance
of integrating processes like appropriation, provisioning, monitor-
ing, conflict resolution, and governance activities across multiple
government levels [73]. Our search here focused on identifying
instances of multi-scale collaborations and the inclusion of com-
munities in broader government discussions. The corpus revealed
various strategies for facilitating community participation at differ-
ent governance levels through collaborative technologies, some are
explained as follows. Singh [96] notes that effective participation
in ICT4D projects requires mobilizing community members within
policy shaping processes. Bidwell highlights existing relationships
and processes involving local authorities and institutions in com-
munity networks [12]. Few papers mentioned how collaborations
in data-collection technologies [77, 112], grassroots organizations
[83], and open-source projects [43, 59] can aid in building commu-
nity trust with larger institutions. In the case of CBPP communities,
Khatri et al. [55], show that having centralized agencies for certain
standards within Wikipedia can aid in ‘effective and widespread
adoption’ of projects. This paper also points to successful forms
of nested enterprising in CBPP where local level rules and prac-
tices vary between Wikipedia communities and yet are part of the
broader global level online community. Inadequate or hegemonic
nested enterprises can result in a loss of local perspectives. For ex-
ample, within rural agrarian communities, insufficiently established
nested enterprises may precipitate the fragmentation and inaccessi-
bility of local Indigenous knowledge over time [83]. Alternatively,
they can create spaces for community-based resistance efforts, as
articulated by Ismail et al. [47]. Most papers endorse the design
principle, affirming that nested enterprises provide a framework
for South Asian commons projects. They enable local communities
to self-organize and collaborate across multiple scales, fostering
effective resource management and adaptive governance in diverse
contexts [77, 82, 112].

6 DISCUSSION: SUPPORTING COMMONING
THROUGH HCI RESEARCH

Reviewing HCI commons research in South Asian from the lens
of Ostrom’s design principles allowed us to elicit activities and

socio-technical relations that facilitate the creation and mainte-
nance of the commons. These practices, elucidated in Section 2.4 as
commoning, were explicitly mentioned in only four papers within
the corpus [12, 47, 53, 83]. However, we did find other ways that
South Asian HCI commons projects engage with commoning prac-
tices. For instance, studying how peer-production communities
create their moderation rules [55], designing digital tools to fa-
cilitate resource sharing [88] and exploring conflict mechanisms
within collaborative online communities [56] are indicative of such
practices. In the following sections, we consider the findings of
this study alongside prior work in HCI, aiming to provide guidance
for future research that can implement commoning practices as an
alternative to neoliberal approaches to sustainable development.
First, we argue that effective support for commoning practices in
the region would be enhanced by drawing upon the theoretical
and conceptual lens of infrastructuring. Second, despite extensive
discussion of the importance of participation in the surveyed litera-
ture, a more involved and direct engagement with prior research
and practices in the field of PD is imperative to the inclusivity
and sustainability of commoning activities. Third, in contrast to
much of the prevailing deficit discourse in ICTD, we suggest for an
orientation in commoning HCI research and design practice that
emphasizes building upon community strengths and assets. Finally,
we consider the emerging governance challenges stemming from
the application of Ostrom’s principles to nascent forms of knowl-
edge commons in South Asia, proposing alternative cooperative
arrangements for the governance of these entities.

6.1 Infrastructuring as Commoning
To begin with, we propose the adoption of infrastructuring as a
conceptual framework to engage with tactics of commoning within
South Asian HCI commons research. Commoning practices are not
limited to a single behavior or moment, they are rather ongoing pat-
terns of activity that shape or (re)create resources toward collective
purposes [62]. Similarly, infrastructuring is the “co-construction of
socio-material resources for participation” and consists of the ongo-
ing development of relations within and between communities, as
mediated through various infrastructures [63, 69]. Certain studies
in HCI, PD, and CSCW have discussed aspects of infrastructuring
that hold relevance for commoning. For example, prior work has
examined infrastructuring can aid with alignment between con-
texts and conflicting interests, particularly withing collaborative
environments [13], a concern which is shared within commoning
research [64]. Infrastructuring socio-material relations can also con-
tribute to validating practices of care that are often made invisible
due to capitalist ideals of accumulation and enclosure [91]. Several
papers in the corpus raised concerns about unpaid labor, gender
disparities in work, and the invisibility of care work [12, 53, 68].
Within the context of HCI4D research, a shift towards ’infrastruc-
turing solidarities’ centered around care, and supported through
information infrastructures, [91] might offer a pathway for commu-
nities to engage in collective action and mobilize against neoliberal
tendencies.

By applying Ostrom’s principles to extract practices, relations,
and activities from the corpus, certain overlaps with infrastruc-
turing theory become evident. Infrastructuring emphasizes the
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ongoing relations and tensions between practices, social networks,
and activities within communities, organizations, and institutions
operating at different scales [51]. Similarly, Ostrom notes the ten-
sion between scales, arguing that authorities should respect the
rule-making rights of local communities (Principle 7) and calling
for an interconnected system of nested tiers to responsibly man-
age the commons (Principle 8)[73]. The infrastructuring lens has
proven useful in examining commoning practices of resource use
and sharing (Principle 3), monitoring of users (Principle 4), and com-
munity governance processes for choosing institutional arrange-
ments (Principle 7) [64, 76]. Several papers from the corpus noted
that infrastructures and the social networks surrounding knowl-
edge commons enable collaborative environments for community
activism within broader institutions [11, 53, 112], In particular, Bid-
well [12] noted that infrastructures around a commons are useful
sites for fostering discussions over the preservation, revitalization,
and sharing of cultural resources and communal values [12]. Such
assemblages of collaboration and sharing across institutions, social
movements, and communities are a necessary aspect of commoning
activities [18].

Together, the above arguments suggest that commoning may
be understood as a particular form of infrastructuring, with both
sharing attentiveness to the processual and ongoing character of
social and technological life. As a result, infrastructuring offers a
rich source of theory and findings from HCI for future commoning
research and design to draw upon. Although several papers within
the corpus implicitly addressed the interplay between the common-
ing agenda and infrastructuring by illustrating how communities in
South Asia continually negotiate and align their interests [12, 83],
we suggest that studies such as Martilla’s [64] co-design project
of commoning practices within open knowledge commons pro-
vide valuable examples for understanding how infrastructuring can
support and nurture commoning activities. HCI research delving
into infrastructuring in South Asia, such as studies on healthcare
systems in India [8] and within refugee communities in Bangladesh
[44], underscores that adapting the constructs and models of infras-
tructuring to the socio-economic context of South Asian communi-
ties necessitates an understanding of the local meanings associated
with commoning practices. Indeed, scholars have previously dis-
cussed the similarities between commoning and infrastructuring
pertaining to the relationships between local issues and global needs
[13]. One area of HCI research where infrastructuring has been
explored in detail, that has been given surprisingly less attention in
commons-based HCI research South Asia, is in the context of PD
[23]. We discuss this in the next section.

6.2 Participatory Design towards Commoning
In our review, we observed a recurring focus on participation, yet
we were surprised to find limited engagement with Participatory
Design (PD) literature (see Section 5.1). This finding was surprising,
as a key tactic found within both commoning and PD theories has
been the creation of a variety of governance rules that match local
conditions, aiming to ensure the maintenance of the projects and
collective action within communities (Principle 2) [66, 73]. Indeed,
researchers in PD have recognized parallels between the objec-
tives and ideologies of commons and PD strategies. Marttila et. al.’s

[66] investigation at the intersection of these domains revealed a
shared democratic political agenda, emphasizing community self-
governance, collective action, and the visibility of social practices
and relations. Early commitments in PD towards democracy and
worker rights [28] align well with the commons agenda of enabling
emancipatory forms of self-organizing and community level gover-
nance. From the corpus, Kendall and Dearden argued within the
development contexts of South Asia that designing and supporting
democratic arrangements through PD necessitates researchers’ re-
flexivity in understanding local issues. This involves a meticulous
examination that commences with the establishment of sustainable
relationships and social networks [54]—a crucial facet of common-
ing.

The connections between PD and commoning are not new. Re-
searchers have shown that the two domains have historically inter-
sected on shared goals of understanding the dynamics and relation-
ships between users and designers that lead to the collaborative
(re)production of the commons [104]. Teli suggests of a ‘new utopia’
within PD research supported by focusing on “strengthening social
practices and social groups that nourish the common” i.e., common-
ing [104]. Poderi [81] explores the intersection of PD and the com-
mons in their discussion of how PD can aid in sustaining knowledge
commons projects through supporting participation in open-source
initiatives. This work suggests that commons approaches may also
help address longstanding challenges in the field of PD, such as sus-
taining the impacts following the end of the project life-cycle. Prior
PD studies have shown the advantages of exploring commoning as
means to sustaining projects through co-designing and prototyping,
for e.g. open-source and collaborative digital tools [3, 4]. Although
principles of PD seem to align well with the commoning agenda, im-
plementing such tactics within HCI4D settings requires an intricate
understanding of evolving socio-political practices and relations.
Indeed, exploring commoning through PD requires that researchers
(re)interpret the commons as not merely static resources but as the
result of commoning activities that change and evolve over time
[104]. This offers useful guidance for how South Asian HCI re-
search can ensure that projects utilizing the commons can be used,
re-appropriated, and re-framed beyond the initial involvement of
the researchers and in ways that suits the abilities and interests of
the communities.

Several papers from the corpus [43, 53, 72] highlighted social
and cultural factors as potential challenges to community practices
surrounding commons. Although the recognition of these socio-
cultural factors does elucidate barriers to adoption of commons-
based technologies and participation within CBPP communities
within South Asia, we suggest that researchers look towards PD
techniques as a means of designing with socio-cultural factors in
mind for achieving the emancipatory potential that inspires so
much of the research into commoning. Drawing inspiration from
environmental grassroots movements, HCI researchers can learn
from initiatives like KHOJ, an NGO in Maharashtra, India, employ-
ing participatory methods for inclusive forest governance. Such
projects serve as exemplars on how commoning can be utilized
towards effective collaborative management of the commons for
sustainable development by harnessing cultural assets and com-
munity knowledge [37]. Although relatively nascent, the growing
literature at the intersection of PD and commoning [66, 104] points
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to the importance of examining community participation and so-
cial relations with the commons to develop design interventions
that engage with novel institutional arrangements surrounding
commons-based technologies.

6.3 Assets-based Design as an Alternative to
Deficit Models

In HCI, Assets-based Design (ABD) has emerged as an area of
research that seeks to highlight community resources as an alter-
native to so-called “deficit” framings which emphasize scarcity of
resources and capacities. The attention to resource scarcity in the lit-
erature we reviewed poses unique opportunities and challenges for
commoning. We hope to guide attention of HCI research in South
Asia to a deeper engagement with this concept and its meanings in
the context of communities within the region. Despite the frequent
mention of resource scarcity within the corpus we found that they
rarely unpacked what the resources are, and the implications their
scarcity holds for the research and communities. Understanding the
specifics of the types of resources and assets communities have or
alternatively, the resources which communities have a scarcity of,
can aid in sustaining existent or identifying potentially new com-
moning practices. For example in the corpus, Robinson et al. [88]
showcase how identifying the scarcity of technological resources
within a community allowed them to understand sharing practices
demonstrates that identifying assets and their availability can aid
in cultivating commoning. While none of the reviewed papers ex-
plicitly adopted ABD, some pointed to strategies of minimizing
technical burden upon the communities by utilizing existing assets
[70, 82]. ABD’s preference towards building community trust and
autonomy argues for moving away from techno-centric solutions
as a way to address the challenges of technical adoption [39, 109].
Similarly, we suggest that identifying and incorporating existing
assets into HCI commons research, especially within development
contexts in South Asia, can support sustained community partic-
ipation and autonomy. And so, in designing for the commons by
utilizing existing community assets can potentially create oppor-
tunities for alternate arrangements of resource management that
minimize dependency on external institutions and subvert hege-
monic narratives [30, 109].

ABD’s recent exploration on fostering collectives to assess and
manage community assets [109] holds significance for future commons-
based HCI research. This argument aligns with the Ostrom’s design
principles that describe the role of appropriators when managing
a shared resource (see Table 1: Principle 1, 3, and 5). While com-
moning practices through ABD remain unexplored in HCI research,
clear connections emerge based on the shared objectives of mini-
mizing community dependence on external entities and prioritizing
existing knowledge and practices in research and design. Particu-
larly relevant research includes identifying community practices
such as cultural traditions, rituals, or environmental management
techniques based on local-knowledge as assets [19, 80]. Beyond
HCI, studies have examined how adopting commoning and assets-
oriented perspectives toward marginalized urban collectives in
Bangladesh can be instrumental in recognizing community capaci-
ties to address inadequacies in public and private sector provisions

for essential well-being support, such as affordable housing and em-
ployment [108]. Such work can prove valuable for HCI researchers
within and beyond the scope of development in understanding the
self-organizing logistics of precariously positioned communities.

As mentioned above, ABD and commoning theories share simi-
lar commitments, emphasizing the importance of local knowledge,
the sharing of assets, and reducing dependencies on external ac-
tors. However, the distinctive potential of commoning lies in its
ability to not only acknowledge but also reclaim lost assets, posi-
tioning it uniquely in strategies for community collective action
towards sustainable development. While recent ABD work has al-
luded to collectivist approaches [109], the political and economic
potential of commoning, particularly as a means to escape capi-
talist enclosures [31], remains largely unexplored within the ABD
framework. Moreover, commoning, viewed as a processual concept,
underscores the significance of continuous engagement and the
maintenance of relationships and resources. This is in contrast to
ABD, which primarily focuses on the early recognition of existing
assets in the design process and, at times, can include privately-held
individual assets. Despite these differences, we contend that ABD
approaches can be instrumental in designing commoning arrange-
ments that center community assets and capacities to address social
and environmental issues.

6.4 Governing the Commons
As per Ostrom, effective governance of the commons is most likely
achieved when all criteria of the design principles are met, a condi-
tion we did not find for any project from the literature we surveyed.
Nonetheless, we found that Ostrom’s design principles, as similarly
noted by other prior work [17, 107], were valuable in untangling
the variety of institutional arrangements, conflicts, and governance
mechanisms of a project. Ostrom’s principles (Principle 7 and 8)
highlight that in order for community management of commons to
be sustainable, their authority must be recognized by and be incor-
porated within the governing structure of broader governmental
institutions [73]. The challenge for commoners has always been
to identify, formalize, and reclaim institutional arrangements, rela-
tionships, and social practices that empower them to responsibly
manage the commons without the threat of enclosure of resources
and degradation of local social networks. From the corpus, Qureshi
et. al.’s [83] discussion of how top-down models of creating and
disseminating agricultural knowledge silence local community nar-
ratives and [47], highlight that South Asian HCI research utilizing
the commons must question how the participation of communities
with the commons might conflict with the ideologies of larger insti-
tutions in the region, and how that might create limitations upon
the effectiveness of these projects.

In response to the threats of enclosure and exploitation, we
found papers within the corpus [47, 96] that argued for common-
ing in nurturing cooperative practices and arrangements that em-
power agency, prioritize care care, and create spaces for resistance
against hegemonic governance. Ismail et. al. [47] discuss the poten-
tial within cooperative practices around care in organizing from
within state-led initiatives. These discussions suggest a turn to-
wards platform cooperatives which offer alternative imaginaries
of co-ownership, distributed democratic governance, autonomy
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and independence, and a sharing economy [90]. Platform cooper-
atives create opportunities to cultivate commoning practices and
socio-economic activities, particularly benefiting South Asian com-
munities that have historically endured extractive interventions
from external institutions. Crafting interventions that conceptual-
ize platforms as cooperative commons, holds potential to generate
social, economic, and environmental value for these communities
[32]. This approach provides an alternative organizational struc-
ture designed to be more responsive to the needs and interests of
local community members. It fosters shared use, allowing people
to coordinate, acquire, and distribute resources, thereby countering
the concentration of power, monopolization, and potential viola-
tions of worker rights—areas that have consistently captured the
attention of commons research [90]. SEWA, an Indian cooperative
since 1971, focuses on women’s rights and runs platform coopera-
tives for fair market access. Their grassroots model addresses the
needs of rural women, advocating policy changes [24]. Exemplars
like SEWA merit exploration in South Asia HCI commons research
in exploring cooperative arrangements and commoning practices
as alternative governing mechanisms to private property-centric
models.

7 CONCLUSION
This paper examines HCI research related to the commons in South
Asia. Notably, our observations reveal that while commons research
in South Asia is still in its nascent stages, it encompasses a wide
array of domains, indicating substantial potential for future impact.
Our decision to map the South Asian commons HCI research to Os-
trom’s design principles provided us a framework to elicit the forms
of practices, social relations, and governance mechanisms enacted
and implemented by communities, institutions, and researchers
within South Asia. Drawing from these insights, we propose that
future research and design into commoning in the region would
benefit from drawing on the lenses of infrastructuring, assets-based
design, and PD. Together, these areas of research provide a rich
foundation to guide future efforts to identify strategies that help to
ensure that commons projects, as stated by Ostrom [73], are long
enduring, self-governed, and can adapt to changing social and envi-
ronmental factors. We argue that supporting commoning practices
within HCI research in South Asia may provide an alternative ori-
entation that focuses on collective stewardship of resources instead
of the models of development that prioritize enclosure and private
property regimes which have historically been subjugated upon
the region [29, 93]. While our primary objective in this study was
to gain insights into the landscape of commons HCI research in
South Asia, we anticipate that our evaluation through the lens of
Ostrom’s principles and our contributions to commoning practices
can support future research endeavors, not only within South Asia
but also for other regions grappling with similar concerns.

REFERENCES
[1] Syed Mustafa Ali. 2016. A brief introduction to decolonial computing. XRDS:

Crossroads, The ACM Magazine for Students 22, 4 (2016), 16–21.
[2] Siddhartha Asthana and Pushpendra Singh. 2013. MVoice: A Mobile Based

Generic ICT Tool. In Proceedings of the Sixth International Conference on Infor-
mation and Communications Technologies and Development: Notes - Volume 2
(ICTD ’13). Association for Computing Machinery, New York, NY, USA, 5–8.
https://doi.org/10.1145/2517899.2517940 event-place: Cape Town, South Africa.

[3] Corelia Baibarac and Doina Petrescu. 2017. Co-design and urban resilience:
visioning tools for commoning resilience practices. CoDesign (2017).

[4] Corelia Baibarac, Doina Petrescu, and Phillip Langley. 2019. Prototyping open
digital tools for urban commoning. CoDesign (2019).

[5] Yochai Benkler. 2017. Peer production, the commons, and the future of the firm.
Strategic Organization 15, 2 (2017), 264–274.

[6] Yochai Benkler and Helen Nissenbaum. 2006. Commons-based peer production
and virtue. Journal of political philosophy 14, 4 (2006).

[7] Mela Bettega, Raul Masu, Nicolai Brodersen Hansen, and Maurizio Teli. 2022.
Off-the-shelf digital tools as a resource to nurture the commons. In Proceedings
of the Participatory Design Conference 2022-Volume 1. 133–146.

[8] Karthik S Bhat, Mohit Jain, and Neha Kumar. 2021. Infrastructuring telehealth in
(in) formal patient-doctor contexts. Proceedings of the ACM on Human-Computer
Interaction 5, CSCW2 (2021), 1–28.

[9] Punita Bhatt, Ali J Ahmad, andMuhammadAzamRoomi. 2016. Social innovation
with open source software: User engagement and development challenges in
India. Technovation 52 (2016), 28–39.

[10] Nicola J Bidwell. 2020. Women and the Spatial Politics of Community Net-
works: Invisible in the Sociotechnical Imaginary of Wireless Connectivity. In
Proceedings of the 31st Australian Conference on Human-Computer-Interaction
(OzCHI ’19). Association for Computing Machinery, New York, NY, USA, 197–
208. https://doi.org/10.1145/3369457.3369474 event-place: Fremantle, WA,
Australia.

[11] Nicola J. Bidwell. 2020. Women and the Sustainability of Rural Community
Networks in the Global South. In Proceedings of the 2020 International Conference
on Information and Communication Technologies and Development (ICTD ’20).
Association for Computing Machinery, New York, NY, USA. https://doi.org/10.
1145/3392561.3394649 event-place: Guayaquil, Ecuador.

[12] Nicola J. Bidwell. 2021. Rural Uncommoning:Women, Community Networks and
the Enclosure of Life. ACMTrans. Comput.-Hum. Interact. 28, 3 (July 2021). https:
//doi.org/10.1145/3445793 Place: New York, NY, USA Publisher: Association for
Computing Machinery.

[13] Erling Björgvinsson, Pelle Ehn, and Per-Anders Hillgren. 2010. Participatory
design and" democratizing innovation". In Proceedings of the 11th Biennial par-
ticipatory design conference. 41–50.

[14] David Bollier. 2020. Commoning as a transformative social paradigm. In The
new systems reader. Routledge, 348–361.

[15] Waylon Brunette, Samuel Sudar, Mitchell Sundt, Clarice Larson, Jeffrey Beorse,
and Richard Anderson. 2017. Open Data Kit 2.0: A Services-Based Application
Framework for Disconnected Data Management. In Proceedings of the 15th
Annual International Conference on Mobile Systems, Applications, and Services
(MobiSys ’17). Association for Computing Machinery, New York, NY, USA, 440–
452. https://doi.org/10.1145/3081333.3081365 event-place: Niagara Falls, New
York, USA.

[16] George Caffentzis and Silvia Federici. 2014. Commons against and beyond
capitalism. Community Development Journal 49, suppl_1 (2014), i92–i105.

[17] Priyank Chandra. 2016. Order in the warez scene: explaining an underground
virtual community with the CPR framework. In Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems. 372–383.

[18] Paul Chatterton and Andre Pusey. 2020. Beyond capitalist enclosure, commodi-
fication and alienation: Postcapitalist praxis as commons, social production and
useful doing. Progress in Human Geography 44, 1 (2020), 27–48.

[19] Aarjav Chauhan, Jasmine Yiyuan Qin, Jonathan Sury, and Robert Soden. 2022.
Exploring Community Needs for Disaster Shelters Using Cultural Probes. In
ACM SIGCAS/SIGCHI Conference on Computing and Sustainable Societies (COM-
PASS). 414–428.

[20] Malolan Chetlur, Ashay Tamhane, Vinay Kumar Reddy, Bikram Sengupta, Mohit
Jain, Pongsakorn Sukjunnimit, and Ramrao Wagh. 2014. EduPaL: Enabling
Blended Learning in Resource Constrained Environments. In Proceedings of
the Fifth ACM Symposium on Computing for Development (ACM DEV-5 ’14).
Association for Computing Machinery, New York, NY, USA, 73–82. https:
//doi.org/10.1145/2674377.2674388 event-place: San Jose, California, USA.

[21] Robert A Cropf. 2008. Benkler, Y.(2006). The Wealth of Networks: How Social
Production Transforms Markets and Freedom. New Haven and London: Yale
University Press. 528 pp. Social Science Computer Review 26, 2 (2008), 259–261.

[22] Philippe Cullet and Jawahar Raja. 2004. Intellectual property rights and biodi-
versity management: The case of India. Global Environmental Politics 4, 1 (2004),
97–114.

[23] Christopher A Le Dantec and Carl DiSalvo. 2013. Infrastructuring and the
formation of publics in participatory design. Social Studies of Science 43, 2 (2013),
241–264.

[24] Rekha Datta et al. 2000. On their own: development strategies of the self-
employed women’s association (SEWA) in India. Development (London) 43, 4
(2000), 51–55.

[25] Nicola Dell and Neha Kumar. 2016. The ins and outs of HCI for development.
In Proceedings of the 2016 CHI conference on human factors in computing systems.
2220–2232.

https://doi.org/10.1145/2517899.2517940
https://doi.org/10.1145/3369457.3369474
https://doi.org/10.1145/3392561.3394649
https://doi.org/10.1145/3392561.3394649
https://doi.org/10.1145/3445793
https://doi.org/10.1145/3445793
https://doi.org/10.1145/3081333.3081365
https://doi.org/10.1145/2674377.2674388
https://doi.org/10.1145/2674377.2674388


CHI ’24, May 11–16, 2024, Honolulu, HI, USA Aarjav Chauhan and Robert Soden

[26] Carl DiSalvo, Phoebe Sengers, and Hrönn Brynjarsdóttir. 2010. Mapping the
landscape of sustainable HCI. In Proceedings of the SIGCHI conference on human
factors in computing systems. 1975–1984.

[27] Olivia Doggett, Kelly Bronson, and Robert Soden. 2023. HCI Research on Agricul-
ture: Competing Sociotechnical Imaginaries, Definitions, and Opportunities. In
Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems.
1–24.

[28] Pelle Ehn. 1988. Work-oriented design of computer artifacts. Ph. D. Dissertation.
Arbetslivscentrum.

[29] Arturo Escobar. 2011. Encountering development: The making and unmaking of
the Third World. Vol. 1. Princeton University Press.

[30] Federica Fava. 2022. Commoning adaptive heritage reuse as a driver of social
innovation: Naples and the Scugnizzo Liberato case study. Sustainability 14, 1
(2022), 191.

[31] Valérie Fournier. 2013. Commoning: on the social organisation of the commons.
M@ n@ gement 16, 4 (2013), 433–453.

[32] David Franquesa and Leandro Navarro. 2018. Devices as a commons: limits to
premature recycling. In Proceedings of the 2018 Workshop on Computing within
Limits. 1–10.

[33] Fabio Franz and Bianca Elzenbaumer. 2016. Commons & community economies:
entry points to design for eco-social justice? (2016).

[34] Brett M Frischmann, Michael J Madison, and Katherine Jo Strandburg. 2014.
Governing knowledge commons. Oxford University Press.

[35] Jonas Fritsch, Joanna Saad-Sulonen, and Giacomo Poderi. 2022. The Problem (s)
of Caring for the Commons. In Nordic Human-Computer Interaction Conference.
1–9.

[36] Aakash Gautam, Chandani Shrestha, Andrew Kulak, Steve Harrison, and Debo-
rah Tatar. 2018. Participatory tensions in working with a vulnerable population.
In Proceedings of the 15th Participatory Design Conference: Short Papers, Situated
Actions, Workshops and Tutorial-Volume 2. 1–5.

[37] Divya Gupta, Gautam Prateek, and Purnima Upadhyay. [n. d.]. Fostering Forest
Commoning for Rural Prosperity: Case of Gram Sabha Federations in Vidarbha,
India. ([n. d.]).

[38] Garrett Hardin. 1968. The tragedy of the commons: the population problem has
no technical solution; it requires a fundamental extension in morality. science
162, 3859 (1968), 1243–1248.

[39] Christina Harrington, Sheena Erete, and AnneMarie Piper. 2019. Deconstructing
community-based collaborative design: Towards more equitable participatory
design engagements. Proceedings of the ACM on Human-Computer Interaction 3,
CSCW (2019), 1–25.

[40] Charlotte Hess. 2007. Understanding knowledge as a commons.
[41] Charlotte Hess. 2008. Mapping the new commons. Available at SSRN 1356835

(2008).
[42] Isaac Holeman, Amanda Yembric, David Brown, Dianna Kane, Jane Katanu,

Marc Abbyad, and Ranju Sharma. 2016. Design and Implementation of an Open
Source ’Thin SIM’ System for Collecting Data &amp; Supporting Global Health
Care. In Proceedings of the 7th Annual Symposium on Computing for Development
(ACM DEV ’16). Association for Computing Machinery, New York, NY, USA.
https://doi.org/10.1145/3001913.3001923 event-place: Nairobi, Kenya.

[43] Yu Huang, Denae Ford, and Thomas Zimmermann. 2021. Leaving My Finger-
prints: Motivations and Challenges of Contributing to OSS for Social Good. In
Proceedings of the 43rd International Conference on Software Engineering (ICSE
’21). IEEE Press, 1020–1032. https://doi.org/10.1109/ICSE43902.2021.00096 Place:
Madrid, Spain.

[44] Faheem Hussain, Abdullah Hasan Safir, Dina Sabie, Zulkarin Jahangir, and
Syed Ishtiaque Ahmed. 2020. Infrastructuring hope: Solidarity, leadership, nego-
tiation, and ict among the rohingya refugees in bangladesh. In Proceedings of the
2020 International Conference on Information and Communication Technologies
and Development. 1–12.

[45] Lilly Irani. 2015. The cultural work of microwork. New media & society 17, 5
(2015), 720–739.

[46] Lilly Irani. 2019. Chasing innovation: Making entrepreneurial citizens in modern
India. Princeton University Press.

[47] Azra Ismail, Deepika Yadav, Meghna Gupta, Kirti Dabas, Pushpendra Singh,
and Neha Kumar. 2022. Imagining Caring Futures for Frontline Health Work.
Proc. ACM Hum.-Comput. Interact. 6, CSCW2 (Nov. 2022). https://doi.org/10.
1145/3555581 Place: New York, NY, USA Publisher: Association for Computing
Machinery.

[48] Pranjal Jain, Samia Ibtasam, Sumita Sharma, Nilavra Bhattacharya, Anupriya
Tuli, Dilrukshi Gamage, Dhruv Jain, Rucha Tulaskar, Priyank Chandra, Lubna
Razaq, et al. 2021. From the Margins to the Centre: Defining New Mission and
Vision for HCI Research in South Asia. In Extended Abstracts of the 2021 CHI
Conference on Human Factors in Computing Systems. 1–6.

[49] Svein Jentoft, Paul Onyango, and Mohammad Mahmudul Islam. 2010. Freedom
and poverty in the fishery commons. International Journal of the Commons 4, 1
(2010).

[50] Narpat S Jodha. 2007. Mountain commons: Changing space and status at
community levels in the Himalayas. Journal of Mountain Science 4 (2007),

124–135.
[51] Helena Karasti and Karen S Baker. 2004. Infrastructuring for the long-term:

Ecological information management. In 37th Annual Hawaii International Con-
ference on System Sciences, 2004. Proceedings of the. IEEE, 10–pp.

[52] Arjun K Karki. 2002. Movements from below: land rights movement in Nepal.
Inter-Asia Cultural Studies 3, 2 (2002), 201–217.

[53] Naveena Karusala, Victoria G, Shirley Yan, and Richard Anderson. 2023. Un-
settling Care Infrastructures: From the Individual to the Structural in a Digital
Maternal and Child Health Intervention. In Proceedings of the 2023 CHI Confer-
ence on Human Factors in Computing Systems (CHI ’23). Association for Comput-
ing Machinery, New York, NY, USA. https://doi.org/10.1145/3544548.3581553
event-place: Hamburg, Germany.

[54] Linus Kendall and Andy Dearden. 2018. Disentangling Participatory ICT Design
in Socioeconomic Development. In Proceedings of the 15th Participatory Design
Conference: Full Papers - Volume 1 (PDC ’18). Association for Computing Machin-
ery, New York, NY, USA. https://doi.org/10.1145/3210586.3210596 event-place:
Hasselt and Genk, Belgium.

[55] Sejal Khatri, Aaron Shaw, Sayamindu Dasgupta, and Benjamin Mako Hill.
2022. The Social Embeddedness of Peer Production: A Comparative Qual-
itative Analysis of Three Indian Language Wikipedia Editions. In Proceed-
ings of the 2022 CHI Conference on Human Factors in Computing Systems
(CHI ’22). Association for Computing Machinery, New York, NY, USA. https:
//doi.org/10.1145/3491102.3501832 event-place: New Orleans, LA, USA.

[56] Joy Kim, Justin Cheng, and Michael S. Bernstein. 2014. Ensemble: Exploring
Complementary Strengths of Leaders and Crowds in Creative Collaboration. In
Proceedings of the 17th ACM Conference on Computer Supported Cooperative Work
&amp; Social Computing (CSCW ’14). Association for Computing Machinery,
New York, NY, USA, 745–755. https://doi.org/10.1145/2531602.2531638 event-
place: Baltimore, Maryland, USA.

[57] Hermann Kreutzmann and Stefan Schütte. 2011. Contested Commons—Multiple
Insecurities of Pastoralists in North-Eastern Afghanistan. Erdkunde (2011),
99–119.

[58] Nagesh Kumar. 2003. Intellectual property rights, technology and economic
development: Experiences of Asian countries. Economic and Political Weekly
(2003), 209–226.

[59] Spyridoula Lakka, Teta Stamati, and Christos Michalakelis. 2014. Cross Country
Comparison on the Factors Determining OSS Diffusion. In Proceedings of the
18th Panhellenic Conference on Informatics (PCI ’14). Association for Computing
Machinery, New York, NY, USA, 1–6. https://doi.org/10.1145/2645791.2645808
event-place: Athens, Greece.

[60] Miriam Lang. 2022. Buen vivir as a territorial practice. Building a more just
and sustainable life through interculturality. Sustainability Science 17, 4 (2022),
1287–1299.

[61] Ann Light and Clodagh Miskelly. 2015. Sharing Economy vs Sharing Cultures?
Designing for social, economic and environmental good. IxD&A 24 (2015),
49–62.

[62] Peter Linebaugh. 2009. The Magna Carta manifesto: Liberties and commons for
all. Univ of California Press.

[63] Thomas Lodato and Carl DiSalvo. 2018. Institutional constraints: the forms
and limits of participatory design in the public realm. In Proceedings of the 15th
Participatory Design Conference: Full Papers-Volume 1. 1–12.

[64] Sanna Marttila. 2016. From Rules in Use to Culture in Use–Commoning and
Infrastructuring Practices in an Open Cultural Movement. (2016).

[65] Sanna Marttila and Andrea Botero. 2017. Infrastructuring for cultural commons.
Computer Supported Cooperative Work (CSCW) 26, 1-2 (2017), 97–133.

[66] Sanna Marttila, Andrea Botero, and Joanna Saad-Sulonen. 2014. Towards com-
mons design in participatory design. In Proceedings of the 13th Participatory
Design Conference: Short Papers, Industry Cases, Workshop Descriptions, Doctoral
Consortium papers, and Keynote abstracts-Volume 2. 9–12.

[67] Sanna Marttila, Elisabet M Nilsson, and Anna Seravalli. 2014. Opening produc-
tion: Design and commons. (2014).

[68] Joy Ming, Srujana Kamath, Elizabeth Kuo, Madeline Sterling, Nicola Dell, and
Aditya Vashistha. 2022. Invisible Work in Two Frontline Health Contexts.
In Proceedings of the 5th ACM SIGCAS/SIGCHI Conference on Computing and
Sustainable Societies (COMPASS ’22). Association for ComputingMachinery, New
York, NY, USA, 139–151. https://doi.org/10.1145/3530190.3534814 event-place:
Seattle, WA, USA.

[69] Eric Monteiro, Neil Pollock, Ole Hanseth, and Robin Williams. 2013. From
artefacts to infrastructures. Computer supported cooperative work (CSCW) 22
(2013), 575–607.

[70] Muzayun Mukhtar, Arjun Singh, Erin Arnesen, and Saurabh Srivastava. 2021.
Conceptualizing Hyperlocal Information Systems for Developing Countries.
Proceedings of the ACM on Human-Computer Interaction 5, CSCW2 (2021), 1–26.

[71] Andrea Nightingale. 2019. Commoning for inclusion? Commons, exclusion,
property and socio-natural becomings. International Journal of the Commons
13, 1 (2019).

[72] Nigini Oliveira, Michael Muller, Nazareno Andrade, and Katharina Reinecke.
2018. The Exchange in StackExchange: Divergences between Stack Overflow

https://doi.org/10.1145/3001913.3001923
https://doi.org/10.1109/ICSE43902.2021.00096
https://doi.org/10.1145/3555581
https://doi.org/10.1145/3555581
https://doi.org/10.1145/3544548.3581553
https://doi.org/10.1145/3210586.3210596
https://doi.org/10.1145/3491102.3501832
https://doi.org/10.1145/3491102.3501832
https://doi.org/10.1145/2531602.2531638
https://doi.org/10.1145/2645791.2645808
https://doi.org/10.1145/3530190.3534814


Commoning as a Strategy for HCI Research and Design in South Asia CHI ’24, May 11–16, 2024, Honolulu, HI, USA

and Its Culturally Diverse Participants. Proc. ACM Hum.-Comput. Interact. 2,
CSCW (Nov. 2018). https://doi.org/10.1145/3274399 Place: New York, NY, USA
Publisher: Association for Computing Machinery.

[73] Elinor Ostrom. 1990. Governing the commons: The evolution of institutions for
collective action. Cambridge university press.

[74] Joyojeet Pal, Manas Pradhan, Mihir Shah, and Rakesh Babu. 2011. Assistive
technology for vision-impairments: anagenda for the ICTD community. In
Proceedings of the 20th international conference companion on World wide web.
513–522.

[75] Joyojeet Pal, Ugo Vallauri, and Victor Tsaran. 2011. Low-Cost Assistive Technol-
ogy in theDevelopingWorld: A ResearchAgenda for Information Schools. In Pro-
ceedings of the 2011 IConference (iConference ’11). Association for Computing Ma-
chinery, New York, NY, USA, 459–465. https://doi.org/10.1145/1940761.1940824
event-place: Seattle, Washington, USA.

[76] Elena Parmiggiani, Eric Monteiro, and Vidar Hepsø. 2015. The digital coral:
Infrastructuring environmental monitoring. Computer Supported Cooperative
Work (CSCW) 24 (2015), 423–460.

[77] Shreyasha Paudel and Robert Soden. 2023. Reimagining Open Data during
Disaster Response: Applying a Feminist Lens to Three Open Data Projects in
Post-Earthquake Nepal. Proceedings of the ACM on Human-Computer Interaction
7, CSCW1 (2023), 1–25.

[78] Jennifer Pearson, Simon Robinson, and Matt Jones. 2016. Exploring Low-Cost,
Internet-Free Information Access for Resource-Constrained Communities. ACM
Trans. Comput.-Hum. Interact. 23, 6 (Dec. 2016). https://doi.org/10.1145/2990498
Place: New York, NY, USA Publisher: Association for Computing Machinery.

[79] Jennifer Pearson, Simon Robinson, Thomas Reitmaier, Matt Jones, Anirudha
Joshi, Chinmay Parab, Frankline Onchieku Mogoi, and Scott Jenson. 2017. Ex-
ploring the Use of the Physical Web with Resource-Constrained Communities.
In Proceedings of the 2017 CHI Conference Extended Abstracts on Human Factors
in Computing Systems (CHI EA ’17). Association for Computing Machinery, New
York, NY, USA, 1117–1125. https://doi.org/10.1145/3027063.3053349 event-place:
Denver, Colorado, USA.

[80] Lucy Pei and Bonnie Nardi. 2019. We did it right, but it was still wrong: Toward
assets-based design. In Extended Abstracts of the 2019 CHI Conference on Human
Factors in Computing Systems. 1–11.

[81] Giacomo Poderi. 2019. Sustaining platforms as commons: perspectives on
participation, infrastructure, and governance. CoDesign 15, 3 (2019), 243–255.

[82] Junaid Qadir, Arjuna Sathiaseelan, Liang Wang, and Jon Crowcroft. 2016. “Re-
source Pooling” for Wireless Networks: Solutions for the Developing World.
SIGCOMM Comput. Commun. Rev. 46, 4 (Dec. 2016), 30–35. https://doi.org/10.
1145/3027947.3027953 Place: New York, NY, USA Publisher: Association for
Computing Machinery.

[83] Israr Qureshi, Babita Bhatt, Rishikesan Parthiban, Ruonan Sun, Dhirendra Mani
Shukla, Pradeep Kumar Hota, and Zhejing Xu. 2022. Knowledge Commoning:
Scaffolding and Technoficing to Overcome Challenges of Knowledge Curation.
Inf. Organ. 32, 2 (June 2022). https://doi.org/10.1016/j.infoandorg.2022.100410
Place: USA Publisher: Pergamon Press, Inc..

[84] Divya Raj and Srikanth T K. 2021. Assisted Telemedicine Model for Rural
Healthcare Ecosystem. In Companion Publication of the 13th ACM Web Science
Conference 2021 (WebSci ’21 Companion). Association for Computing Machinery,
New York, NY, USA, 86–91. https://doi.org/10.1145/3462741.3466649 event-
place: Virtual Event, United Kingdom.

[85] Shan M Randhawa, Tallal Ahmad, Jay Chen, and Agha Ali Raza. 2021. Karamad:
A Voice-based Crowdsourcing Platform for Underserved Populations. In Pro-
ceedings of the 2021 CHI Conference on Human Factors in Computing Systems.
1–15.

[86] Agha Ali Raza, Bilal Saleem, Shan Randhawa, Zain Tariq, Awais Athar, Umar
Saif, and Roni Rosenfeld. 2018. Baang: A Viral Speech-Based Social Platform
for Under-Connected Populations. In Proceedings of the 2018 CHI Conference
on Human Factors in Computing Systems (CHI ’18). Association for Computing
Machinery, New York, NY, USA, 1–12. https://doi.org/10.1145/3173574.3174217
event-place: Montreal QC, Canada.

[87] Md. Rashidujjaman Rifat, Aysha Siddique, Azza Abouzied, and Jay Chen. 2016.
From Alley to Landfill: Challenges of and Design Opportunities for Cleaning
Dhaka’s Communal Trash. In Proceedings of the Eighth International Conference
on Information and Communication Technologies and Development (ICTD ’16).
Association for Computing Machinery, New York, NY, USA. https://doi.org/10.
1145/2909609.2909648 event-place: Ann Arbor, MI, USA.

[88] Simon Robinson, Jennifer Pearson, Thomas Reitmaier, Shashank Ahire, and
Matt Jones. 2018. Make Yourself at Phone: Reimagining Mobile Interaction
Architectures With Emergent Users. In Proceedings of the 2018 CHI Conference
on Human Factors in Computing Systems (CHI ’18). Association for Computing
Machinery, New York, NY, USA, 1–12. https://doi.org/10.1145/3173574.3173981
event-place: Montreal QC, Canada.

[89] Nithya Sambasivan and Thomas Smyth. 2010. The human infrastructure of
ICTD. In Proceedings of the 4th ACM/IEEE international conference on information
and communication technologies and development. 1–9.

[90] Nathan Schneider. 2018. An Internet of ownership: Democratic design for the
online economy. The Sociological Review 66, 2 (2018), 320–340.

[91] Mariacristina Sciannamblo, Marisa Leavitt Cohn, Peter Lyle, and Maurizio Teli.
2021. Caring and commoning as cooperative work: A case study in Europe.
Proceedings of the ACM on Human-Computer Interaction 5, CSCW1 (2021), 1–26.

[92] Amartya Sen. 1988. The concept of development. Handbook of development
economics 1 (1988), 9–26.

[93] Vandana Shiva. 1991. The violence of the green revolution: third world agriculture,
ecology and politics. Zed Books.

[94] Vandana Shiva and Jayanta Bandyopadhyay. 1986. The evolution, structure, and
impact of the Chipko movement. Mountain research and development (1986),
133–142.

[95] Sudheesh Singanamalla, Apurv Mehra, Nishanth Chandran, Himanshi Lohchab,
Seshanuradha Chava, Asit Kadayan, Sunil Bajpai, Kurtis Heimerl, Richard Ander-
son, and Satya Lokam. 2022. Telechain: Bridging Telecom Policy and Blockchain
Practice. In Proceedings of the 5th ACM SIGCAS/SIGCHI Conference on Computing
and Sustainable Societies (COMPASS ’22). Association for Computing Machin-
ery, New York, NY, USA, 280–299. https://doi.org/10.1145/3530190.3534820
event-place: Seattle, WA, USA.

[96] J.P. Singh and Mikkel Flyverbom. 2016. Representing Participation in ICT4D
Projects. Telecommun. Policy 40, 7 (July 2016), 692–703. https://doi.org/10.1016/
j.telpol.2016.02.003 Place: USA Publisher: Pergamon Press, Inc..

[97] Regina Sipos and Victoria Wenzelmann. 2021. Critical Making with and for
Communities: Community-Driven Critical Making Grounded in Practitioners’
Perspectives on Definition and Praxis. In Proceedings of the 10th International
Conference on Communities &amp; Technologies - Wicked Problems in the Age
of Tech (C&amp;T ’21). Association for Computing Machinery, New York, NY,
USA, 191–199. https://doi.org/10.1145/3461564.3461572 event-place: Seattle,
WA, USA.

[98] Kavita Sivaramakrishnan and Arun Agrawal. 2003. Regional modernities: The
cultural politics of development in India. Stanford University Press.

[99] Robert Soden and Leysia Palen. 2016. Infrastructure in the wild: What mapping
in post-earthquakeNepal reveals about infrastructural emergence. In Proceedings
of the 2016 CHI Conference on Human Factors in Computing Systems. 2796–2807.

[100] Robert Soden, Pradnaya Pathak, and Olivia Doggett. 2021. What we speculate
about when we speculate about sustainable HCI. In ACM SIGCAS Conference on
Computing and Sustainable Societies. 188–198.

[101] Sowmya Somanath, Lora Oehlberg, Janette Hughes, Ehud Sharlin, and
Mario Costa Sousa. 2017. ’Maker’ within Constraints: Exploratory Study
of Young Learners Using Arduino at a High School in India. In Proceedings
of the 2017 CHI Conference on Human Factors in Computing Systems (CHI
’17). Association for Computing Machinery, New York, NY, USA, 96–108.
https://doi.org/10.1145/3025453.3025849 event-place: Denver, Colorado, USA.

[102] Kate Starbird and Leysia Palen. 2013. Working and sustaining the virtual"
Disaster Desk". In Proceedings of the 2013 conference on Computer supported
cooperative work. 491–502.

[103] Maurizio Teli, Silvia Bordin, María Menéndez Blanco, Giusi Orabona, and An-
tonella De Angeli. 2015. Public design of digital commons in urban places: A
case study. International Journal of Human-Computer Studies 81 (2015), 17–30.

[104] Maurizio Teli, Angela Di Fiore, and Vincenzo D’Andrea. 2017. Computing and
the common: a case of Participatory Design with think tanks. CoDesign 13, 2
(2017), 83–95.

[105] Maurizio Teli, Marcus Foth, Mariacristina Sciannamblo, Irina Anastasiu, and
Peter Lyle. 2020. Tales of institutioning and commoning: participatory design
processes with a strategic and tactical perspective. In Proceedings of the 16th
Participatory Design Conference 2020-Participation (s) Otherwise-Volume 1. 159–
171.

[106] Aditya Vashistha, Erin Brady, William Thies, and Edward Cutrell. 2014. Educa-
tional Content Creation and Sharing by Low-Income Visually Impaired People
in India. In Proceedings of the Fifth ACM Symposium on Computing for Develop-
ment (ACM DEV-5 ’14). Association for Computing Machinery, New York, NY,
USA, 63–72. https://doi.org/10.1145/2674377.2674385 event-place: San Jose,
California, USA.

[107] Fernanda B Viégas, Martin Wattenberg, and Matthew M McKeon. 2007. The
hidden order of Wikipedia. In Online Communities and Social Computing: Second
International Conference, OCSC 2007, Held as Part of HCI International 2007,
Beijing, China, July 22-27, 2007. Proceedings 2. Springer, 445–454.

[108] SM Waliuzzaman and Ashraful Alam. 2022. Commoning the city for survival in
urban informal settlements. Asia Pacific Viewpoint 63, 1 (2022), 97–112.

[109] Marisol Wong-Villacres, Aakash Gautam, Deborah Tatar, and Betsy DiSalvo.
2021. Reflections on assets-based design: A journey towards a collective of
assets-based thinkers. Proceedings of the ACM on Human-Computer Interaction
5, CSCW2 (2021), 1–32.

[110] Marisol Wong-Villacres, Arkadeep Kumar, Aditya Vishwanath, Naveena
Karusala, Betsy DiSalvo, and Neha Kumar. 2018. Designing for intersections. In
Proceedings of the 2018 Designing Interactive Systems Conference. 45–58.

[111] Muhammad Abrar Zahoor. 2018. History and Politics of Land Reforms in Pak-
istan: A Case Study of Zulfikar Ali Bhutto Era. Journal of the Punjab University

https://doi.org/10.1145/3274399
https://doi.org/10.1145/1940761.1940824
https://doi.org/10.1145/2990498
https://doi.org/10.1145/3027063.3053349
https://doi.org/10.1145/3027947.3027953
https://doi.org/10.1145/3027947.3027953
https://doi.org/10.1016/j.infoandorg.2022.100410
https://doi.org/10.1145/3462741.3466649
https://doi.org/10.1145/3173574.3174217
https://doi.org/10.1145/2909609.2909648
https://doi.org/10.1145/2909609.2909648
https://doi.org/10.1145/3173574.3173981
https://doi.org/10.1145/3530190.3534820
https://doi.org/10.1016/j.telpol.2016.02.003
https://doi.org/10.1016/j.telpol.2016.02.003
https://doi.org/10.1145/3461564.3461572
https://doi.org/10.1145/3025453.3025849
https://doi.org/10.1145/2674377.2674385


CHI ’24, May 11–16, 2024, Honolulu, HI, USA Aarjav Chauhan and Robert Soden

Historical Society 31, 2 (2018).
[112] Matt Ziegler. 2019. Who Breathes the Smoke: Technologies for Community-

Based Natural Resource Management. In Proceedings of the Fifth Workshop on

Computing within Limits (LIMITS ’19). Association for Computing Machinery,
New York, NY, USA. https://doi.org/10.1145/3338103.3338107 event-place:
Lappeenranta, Finland.

https://doi.org/10.1145/3338103.3338107

	Abstract
	1 Introduction
	2 Related Work
	2.1 Private Property Reform and Development in South Asia
	2.2 Traditional Commons
	2.3 Knowledge Commons
	2.4 Commoning

	3 Methodology
	4 Findings: Overview of commons-based HCI research in South Asia
	4.1 When was commons HCI research in South Asia conducted?
	4.2 Where has the research been conducted?
	4.3 Domains within the corpus
	4.4 What is being held in common?
	4.5 What are the technologies used?
	4.6 Who are the participants?
	4.7 How is sustainability considered?

	5 Findings: Alignment WITH OSTROM’S DESIGN PRINCIPLES
	5.1 Clearly Defined Boundaries
	5.2 Congruence between Rules and Local Conditions
	5.3 Collective-choice Arrangements
	5.4 Monitoring
	5.5 Graduated Sanctions
	5.6 Conflict-resolution Mechanisms
	5.7 Minimal Recognition of Rights to Organize
	5.8 Nested Enterprises

	6 DISCUSSION: SUPPORTING COMMONING THROUGH HCI RESEARCH
	6.1 Infrastructuring as Commoning
	6.2 Participatory Design towards Commoning
	6.3 Assets-based Design as an Alternative to Deficit Models
	6.4 Governing the Commons

	7 Conclusion
	References

