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Abstract
Social impact assessment (SIA) is well-established but uses conventional approaches that have become
less effective in recent decades, particularly in relation to declining survey response rates and a lack of
youth engagement. Images from digital archives and social media sources are poised to advance the
research and practice of SIA by transcending text-based methods with insights into changing landscapes,
and human engagement with them. This viewpoint describes progress, challenges and cautions towards
the development of such tools (defined as culturomics), using hydroelectricity cases to illustrate
potential approaches. These tools build on foundational work in a range of disciplines, including the
humanities and computer science. We describe necessary advances in machine learning, image
digitization, and data aggregation and visualization techniques, as well as ways to ensure that such tools
are carefully tested, applied and interpreted. Challenges include the automation, acquisition and
management of datasets, and using these tools appropriately and equitably. Critically, culturomics of any
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kind must not be used as a replacement for engagement with people, but as complementary to inclusive
stakeholder engagement.
Keywords
Archives; computational social sciences; cultural ecosystem services; digital humanities; social media;
machine learning; volunteered geographic information
Highlights
Image-based digital archives and social media present opportunities for new SIA tools.
Application-ready big data approaches are emerging across many fields.
SIA scholars, practitioners and stakeholders should engage with culturomics.
Challenges include automation, digitization, interpretation and justice.
Culturomics of any kind must not replace engagement with people.
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The need for new tools for SIA
Environmental assessment is a long-established practice with wide-ranging procedures for data
collection and analysis, focused on the anticipation of impacts from policy or project proposals. Within
social impact assessment (SIA) in particular, conventional tools for assessment include local surveys,
analysis of secondary data (e.g., census data), interviews with key informants, and a range of methods
for anticipating social impacts such as the calculation of multiplier effects, straight line analysis, and
comparative case studies (Asselin and Parkins, 2009). Although there are some efforts to update these
methods with more sophisticated approaches to public participation (Sinclair and Diduck, 2017) or
simulation models (Karami et al., 2017), many of these advances remain within the realm of academic
work, with limited application in the practice of SIA. Although the SIA literature has traditionally
focused on ex ante assessments of impacts, this focus is changing with growing attention to ex post
assessment where long-term policy or project monitoring comes into focus. This shift in the definition of
SIA is reflected in the work of Vanclay et al. (2015), where SIA is described as:
“the process of identifying and managing the social issues of project development, and
includes the effective engagement of affected communities in participatory processes
of identification, assessment and management of social impacts” (Vanclay et al.,
2015, p. iv).
Although the identification and management of social issues is a point of focus in SIA literature,
methods for doing this work have not advanced significantly in recent decades. SIA remains entrenched
in conventional public engagement procedures and analysis using local household surveys and census
data (Parkins and Mitchell, 2016). Such conventional methods are rendered increasingly ineffective
because of steep decreases in survey response rates and associated growing biases in those who
participate (Connelly et al., 2003, Stedman et al., 2016). Additionally, after a development is approved,
follow-up social monitoring is rarely undertaken to confirm the predicted effects or to assess the
effectiveness of impact mitigation.

A real weakness of SIA is the bias introduced by voluntary public participation, meaning younger
demographics are often underrepresented (Checkoway et al., 2005). Though apathy toward politics and
public affairs has generally increased over the past 30 years, people under the age of 25 show the biggest
decrease in interest (Delli Carpini, 2000). Younger generations have very different conceptions of civic
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engagement, but should not be ignored (Blandford et al., 2015). Much of the engagement around public
issues that does occur within this demographic cohort – Generation Y or so-called Millennials who were
born from the early 1980s to early 2000s – happens on social media where this generation documents
their lifestyles and attitudes (Delli Carpini, 2000). Despite its increasing ubiquity, social media is
generally only used in SIA to share information and occasionally monitor online sentiment (e.g.
Twitter). Such uses are important for tracking opposition around specific projects but less nuanced when
it comes to understanding the social and cultural implications of those proposals (Hanna et al., 2016).

In an increasingly digital world, practitioners of SIA have a growing opportunity to leverage a wider
range of datasets, including digital images and associated text in archives and social media sources
(Esteves et al., 2012). The term ‘culturomics’ encompasses this growing field of research, described as
the use of text-based corpora, or collections, to understand culture. The inventors of this term leveraged
the Google Books database to track the usage of words and phrases (and thus one lens on culture) over
time (Michel et al., 2011). They liken culturomics to the microscope or telescope, as it makes visible for
study a dimension that was previously largely hidden. Even using only the text associated with online
activity, such as search engine queries and Twitter traffic, researchers have been able to track cultural
trends and monitor environmental conditions (Di Minin et al., 2015, Ladle et al., 2016). Given the
growth in image-dominated datasets, however, we are thinking very small indeed if we do not leverage
the increasing volumes of online images, particularly those generated by citizens (Sherren et al., 2017).
Unlike predominantly text-based sources such Twitter, which is more explicitly polemical, messages
carried by landscape images on social media often imply landscape perceptions, preferences, and
lifestyles. Research using social media is typically nonreactive, as subjects are unaware of being studied.
This may not mean that such research is immune to biases such as social desirability. Social desirability
oriented towards peers and other expected audiences will undoubtedly bring different perspectives to
SIA, however, than bias introduced by government or proponent intervention. Image collections that
provide a longer historical perspective are also held in other increasingly digital databases, such as
newspapers/sites and archives.

Advances in publishing technology have come with the widespread means to easily produce and publish
image, audio, and video and therefore a need to widen the lens through which we observe
human/environment issues. We focus here on the potential of leveraging online images and technical
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capabilities in image processing to improve SIA tools. We exclude here the understanding of
environmental and social change that can be determined through analysis of aerial imagery such as from
satellites, either using feature recognition or spectral analysis. Drawing on Vanclay’s (2002) distinction
between social impacts and social change variables, we see culturomics contributing to several social
change domains. These include demographic processes (e.g., influx of tourists and seasonal workers,
displacement and dispossession), and socio-cultural processes (e.g., perceived differences between
community groups, changes in cultural values). Geographic processes are particularly relevant here, with
attention to how social change accompanies land use conversion and diversification, urbanization,
gentrification, changing transportation systems and other physical changes and uses of the landscape.
Given the exponential growth in digital archives and the recent emergence of culturomics, in this
commentary we describe the interdisciplinary state-of-the-art that is converging to enable new tools for
SIA, using hydroelectricity as a case study, and describe some of the opportunities and challenges that
accompany the development and use of such tools.

The interdisciplinary state-of-the-art
A ‘pictorial’ turn is afoot across many fields that is increasingly well-described (Bachmann-Medick,
2015) and already plumbed for insight in the arts, humanities and social sciences (e.g. Graham et al.,
2011, Pink, 2003). It includes approaches to describing contemporary culture, as well as tracking
cultural change through time. For the latter, we can build on approaches in art history that observe
cultural shifts such as landscape perceptions and cultural norms (Halkes, 2006). More recently fields
such as material and visual culture studies explore cultural changes in environmental behaviour through
artefacts such as paintings, advertisements, television shows and everyday objects (Bennett and Joyce,
2010, Shove et al., 2007). These fields demonstrate that structured analysis of images can help us
understand not only their contents and meaning, but also the emotional power that images acquire as
they move between individuals and across cultures through various media (Belting, 2011). One can
easily imagine what longitudinal insights could be established using increasingly digitized newspaper
and archival image corpora.

The integration of social media into contemporary society provides emerging opportunities for
describing today’s culture. Images are being shared online with a frequency and density that is culturally
unprecedented. These images reveal personal values, lifestyles, landscape uses and perceptions. Because
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of shifting technologies – which social media software is being used, its uptake and demographic biases,
and its internal rules for use – tracking change over time is less possible with social media. Images hold
great potential, however, for understanding how the connections between features and values are made
over space. Existing methods for doing this, for example photo-elicitation or values mapping with
research participants (Brown and Fagerholm, 2015, da Silva Vieira and Antunes, 2014), are conceptually
rich but time-consuming in both data collection and processing. Through passive (i.e. non-reactive) data
collection, social media offers a clear opportunity to increase sample size and compensate for biases
introduced by researchers using more active approaches (i.e. those generating rather than collecting
data). Barry (2013), for example, demonstrated such image-based approaches can help develop nuanced
understandings of public concerns about grazing on public lands, and help avert conflict over land
management issues.

In recent years the techniques for automation in the processing of such data volumes, whether social
media or archival, have matured in their sophistication and application. ‘Big Data’ refers to the
phenomenon of having large volumes of data in a variety of unstructured formats accumulating at high
velocity. The human brain can readily comprehend and analyze images and unstructured text, but only in
relatively small amounts. Computer scientists are developing sophisticated algorithms to help in cases
where we have too much data and not enough humans. Machine learning algorithms can learn how
humans processed a set of images and text, and apply that understanding on a vastly larger scale. Image
recognition algorithms, once trained, can generate descriptions of the events, objects, and interactions
occurring in an image (Fang et al., 2015, Karpathy and Fei-Fei, 2015). Automated approaches can also
be used to determine where photographers sharing work online actually live, even if their profiles are
anonymous (Rugna et al., 2012). Combining images and caption text within analyses may indeed help
balance the varying weaknesses of each source, including the use of colloquial language and intentional
misspellings (Agarwal and Yiliyasi, 2010). Technology companies often deploy these algorithms for
real-world applications through cloud-based web services (e.g. IBM Bluemix Watson APIs, Google
Cloud Machine Learning, Microsoft Azure Machine Learning Studio). Application of digital media
analysis also extend to emerging areas of computational impact assessment and social computing, for
instance to assess the individual and broader impacts of social change documentaries and projects
(Diesner et al., 2014, Diesner and Rezapour, 2015, Rezapour and Diesner, 2017).
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Leveraging images to track social, environmental and cultural trends builds on advances in other fields,
sitting at the nexus of several new and established methodologies. As mentioned above these ideas are
related to the proliferation of Big Data and ubiquitous public connectivity, reflecting the turn toward
digital humanities and computational social sciences (Cioffi-Revilla, 2010) as well as artistic and
aesthetic data visualization (Kim and Park, 2013, Viégas and Wattenberg, 2007). In biophysical terms,
such an undertaking is supportive of landscape sustainability science (Musacchio, 2013, Wu, 2013), and
cultural ecosystem services (Chan et al., 2012). At the intersection of these is conservation social science
(Bennett and Roth, 2015) and visual and landscape sociology (Beilin and Bohnet, 2015, Harper, 2012).
It builds on volunteered geographic information (Goodchild, 2007), produced intentionally through
citizen science or as through user content generated as a by-product of social media participation.

New modes of analysis and visualization
The high dimensionality of image-based culturomics may call for approaches to data analysis and
visualization, such as spatial and conceptual mapping, aggregation and clustering that will be relatively
new to SIA practitioners.

The largest and fastest moving body of research to date using social media-derived images to inform
environmental decision-making is the mapping of cultural ecosystem services. Such cultural benefits of
nature (e.g. aesthetics, recreation, inspiration, education, sense of place) have limited monetary proxies
that can be included on balance sheets to inform decision-makers (Chan, Satterfield, 2012). Because of
this limitations some researchers seek to map cultural ecosystem services so that they can be considered
in planning decisions alongside other phenomena (Kopperoinen et al., 2017). These approaches include
participatory mapping exercises as mentioned earlier, but also, more recently, the use of online
secondary datasets such as photo-sharing sites and social media, including Panoramio, and Flickr
(Martínez-Harms and Balvanera, 2012). These mapping tools demonstrate the utility of leveraging
images, but also reveal the need for carefully understanding source data and methods. For instance,
some online photo-sharing sites focus on intact ‘natural’ ecosystems even though that excludes humanmodified landscapes where some cultural services are more prevalent (Braat and de Groot, 2012). Mapbased approaches may also simply reveal observation bias created by existing roads and population
densities. More recent work on cultural ecosystem service mapping takes a ‘causal approach’ (Plieninger
et al., 2013), to understand what is driving the revealed values (Oteros-Rozas et al., van Zanten et al.,
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2016). The application of such approaches in SIA tools would allow for the identification of hotspots
(and their causes): of public values, lifestyles and preferences related to specific proposals.

It may be, however, that diagrammatic visualizations are more powerful for some SIA applications.
Tourism researchers have developed approaches for the statistical association of themes and features
coded from images and associated text (Stepchenkova and Zhan, 2013). The resulting landscape
perception diagrams are conceptual, rather than spatial, and thus relatively robust to biases that result
from differences in methods. Impacts to the landscape are one of the key challenges in matching
development proposals to evolving societal values. Scholars, development proponents, opponents and
decision-makers alike could use such diagrams to understand how landscape changes are likely to affect
local residents. For instance, impacts may be revealed by identifying at the features that are expected to
change and exploring the strength of associations to specific values or activities. Algorithms that can
separate locals from visitors can provide additional insight, such as illustrating potential conflict around
landscapes of production (livelihoods) and landscapes of consumption (leisure) (Gill and Reed, 1997,
Walker and Fortmann, 2003).

Although most approaches to analysing social media involves translation into text (Bachmann-Medick,
2015), such as via the process of coding or classification (whether manual or automated), alternatives do
exist. The most ground-breaking work of this kind is being carried out in the fields of artistic and
aesthetic data visualization (Kim and Park, 2013), where non-text corpora are analyzed – averaged,
clustered, visualized – without conversion to text at any point. They reveal the cultural patterns “too
mundane, or too abstract” to have been written down (Ginosar et al., 2015, p. 1). For instance, over a
decade ago artist Jason Salavon averaged Playboy centrefolds and yearbook photos, by decade, to
illustrate shifting styles, ideals and behaviours. More recently Ginosar and Rakelly (2015) tackled
yearbook images computationally, identifying high school ‘types’ within each decade using clustering
algorithms, and tracking increasing smile curvature. Landscape presents similar opportunities. In 2008
Salavon simulated a number of photos of Chicago based on favourite tourist views, and overlaid them
using transparency (Figure 1) (Viégas and Wattenberg, 2007). Today, such photos would not need to be
simulated, thanks to enthusiastic photo sharing online. Automated filtering and clustering of such images
could reveal archetypal views of the landscape, informing land management decisions and SIA.
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Figure 1 Jason Salavon, City (westward), 2008, Retrieved from http://salavon.com/work/City/ and used
with the permission of the author. This art piece was created by adding together simulations of popular
tourist views of Chicago.

Hydroelectricity case studies
It is an interesting time for hydroelectricity, with dam construction and dam removal happening in
parallel, neither without controversy (Sherren et al., in review). We do not seek here to endorse either,
but to use two Canadian hydroelectricity proposals as an opportunity to explore the value of engaging
with public images in the practice of SIA. Text-based analysis of Instagram and Twitter coverage of
these two proposals demonstrated not only the different ways these social media platforms are used –
Twitter to share opinions, Instagram to share lifestyles – but also the limitations of purely text-based
assessments (Chen, 2015). By contrast, image-based analyses have driven new insight. The methods
used to develop these visualizations are fully described in the references given below, and are only
briefly outlined here.
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A new large dam is under construction at what is called Site C, the controversial third dam on the Peace
River near Fort St. John, British Columbia. Recently Chen et al. (in review) has manually coded, and
statistically associated, features, activities and values evident in a year’s worth of landscape Instagram
images and captions from the planned Site C headpond area (Figure 2). This approach is a nonreactive
mirror of cognitive approaches to understanding sense of place, where respondents are asked in surveys
about place attachments (connection, utility, personal identity) and how those relate to what the place
physically comprises (Brehm et al., 2013). Derived from predominantly youth perspectives, based on
user profiles, the resulting conceptual diagram allows us to predict the way the dam will affect this
neglected demographic cohort. Based on Figure 2, changes to the river and inundation of riparian land
that will accompany the dam, might degrade landscape aesthetics and reduce the likelihood of youth
taking road trips to experience the area. Moreover, the sense of home of young residents will also likely
be impacted by the flooding of farmland. These insights may not have been considered in the Site C
SIA, given the general lack of participation of this cohort in stakeholder processes.

Figure 2. Sample of a conceptual landscape perception map based on statistical relationships between
activities, values and features coded from a year of landscape images and captions on Instagram from
the proposed headpond area of the now-approved Site C dam, Peace River, British Columbia, Canada
(Chen, Parkins, in review).
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Consider also the case of the Mactaquac Hydroelectric Dam near Fredericton, New Brunswick. In
operation since 1968, this dam can supply 12% of the province’s power and serves as a transportation
bridge connecting two highways. Construction flaws required a decision to be made in 2016 about its
future. Options included repairing or removing the facility, each at a cost in the billions of dollars
(CAD). An extensive public consultation process recently sought input from across the province on the
dam’s future. When a year of geocoded landscape Instagram posts from its headpond area were coded
based on captions and mapped, new insights emerged. For instance, it became evident that the town that
was built to hold those displaced from the dam (called Nackawic (Figure 3)) had not accrued the same
range of overlapping values in the decades since construction as had the older extant communities, even
Meductic with a quarter the population (Chen et al., in press). This finding is consistent to others
suggesting that length of association is critical to sense of place (Smaldone et al., 2008, Vorkinn and
Riese, 2001), and is useful for post-hoc reflection on the implications of forced relocation (Si, 1993).

Figure 3. A map showing where all coded values coded to landscape images overlapped for the
Mactaquac headpond area, New Brunswick, based on a year of geo-coded Instagram posts. Coded
values included aesthetics, sense of home, community attachment, cultural identity, lifestyle, and
memory (adapted from Chen, Parkins, in press).
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As image producers and publishers, the public creates and curates their own visual expressions of their
values, aesthetics and ideology. It is important to note that these are not only in addition to what they
may communicate through other means, but often, crucially, even in contradiction to what is
communicated verbally or textually, and, in particular, what is said in traditional fora like meetings and
surveys. Those engaged with the Mactaquac public engagement process consulted social media
platforms for text-based insights (National Public Relations and Corporate Research Associates, 2016).
They may have found the two posts shown in Figure 4, but neither includes useful text. Yet inferences
may be able to be made based on the combination of image and caption. The careful composition of the
Instagram image on the left might suggest that the author accepts the dam as part of the landscape and
considers it aesthetically pleasing. The Twitter image on the right may suggest the author values the
transportation aspect of the dam, as well as seeing it as a worthy backdrop for a “photo-op” roadside
stop. Both posts are geo-tagged and included dozens of pieces of metadata that could further inform
analysis. This level of inference is achievable using an automated image classifier with sufficient
training. These interpretations of images may be unnerving to some readers. We agree that image-byimage analysis and interpretation is highly subjective, but a higher data volume including similar
features could aggregate to generate new insight. These insights may reveal consensus as well as
diversity in values and experience with the landscape and proposed landscape change.

Digital image repositories in archives and newspapers also offer powerful ways to monitor and
understand the impact of past hydroelectric change, for use during recommissioning or recertification
processes. For instance, the Oldman Dam was constructed in 1992 near Pincher Creek, AB, to remedy
inconsistent rainfall and enable crop diversification, as well as for hydroelectricity and recreation. It was
controversial for its forced relocations, violation of First Nations rights and bypassing of environmental
impact legislation (Glenn, 1999). Text-based analysis of newspaper coverage of the issue suggests that
journalistic interest waned with the controversy (de Loë, 1999). Analysis of local newspaper text and
images beyond that which explicitly covers the dam could tell us much more about the place, its people
and their changing relationships to local landscapes. A baseline of pre-dam lifestyles and concerns could
be compared with those emerging from coverage over the subsequent years. Location and other
keywords could reveal spatial discontinuities or cultural inequities in such patterns (Yzaguirre et al.,
2015). Such opportunities support the need to build robust and continuous archival data sets to fully
realize the monitoring aspect of new SIA tools.
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Figure 4. Sample images and captions from Instagram (left) and Twitter (right) posts about the
Mactaquac Dam, New Brunswick, that might confound text-based analysis.

Toward better SIA tools leveraging online images
We call for the development and careful testing of tools that leverage image data types to enrich SIA, as
well as advance environmental and social justice objectives via scholarship and professional practice.
For instance, beyond the practice of SIA, such tools could be used to identify and visualize
environmental racism (Moore et al., 2017, Pearsall and Pierce, 2017, Reed and George, 2011). While
Figures 2 and 3 represent a powerful synthesis of hundreds of images in a rural setting, automation will
be required to: leverage larger databases; extend to longitudinal analysis; undertake post hoc monitoring;
track changing use of the landscape, emerging expressions of cultural practice and their material and
symbolic manifestations (cultural memes); and, understand landscape change more generally. Rich data
with the capacity to provide insight on values, lifestyles, history and culture reside in the databases of
newspapers or private companies that provide social media services, as well as public institutions such
as archives. One could imagine an automated tool that generated maps, diagrams or line graphs to reveal
how features, activities, and values varied in time or space (building on Google’s Ngram Viewer (Aiden
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and Michel, 2013)). Queries could be driven by location, time period or keyword. Of course, such
powerful tools do not come without challenges and cautions (Boyd and Crawford, 2012, Cresswell,
2014, Mah, 2017). Given the nature and number of these challenges and cautions, it is important that
those with interests and expertise around society, culture and justice become as central to the
development and testing of such tools as technical experts and SIA practitioners.

Some challenges relate to the source datasets themselves, their completeness, diversity and how we use
them. The ubiquity of image production and sharing opportunities forces questions about intention,
authenticity, and bias (Pink, 2011). Online sources contain systematic biases, as do archives, which
house collections donated by or bought from prominent people, and newspaper photography that filters
only the ‘newsworthy’ (and perhaps even decreasing amounts of that, given shrinking budgets at
conventional media outlets). Knowing the provenance of images is relevant to identifying and mitigating
bias (Bachmann-Medick, 2015), as automated analysis is vulnerable to codifying the biases of data
creators (Boyd and Crawford, 2012). For example, power imbalances in decisions of what to digitize
and what not to digitize can transfer those imbalances to analytical results (Avery and Holmlund, 2010).

As is the case with most research methods, it will be important that users realize there will be important
limits to what any such tools can ever achieve, particularly in relation to disadvantaged populations that
hold significant stake in development decisions. For instance, certain points of view (e.g., indigenous
populations, religious minorities) and experiences (e.g., rural poor, the elderly) are likely to remain
relatively invisible online, either due to imbalances in access, or an understandable desire to protect
personal, cultural or local practices (Mah, 2017). Even if these imbalances are remedied, historical
records cannot be corrected and longitudinal analysis using such data will never represent these
underrepresented voices and experiences.

Concerns about the relative incompleteness of digital media are particularly pressing because the United
Nations Declaration of the Rights of Indigenous Peoples (United Nations, 2008) enshrines the legal right
of Indigenous groups to withhold consent to development. Justice in such tools will require more
systemic justice: Indigenous communities brought on par with others in terms of digital and
transportation connectivity, services such as education and health, and press coverage of all of the
14

above. Meaningful and inclusive SIA is particularly critical in the Canadian context, in light of the
recent recommendations of The Truth and Reconciliation Commission of Canada (2015) that seeks to
forge new relationships between Indigenous and non-Indigenous Canadians after centuries of injustice
and harm.

Other challenges relate to how we might use these tools. Triangulation of insight using a range of data
collection and analysis approaches will be critical to achieve balance in SIA or other social justice
applications. Any such approaches require careful testing and comparison with more conventional
methods of insight generation (as demonstrated by, e.g. Hausmann et al., 2017). Attention must be paid
to diversity as well as aggregation. For instance, while an image-enriched SIA tool may theoretically suit
such rich Indigenous visual cultures, care must be taken that such a tool is sensitive to different ideas of
the sacred and of cultural knowledge and values. Culturomic tools must also not replace direct
engagement with people, but rather be used to complement it. Continuing to advance the rich history of
SIA that combines both technical as well as participatory methods, as summarized recently by Karami et
al. (2017), will be an ongoing challenge given likely pressures to use culturomics as a short-cut.
Culturomics cannot replace the richness of interpretation that often comes from close contact through indepth interviews with research participants. We would not endorse any implementation of culturomics in
SIA that seeks to by-pass genuinely participatory engagement.

Other challenges remain technical. Training machine learning algorithms is non-trivial and typically
requires labelled data, which has contributed to slow adoption outside of lab environments. Some citizen
science projects have inspired smartphone users to generate training databases for large search tasks, by
turning image capture and classification tasks into games. For longitudinal analysis to be possible,
progress in machine learning must also be matched by the digitization, cataloguing and public access of
images held in public archives and newspapers. Such techniques will depend on the widespread
availability of, and access to, digital image databases with strong spatial, temporal as well as thematic
metadata to aid selection. Ethics and copyright issues also arise when using volunteered images in
research that can in part be solved through aggregation (as in Google Ngram Viewer (Aiden and Michel,
2013)).
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Conclusion
We argue that images offer a unique and underused lens through which to understand human
engagement with the environment. Digital image datasets such as those on social media, and housed in
newspapers and other archives, could help SIA practitioners and others identify issues, predict
responses, inform future proposals or reflect on the impacts of past ones. Thanks to progress in computer
science and other fields, culturomic tools are on the horizon to leverage digital image datasets. Such
tools hold considerable promise as nonreactive research methods to expand the SIA toolkit. Social
scientists, archivists, as well as members and scholars of disadvantaged communities or cultural groups
must become centrally involved to ensure that such tools are carefully developed and tested, and
appropriately and justly applied. Such tools must never replace direct engagement with stakeholders.
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