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Open government data initiatives have the potential to improve civic participation and trust in government
by making government data more transparent to and inclusive of citizens. However, it remains under debate
if and how open data initiatives can meet these goals. Through a case study of a state-level government open
data initiative with rural hunters, we explore the impact that open data had on citizen-government relations
and citizen perspectives on data more broadly. Interviews with 14 hunters led to findings that the open data
initiative improved feelings of trust and respect between hunters and the government agency behind the
open data initiative. Additionally, hunters’ involvement with data collection and consumption led them to
stake a role in the open data ecosystem and develop critical perspectives on data. We suggest that open data
initiatives could better achieve these benefits by valuing citizen expertise in open data contributions and
involving citizens more holistically in the open data ecosystem.
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1 Introduction

Open data initiatives to make government data publicly accessible have been widely adopted by
governments at the federal, state, and local level [15]. These initiatives hold promise for increasing
government transparency, with resulting benefits of increasing civic participation and public trust
[37, 53]. Prior work has examined benefits and barriers of open data to understand how well existing
initiatives fulfill this described potential, and how they might be redesigned to better meet these
goals [25]. Open data has been of particular relevance to the HCI and CSCW communities due to
the key role information and communications technology (ICT) plays in making data accessible to
the public [51]. Prior work in CSCW has also looked at open data initiatives through critical lenses
of participation to consider how accessible such initiatives actually are to the public [19, 33].

While prior work has explored many critical perspectives on open data, some suggest that citizen
participant perspectives on their role in open data systems have been underexplored in the open
data literature thus far [48]. To help address this gap, in this work, we explore the following research
questions:
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RQ1: How does participation in an open government data initiative impact citizen perceptions of
government?

RQ2: What value do citizens gain from participating in an open government data initiative?
RQ3: How does participating in an open government data initiative impact citizens’ relationship
with data?

We respond to these questions through a case study with rural hunters about an open data
initiative by a US Midwestern state government agency, the Department of Natural Resources
(DNR). While this open data initiative could be seen as limited because it provides processed, rather
than raw, data back to citizens, we identified some benefits to their approach of prioritizing context
and accessibility, without need for a specialized skillset to interpret the data. In collaboration with
the DNR, we spoke with 14 rural hunters who had participated in the DNR’s nascent open data
initiative, and found that increased data collection and reporting efforts by the DNR has led hunters
to claim a role in the data ecosystem as “the DNR’s eyes and ears” Hunters’ involvement as data
collectors and consumers also led them to develop values for other aspects of the data system in
which they were not involved. For instance, they scrutinized whether the DNR was analyzing their
data in an overly reductive manner, ignoring the variety of experiences and goals across hunters.
Thus, we found that even limited involvement in an imperfect open data system led to greater
investment and critical thinking about data more broadly. We demonstrate how adopting an open
data framework and respecting citizen data collectors can increase goodwill and lead to mutual
benefit between citizens and government. However, these benefits can be capitalized on more fully
if citizens are given access and power to all stages of the open data system.

Through a case study of an open data initiative with rural hunters, we offer new perspectives on
citizen participation in open government data initiatives through three key contributions. First,
addressing RQ1 we contribute evidence of open data initiatives improving citizen participants’
trust and respect of the government agency running the open data initiative. Secondly, addressing
RQ2 and RQ3, we contribute identified benefits that citizens gain from participating in open
government data initiatives, such as increased critical perspectives of data and the subject matter
of the open data initiative. Finally, we contribute recommendations for open data facilitators to
capitalize on these benefits through increased citizen engagement in all stages of the data cycle,
respecting citizens as experts in the open data ecosystem, and prioritizing factors of open data that
facilitate citizen utility of data such as context and legibility.

2 Background
2.1 Open Data in Government

Open data is defined as data that “can be freely used, modified, and shared by anyone for any
purpose” [1]. We define open government data initiatives in alignment with Attard et al. [4] as “any
attempt, by a government or otherwise, to open data that is produced by a governmental entity.”
The word “attempt” in this definition recognizes that some open government data initiatives — like
the one we explore in this paper — may fall short on standards of free use, modification, or sharing.
Goals in implementing open government data include increased transparency, accountability, and
citizen engagement [39, 53]. Open government data initiatives often result in benefits such as
increased transparency and public empowerment, even when these were not established goals [53].
Alongside a wide range of potential benefits across political, social, economic, operational, and
technical domains, open government data has been found to promote greater trust in government
among citizens [25, 37]. However, it should not be assumed that these benefits will be achieved
through simply implementing an open government data initiative. Instead, these benefits can be
achieved through open data initiatives that include accessible and effective use of high-quality data
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and accompany that data with appropriate action by government entitieg.[Here, we contribute
to such ongoing discussions of what bene ts open data initiatives can achieve and what factors of
open data promote, or hinder, these bene ts.

Researchers have previously explored barriers to access and e ective use of operd8atg 19
with aims of developing more accessible data interpretation framewofkel(, 49. Much prior
work on open data has described the technical expertise and interdisciplinary skillset necessary
to make good use of open data as a key barrit? [LH. This barrier falls within the purview of
the data divide a reproduction of the digital divide wherein citizens without strong data literacy
skills are disadvantaged by an inability to make e ective use of open da&21, 25. Through
the data divide, open data can pose a risk of further empowering only those who already hold
signi cant privilege [21]. Some have pointed to a lack of context as a key inhibitor to e ective
citizen use of open data, suggesting that appropriate contextual information must be included for
data to be considered as ope® B3, an argument we extend through our case study. In line with
this argument, researchers have found that it is e ective to orient data interpretation tools around
an aspect of citizen interest, such as locality [34, 40] or social issues [27].

Prior work in HCI and adjacent elds has explored citizen perception of and participation in open
data in a variety of data contexts, including nancial data7, 34], municipal decision-making%2,
and smart city planning 19. Citizens have been found to have a range of motivations for engaging
with open government data, for example, using it as a resource for educatiéj) {o explore data
relevant to their local community 40, or to gain insight into municipal decision making5(.
However, citizens also demonstrate skepticism as to the promised value of open data, raising doubts
that their technical skills are su cient to e ectively engage with open datalf or that open
data would improve the relationship between citizens and government entiti [Thus, even
proponents of open data recognize limitations in its potential for relationship-building between
citizens and data collection agencies.

While the capacity for open data to facilitate greater communication and relationship-building
between citizens and government remains under debate, some have provided evidence for this
potential. Hivon and Titah23] developed a framework to conceptualize dimensions of citizen
participation in open data including communication and relationship-building between citizens
and open-data teams. Within these dimensions, they identi ed themes we reinforce through our
case study, such as citizens being listened to, engaging in direct communication with data teams,
becoming data literate, and ensuring data quali8d. While Hivon and Titah[23] explored these
dimensions of communication and relationship-building between citizens and developers of the data
portal, our participants spoke about open data's role in communication and relationship-building
between themselves and tlgovernment agenagporting and using the data for decision-making.
Therefore, we are able to extrapolate these dimensions to make claims about open data's capacity
to increase civic trust and engagement, beyond engagement with a data intermediary.

2.2 Power, Care, and Expertise in Data

More broadly, HCl and CSCW researchers have recently attended to matters of care and participants'
personal investment in data collection, management, and report@f. Baker and Karasti5]

apply Puig de la Bellacasa's concept of matters of care to local scienti ¢ data practices; they
surface the data care practices and labor undertaken by local data management stakeholders. They
also brie y account for those involved in the data generation, depicting them as remaining involved

in the data ecosystem, rather than becoming marginalized voices a theme we extend through
our case study with rural hunters. Researchers have also explored data collector involvement in
data processes in the context of data donation, where participants donate personal data about
themselves for the bene t of others, similar to blood donatio?d. In this work, Gomez Ortega et al
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[22] examine how to involve participants at di erent levels: as contributors, collaborators, or co-
creators, based on participants' desired level of involvement. Participants had varying motivations
for participating in data donation such as interest in using the data for personal bene t or a desire
for their data to bene t their community. While our participants were not engaging in data donation

in the sense of providing intimate, personal, or bio-metric data, they exhibited similar motivations
for engaging with the data process as contributors and consumers, suggesting a level of personal
investment in and concern for the data.

Increasingly, researchers have sought to investigate the relationship between the consumption
and use of data with subjectivities and emotions. Within the realm of Information Visualization
(InfoViz), for example, researchers have noted that users conceptualize visualizations as an objective,
neutral, and standalone artifact (without thinking of the underlying data sourc&jj{ users maintain
emotional distance with such an artifactf]. Nonetheless, when probed, participants do incorporate
their own personal experiences and have a dialogue with data, leading to seeing the information
as more than graph, even, for example, beginning to emotionally experience data as real p2dple [
Data analysis itself is not a straightforward or singular moment of time in an autospeculation,
Kinnee et al[28] nd that analysis requires multiple, nuanced visits to data, each of which involves
emotional labor and tensions on analytic representation. How data is presented has a dramatic
di erence in its impact on the user (e.g., in leaving a lasting impressior}) Pverall, Lee-Robbins
and Adar[30], after studying the a ective intent of designers of data visualization, despite stigma
against it, argue for a more subjective, emotion-laden view of data visualizations. The participants in
our study similarly viewed data outputs and analysis often with an objective perspective but spoke
of data sources, choices, decisions, and use in emotional terms that spoke of their commitments
and values with hunting.

Lin et al [31] introduce the concept of data hunches as personal knowledge that experts hold
about data that surface explanations or inaccuracies through data contextualization, yet often
go unrecorded in o cial data. Data hunches are inherently tied to expertise in the eld that the
data represents and are typically attributed to those with normative power in the data ecosystem:
analysts, researchers, scientists, and other such data worldy8f. Through the data hunches
discussed by participants in the case study we present here, we expand perspectives on who holds
expertise on scienti ¢ data collected through a citizen engaged open data initiative.

2.3 Case Study Context: Rural Hunters and Data

In HCI and CSCW, much open data work has centered on urban contexts (8.9 [33). In

this work, we explore citizen participation in a rural open government data initiative, broadening
contextual applications of open data in our eld and considering how existing themes for open
data participation, such as data localism or personal interest in data, manifest in a rural context.
In a study of data visualization perceptions among rural Pennsylvanians, Peck &found

that visualizations with local or personal relevance to participants were valued more highly by
participants, echoing similar ndings from open data reporting resear@v,[34). As rural contexts

are often conceptualized as being on the disadvantaged end of digital and data divides3@)g., [
we demonstrate here how our participants' use of (processed) open data can help counter these
narratives. Through their participation in an open data initiative, citizens developed a stronger
role in data and civic ecosystems. Drawing from work on open data in the rural Global South, we
similarly nd that processed, contextualized data may be more e ective in facilitating citizen use
of and bene t from open dataZ(, as raw, decontextualized data may be ine ective in light of
data divide impacts experienced by rural residents. Thus, while the open data in our case study is
processed, we nd that this format is more appropriate for this audience, and can still be considered
open data.
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Prior work across HCI and wildlife management have explored the dynamics between contempo-
rary technologies and rural hunters. Researchers have long considered how emerging technology
could be employed by wildlife agencies for more e ective data collection with hunter§.[How-
ever, as we found with our participants, hunters may still feel that they are not being listened to and
that their hunting experience and expertise does not matter to wildlife agencies. Prior HCI research
with rural hunters has demonstrated the thoughtfulness that hunters demonstrate regarding their
hunting practices, making intentional choices regarding their weaponry and use of hunting aids
guided by personal values and ethic&d. This work also shows how hunters take great care to
develop expertise about the land and animals they hunt, developing country knowledge that
can sometimes be at odds with scienti ¢ knowledgéd. Crowdsourcing has also been explored
as a potential data collection method for rural data on nature, wildlife, and land @835 44,
demonstrating the value that citizens can provide in reporting such data, but with few implications
or intentions for sharing data back to citizens. Crowdsourcing initiatives also tend to frame citizen
contributors as non-experts3y whereas we consider the hunters in this study to be experts in the
domain of the open data initiative.

Similar data collection initiatives have been developed with rural hunters in a variety of contexts.
In the Amazon, researchers developed a mobile app for public participation in scienti ¢ research to
promote sustainable hunting and wildlife managemedt]. The researchers opted for a public
participation model that would involve hunters as data collectors in part to empower local hunters
to guide decision-making on sustainable wildlife managemetti[In Sweden, a public participation
Moose monitoring system has involved hunters as stewards, reporting Moose sightings to inform
hunting season quotasi[/]. However, this system has not been without con ict. Some hunters
raised concerns about a lack of public transparency in the system, with suspicions that data is
being manipulated by reporting agencies. Further, the system introduces a level of surveillance
over hunters in its collection of location data, leading some to suspect that the real intention of the
program is not to collect data on Moose populations, but hunters themselves [47].

Hunters have been characterized as citizen scientists in recent years, with scientists taking
advantage of hunters' close relationship with wildlife to collect dateg[ 3§. In Norway, researchers
developed a surveillance system to track Chronic Wasting Disease (CWD) among local reindeer
populations, using hunters as citizen scientist data collectd@§.[Through a comprehensive
overview of hunters' scienti ¢ contributions to biodiversity monitoring across the European
continent, Cretois et al[13]. found that hunters were used as data collectors for at least one animal
species in 32 out of 36 European countries. The ubiquity of hunters as citizen scientists demonstrates
hunters' crucial role in natural resource management. However, Cretois 4tl8] also point to
some limitations and challenges in relying on hunters as data collectors. For example, hunters
may attempt to in uence hunting season quotas by misreporting observation and harvest data,
leading to mistrust between wildlife agencies and hunters. These works discussed the successes
and challenges of using hunters as citizen scientists and data collectors, but did not capture hunters'
perspectives on their role in the data ecosystem, as is our focus in this work.

3 Methodology

This work was conducted in partnership with a US Midwestern state government agency the
Department of Natural Resources (DNR). This collaboration developed from a prior, separate
study conducted by the last author on the interaction of technology and hunting and connections
between the DNR and that author's university. The DNR is tasked to with managing, preserving,
and enhancing the use of natural resources in the state, including sh and wildlife. Deer hunting
for both sport and meat is central to the state's history and culture. We collaborated with the DNR
to evaluate its recent e orts to build trust with the local deer hunting community. Central to this
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ID Yrsdeer Yrsdeer Mostly County Rural? County Rural? Age Gender
hunting hunting public/ ID ID
in state private  (living) (hunt-

land ing)

(past yr)
Jack >20 >20 Private  NA NA 9 N 69 Male
Steve >20 >20 Private 1 Y 1 Y 60 Male
David >20 >20 Private 2 N 2 N 42  Male
William >20 10-20 Private 3 N 10 N 61 Male
Jim >20 >20 Private 4 Y 4 Y 48 Male
Michael >20 >20 Public 5 N 5 N 54  Male
Chris 10-20 10-20 Private 6 Y 11 Y 50 Male
Robert  >20 >20 Private 7 N 7 N 44  Male
Thomas 10-20 10-20 Public 1 Y 12 Y 26  Male
Scott >20 >20 Public 7 N 13 N 62 Male
Brittany 6-10 6-10 Private 8 Y 8 Y 25 Female

Table 1. Hunter Informant Demographics

e ort is the public release of data they collect. Participants were interviewed and were given a
survey beforehand to indicate which data collection activities they had participated in and what
public data sources they had used. We recruited both hunters and conservation o cers (COs)
(e.g., game wardens), who educate and liaise with hunters as well as enforce state hunting laws.
We spoke with COs, because, among those employed by the DNR, COs are most frequently on
the ground, interacting with and hearing from hunters. The DNR provided us a list of people of
people who head various deer hunting groups in the state and conversation o cers (i.e., game
wardens) of counties with active deer hunting. The DNR also reached out on our behalf (due to
privacy concerns) to people that have directly reached out to the them in the past (e.g., through
telephone calls, social media, email, or written letters). We also recruited participants through
social media groups about deer hunting in the state. All potential participants were asked to Il out

a pre-interview survey to express interest. Tables 1 and 2 displays the demographics of our hunters.
Ages are approximate because participants were asked what year they were born in. The rural
column indicates whether the respective counties are classi ed as non-metropolitan as based on the
2023 Rural-Urban Continuum Codes published by the USDA (US Department of Agriculjre) [
for our purposes we equate non-metropolitan as rural. Our participants are nearly all white males
hunting is heavily skewed towards white men in the US (a 2011 national report found 90% of deer
hunters were men and 96% were whited). Overall, participants hunt, live, and work in a mix of
rural areas. This study was approved by the authors' Institutional Review Boards as an Exempt
study. Potential participants were provided with an information sheet detailing the study purpose,
procedures, data con dentiality, and its voluntary nature (participants could withdraw at anytime).

3.1 Limitations

This work presents a case study of rural hunters from one state. Thus, the ndings are not intended
to be generalizable, but to highlight, through these participants in this context, opportunities and
guestions that future open data initiatives may take up across other contexts and larger-scale
studies. Further, within the context of rural hunters, our sample has a high level of experience that
may skew our ndings. Our understanding of hunters as experts in hunting data and the level of
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ID Yrsat Hunting Mostly County Rural? County Rural? Age Gender

DNR frequency public/ ID ID
private (living) (work-
land ing)
(past yr)
Kevin 10-20 Frequently Public 14 N 14,15, N,N, 35 Male
16 N
Mark 6-10 Rarely Even split 14 N 14 N 32 Male
Rick  10-20 Frequently Private 1 Y 1 Y 39 Male

Table 2. Conservation O icer Demographics

care for data that they demonstrated may have been in uenced by the expertise they developed
across years of hunting. A sample with greater representation of less experienced hunters may
have yielded di erent ndings. However, as we will describe further throughout Section 5, we
believe that all citizen participants in open data have expertise to contribute and we hope that
future work in open data will continue to explore how treating citizens as experts in open data
topics may yield more bene cial outcomes from open data initiatives.

3.2 Folk Theories of Data Collection and Action: Card Sorting Interviews

Drawing from previous studies on folk theories surrounding online platfornigf], we used a card
sorting method to understand how hunters perceive how and why data is collected, analyzed, and
presented by the DNR to make decisions. Card sorting provides an easy way for participants to
visualize and articulate their mental models in our case, the mental models of how data are related
and have impact on the DNR's policy decisions. The data collection for this study happened in the
midst of the COVID-19 pandemic, so remote methods were used.

In consultation with the DNR, two digital whiteboards (Miro platform) with cards representing
data collected were created to run the card sorting session with participants. The data was collected
by the DNR through the following instruments (anonymized):

Post Hunt Survey: Traditionally reported at physical deer check stations, this now digital
version asks questions about their experience with the deer and the hunt. The DNR states
that the survey is used to understand deer populations trends, hunter satisfaction, and deer
biology.

Deer Registrar: It is required for hunters to register their harvested deer within two days.

Deer Management Survey: This is an expansive annual survey to obtain feedback from the
public, including but not limited to hunters, on how the DNR is managing deer.

Trail Shot: The DNR provides trail cameras for landowners to deploy and capture data on the
distribution of wildlife.

Bowhunters Index: Bowhunting requires long periods of silence (due to the close distance
required to successfully hunt game), making bowhunters an ideal population to report
observations of wildlife to biologists.

CWD Surveillance: The DNR allows hunters to report suspected cases of sick deer (e.qg.,
chronic wasting disease).

The rst version of the whiteboard presented all the instruments alongside the types of data
collected; the second version organized all the data collected into categories. We presented these
two whiteboards because, based on pilot interviews, some informants found it easier to make sense
of the sheer quantity of data according to the instrument they came from, while others preferred
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to discuss the di erent types of data collected, regardless of the instrument. In both boards we
obscured but later revealed possible actions the DNR might take based on analyzing public data.
Informants were also free to create new cards. Appendix A provides screenshots of the digital
whiteboards we used.

Informants were prompted to arrange these cards to explain what they thought the DNR does
with the data. To facilitate this exercise, we asked informants to rst choose cards (i.e., data) they
thought were particularly important to the DNR, arrange the cards, discuss how the dataaty/zed
by the DNR (e.g., How do you think this data is analyzed by the DNR? ), and nally waetions
are taken by the DNR based on their data analysis (e.g., What actions do you think the DNR takes
based on analyzing this data? ). Throughout the card sorting exercise, we also utilized auxiliary
cards to ask hunters about stakeholders and topics intersecting with data (e.g., game wardens,
biologists, state government, deer seasons). We also asked informants about their perceptions of
the DNR how e ective the DNR is as an state agency primarily around deer management (e.g.,
Can you tell me a speci ¢ time when you felt the DNR was doing a (good)/(needed to do a better)
job with deer management? ) and how it has changed over the last 5 years (to gauge how hunter
trust with the DNR has changed over time).

During the interview we also probed informants on how they used public data released by the
DNR (e.g., Describe to me the last time you remember using this data ). We then asked how (e.qg.,
over social media) they discussed the data with others, such as friends or family.

Fig. 1. Deer Harvest Data (le ), EHD Maps (right)

For the above questions, informants were reminded of the various ways the DNR releases deer
hunting-related data to the public:

Deer Harvest Data: Based on registrar data, this provides dynamic visualizations of current
and historic deer harvest counts. Hunters can see harvest totals, harvests by county, harvest
by types of deer (e.g., buck vs doe), and equipment (e.g., bow and arrow vs ri €) (Figure 1).

Epizootic Hemmorhagic Disease (EHD) Maps: This online interactive map dynamically
shows counts of tested, suspected, and con rmed cases of deer infected with EHD by county,
which is about 90% fatal (Figure 1).

White-tailed Deer Report: A nearly 200-page report of the state's deer herd, including hunt-
ing season data, deer vehicle collisions, and survey results (Figure 2).
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