
Article

Geography and the future of
big data, big data and the future
of geography

Mark Graham
University of Oxford, UK

Taylor Shelton
Clark University, USA

Abstract
As digital social data have become increasingly ubiquitous, many have turned their attention to harnessing
these massive data sets in order to produce purportedly more accurate and complete understandings of
social processes. This intervention addresses the relationships between geography and big data and their
intertwined futures. We focus on the impacts of an age of big data on the discipline of geography and
geographic thought and methodology, as well as how geography might provide a useful lens through which
to understand big data as a social phenomenon in its own right. Ultimately, we see significant potential in big
data, but remain skeptical of the prevalent discourses around it, as they tend to obscure, more than reveal,
the complexity of social and spatial processes.
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Data are now ubiquitous. Sensors and software
are digitizing and storing all manner of social,
economic, political, and environmental patterns
and processes. As the size of these data sets has
increased exponentially, many have begun to focus
on how ‘big data’ can allow potentially unprece-
dented insights into our world. Furthermore, much
of these data are geographic in nature and contain
either explicit or implicit spatial information. Now
that the big data produced by so many places and
processes can be mapped, measured, and analyzed,
many have argued that big data possesses the poten-
tial to produce fundamentally new ways of knowing,
enacting, and being in the world.

While there is an effort underway to critically
interrogate discourses and practices surrounding big
data and related shifts in social science practices
(Boyd and Crawford, 2012; Crampton et al., 2013;
Floridi, 2012; cf. Miller, 2010; Savage and Burrows,
2009), there has yet to be a significant, sustained
effort to understand its geographic relevance. As
such, it is specifically the links between big data and
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its spatial contexts, meanings, processes, and
effects that we seek to interrogate in this forum.1

Interrogating the relationship between geogra-
phy and big data first requires reflecting on what
we mean by geography and what we mean by big
data. We are concerned with geography as an
institutionalized academic discipline, as a way of
thinking about the world (consistent with what
has been termed the ‘spatial turn’ in the social
sciences), and as a particular quality that big data
can possess. Similarly, we seek to understand big
data not as an entirely unified and coherent thing
around which we should police boundaries but as
a set of discourses, objects, and practices. It is both
the assemblage of skills, information, and resources
to analyze and something that can itself be subject to
analysis.

The first thing we might want to ask is what are
data, and at what point do they become big? As long
ago as the 17th century, philosophers were employ-
ing the word ‘data’ to refer to information assumed
to be factual (Taylor, 2012). In a contemporary
sense, we take the word to indicate information that
is collected through some form of measurement as
well as the lowest level of abstraction in any sort
of meaning making.

Big data, however, are more difficult to define.
The modifier ‘big’ is always relative and represents
a moving target. Contemporary ‘small data’ were
extraordinarily large a half-century ago, and con-
temporary notions of big data will likely be tiny just
a half-century into the future, making it difficult to
define the ‘bigness’ of data by its size or volume
alone. Is it therefore more useful to think of big data
as being transactional? Many, including several of
the commentaries that make up this forum, turn to
Laney’s (2001) definition of big data as possessing
the three V’s: volume, velocity, and variety. Or
should big data be defined not by the data itself but
by the effects that it engenders? Perhaps big data
could be defined as representing a broader computa-
tional paradigm in research and practice, in which
automated algorithmic analysis supplants domain
expertise.

We initially posed a series of questions to our
panelists to inform their presentations, which in turn
guided the pieces published in this forum.2 But

rather than restating these questions and attempting
to answer them ourselves, we instead find it more
useful to reframe the resultant discussion around
two opposing, but related strands visible within our
original approach to the panel: geography and the
future of big data, and big data and the future of
geography. That is, we are interested in understand-
ing what the so-called ‘big data revolution’ means
for the practice of geography as well as how geogra-
phy offers an important perspective on the social
(and spatial) implications of big data. Doing so
allows us to set out what we see as the central lines
of promise, possibility, and peril of the coming
together of geography and big data.

Big data and the future of geography

Whatever exactly big data is, it appears as though
something important has changed. We are in a
moment where we are faced with both ever fewer
barriers to the collection, storage, processing, and
outputting of data and ever more data being created
from people interacting with other people, machines,
the environment, our cities, and virtual code and
architectures. The flood not just of data but of the
ways that we collect, collate, and use them is already
having profound implications on a range of social
processes and practices. But in the rush to start utiliz-
ing big data, many have neglected questions about
whether or how it might be integrated into preexisting
structures of scholarly knowledge production.

In his seminal 2008 piece in Wired Magazine,
Chris Anderson suggested that big data might spell
the end of theory, as a wealth of readily accessible
data could be all we need in order to understand any
given phenomena (Anderson, 2008). We would no
longer have to speculate and can simply observe and
measure. Although Anderson’s piece has been
widely ridiculed for its naı̈veté, it raises an impor-
tant question: What do big data mean for how we
do research and create knowledge? How does big
data change how we position ourselves in relation
to our object of study, our methodologies, our epis-
temologies, our funding sources, and the ways in
which we understand truth?

As we codify ever more of what we are and what
we know in digital data shadows, big data has
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emerged as not just a way of describing data itself,
and our increased prowess in measuring, mapping,
analyzing, and visualizing, but a meme that speaks
to and produces new ways of establishing truth. The
increasing reliance on relatively new types of data
presences in order to feed ways of measuring, mod-
els, algorithms, and information systems could mean
that knowledges that are not so easily encapsulated
within big data frameworks might become devalued.

Although big data presents challenges to con-
ventional notions and practices of ‘hard’ science,
including to the field of geographic information sci-
ence (Goodchild, 2013; Gorman, 2013), our worry
is that the prevalence of the big data meme might
lead to a new scientistic, positivist, and quantitative
turn in the social sciences by reducing the space for
critical, qualitative, and postpositivist research. As
Ruppert (2013) points out, this concern is one that
has been expressed throughout the social sciences:
particularly because the push toward interdisciplin-
ary computational approaches has the potential to
obscure social processes and practices underlying
data rather than elucidating them and their intermin-
gling with research methods. Contrary to the under-
standings of quantification as inherently objective
(Porter, 1996), data never speak for themselves, as
the ways that we collect, analyze, and produce
knowledge about the world are inevitably loaded
with particular assumptions that limit the kinds of
patterns, processes, experiences, values, and ideas
that can be captured in databases.

In a world in which commercial analysis is com-
ing to outpace academic research (Savage and
Burrows, 2007), academics and others asking criti-
cal questions might therefore have less say about
both the types of data being generated and the ways
that those data can be accessed, ultimately narrow-
ing the potential of knowledge production, rather
than vastly expanding it. In other words, although
big data approaches are necessarily handicapped
by their own restrictive vision, the big data meme
encourages the reproduction of a very different
narrative: One in which big data allows us to objec-
tively measure and map the world as it actually is in
order to arrive at fundamental truths.

While big data might appear to restrict possibili-
ties for the practice of critical geography, the history

of the discipline points to a different future. Geogra-
phy has long been characterized by a diverse set of
competing, but coexisting, methodological, and
epistemological paradigms and practices, and geo-
graphers have already been grappling with some
of the central issues raised by big data for some time
(Barnes, 2013). From the Hartshorne–Schaefer
debate of the 1950s (Hartshorne, 1955; Pattison,
1964; Sack, 1974; Schaefer, 1953) to the radical
critique of geography’s quantitative revolution
(Harvey, 1973 [2009]) to the geographic infor-
mation system (GIS) and society debates of the
1990s (Openshaw, 1991; Pickles, 1995; Schuurman,
2000; Sheppard, 1995), geographers have long
struggled over what the appropriate ends of our
scholarship should be, how we should be doing it,
and how to accommodate competing claims to
truth, especially in the context of new technologies
opening up new methodological possibilities. These
debates have been incredibly productive, however,
and have given rise to work that straddles the bound-
aries between diverse subfields. The development
of critical GIS, radical approaches to quantitative
geography, and the emergence of critical physical
geography all lend credence to the idea that geo-
graphers are well positioned to combine technical
practice, quantitative methods, and critical scho-
larship (Crampton and Krygier, 2005; Sheppard,
2001, 2005; Lave et al., 2013; Pavlovskaya, 2006;
Wyly, 2009).

It is precisely this history that we hope will allow
the discipline to both engage with and critique big
data. Utility can undoubtedly be found in the ready
availability of data and the frameworks through
which we analyze it. But value should also be
placed on deconstructing and critiquing any self-
reinforcing claims to validity and truth propagated
by the big data meme.

Geography and the future of big data

How then can we utilize the tools of critical human
geography to understand big data as a social and
spatial phenomenon and set of practices? Using a
series of examples, this section reflects on a diverse
set of ways that geography might be enrolled to both
advance and disrupt big data scholarship.
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Perhaps the most discussed social implication of
big data has been its impact on privacy. As we pro-
duce increasingly thick data shadows through our
everyday lives, it is easier than ever to identify indi-
viduals, create behavioral profiles, and make use of
predictive categories. Such activities have been
employed not only by government agencies but also
by large private firms. In some instances, such as the
US government’s PRISM program, metadata alone
were sufficient to build comprehensive portraits of
individuals and groups. Here, we saw the power of not
just large intrusive data sources but the triangulation
of multiple sources to paint comprehensive pictures
about human activity. However, the privacy concerns
raised by these programs should not be seen as only
emerging from the particular discourses and practices
falling under the banner of big data, as the develop-
ment of geodemographic information systems in the
1990s raised similar issues relating to the targeting
of individuals and groups based on comprehensive
profiles (Curry, 1997; Goss, 1995; Parker et al., 2007).

Big data will also likely have significant effects
on the practice of politics. On the one hand, data-
driven governance could have the potential to
bypass political posturing on issues such as climate
change, health care and immigration, allowing for
more open and transparent understandings of com-
plex issues. The availability of data can potentially
increase openness, trust, and transparency in poli-
tics, though it can also allow candidates to tailor
their messages to specific demographics without
having to appeal to the populace as a whole
(Kitchin, 2013). On the other hand, an increasing
reliance on data in the political process opens up
worries of ceding politics itself to data, tools, and
machines. Allowing data and algorithms alone to
determine policy can never be a value-neutral or
depoliticized process, as data and the frameworks
through which they are collected and presented are
inherently imbued with politics, whether drawn
from the creator of a particular tool or the social
context in which it is embedded (Winner, 1980).

The veil of neutrality given to opaque software
algorithms and databases has important implica-
tions for our trust in such technologies. Activities
as simple as shopping or navigating through a city
now often rely on search engines and the black-

boxed algorithms and ephemeral data that power
them (Graham et al., 2013; Introna and Nissenbaum,
2000; Zook and Graham, 2007). Yet, it is those very
platforms that shape how, where, and why we move,
consume, act, and interact. Here there is much that
critical geographers can do to deconstruct the deci-
sions that are built into such invisible processes
(Kitchin and Dodge, 2011). Given the increasing
prominence of such location-based services, it is
important for geographers to take an active role in
asking not just ‘where?’ but also ‘why?’ and ‘how?’.

From promises to perils of big data

While geography has important implications for
big data, and big data has important implications
for geography, we should not forget that big data
have their own geographies. Because data are
always constructed, collected, stored, and used
under uneven and variegated social, economic, and
technical contexts, some people, places, and pro-
cesses will always be easier to enroll into such vast
sociotechnical assemblages.

But what are we to make of those that are left out or
that are difficult to data-fy? What of those social pro-
cesses that do not easily fit into the classification and
categorization schemes and rules that frame ever
more facets of everyday life? We have seen that far
from being inclusive, advancements in information
and communication technologies have often ampli-
fied the sociospatial unevenness of representation and
participation in a range of online data sets (Crutcher
and Zook, 2009; Graham, 2011; Haklay, 2013).

These presences and absences in data matter
not simply because they are evidence of material
inequalities manifesting themselves in digital contexts
but also because digital data in turn have real, material
effects in the world. For example, it is instructive to
turn to the history of critical work addressing the con-
nections between quantification, financialization, and
urbanization in order to understand how different
visions of data (‘big’ or otherwise) have long been
employed to enact or reinforce particular uneven
socioeconomic outcomes and depoliticize questions
of knowledge production, social justice, and the distri-
bution of resources (Light, 2003, 2011; Wyly, 2011).
So while we may now have access to millions or
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billions of records about individuals’ movements
through cities via public transportation (Batty,
2013), the potential gaps in such data, as well as their
policy implications, remain unclear.

Not only are there always highly uneven data
shadows (Graham, 2014), and not only do those data
shadows have effects in the world, but the powerful
links between big data practices and the big data
meme itself will only reinforce those very issues.
Material and digital ghettoization and Balkanization
are produced in a recursive relationship. Such out-
comes are only amplified by the popularity of the
big data meme among technologists, journalists,
and venture capitalists. As the data shadows of some
people, places, and processes become increasingly
dense and well defined, the utility of those data
increases, reinforcing the alternatively virtuous or
vicious cycles of data production, consumption,
and usage.

As big data are increasingly embedded into social
and spatial decisions, processes, and institutions,
the links between signifier and signified might
become ever more obfuscated. That is, as we begin
to place more and more trust in big data and the
software, algorithms, and machines that are used
produce and analyze such data, we may tend to lose
sight of the very things that such data represent,
blurring the boundaries between the ontological
and epistemological (cf. González-Bailón, 2013).
This obfuscation can happen for two reasons. First,
because the objects of signification are often inacces-
sible due to size, the proprietary-ness, or the black
boxing of data sets. Second, because even when data
are available they can be refracted through aggrega-
tion, modeling, and filtering mechanisms. This leads
to a state where it becomes the norm to make deci-
sions based on layers of complex and ephemeral data,
mediated by black-boxed algorithms, presented on
nonopen hardware and software platforms (Graham,
2013). Not only, therefore, should there be concern
about absences in big data but attention should also
be paid to the often opaque and proprietary mechan-
isms through which those data are filtered, ranked,
presented, and enacted.

Ultimately, this piece, and the larger forum
which it introduces, has pointed to the promises and
perils of new data practices in academia and the

wider world, as well as the discursive power of
big data as a meme. As ever more people point to
the myriad ways big data will influence the doing,
creating, making, and enacting of geography, we
hope that geographers of all stripes are able to pro-
ductively and critically employ big data to address
long-standing questions of social justice, inequality,
and our relationship to the environment, among other
concerns. Unfortunately, our hopes are outweighed
by fears about the persistent unevenness of represen-
tation, limited possibilities for participation, barriers
to research and their implications for governance,
privacy, and our ways of knowing the world.

And yet, the futures of geography and big data are
still to be made. It is at this moment of change and
potential that structured and sustained research, con-
versation, and critique is necessary, not just into big
data presences but also absences that are both delib-
erately and unknowingly omitted. We believe that a
broader conversation into the big data meme itself
and the ways that it is able redirect and displace atten-
tion, conversation, resources, and practices away
from other pressing issues will not only allow us to
avoid the most problematic implications of big data
but also work toward a more productive integration
of big data with existing research paradigms. In other
words, we need sustained inquiry into the question of
whose interests big data practices and the big data
meme ultimately serves. Our hope is that this forum
acts as a beginning that will not only shape the debate
but also inform the practices of geography within big
data and big data within geography.

Notes

1. This forum has its origins in a panel we organized at

the 2013 meeting of the Association of American Geo-

graphers in Los Angeles (‘More data, more problems?

Geography and the future of “big data”’).

2. The prompts offered were: What unique contributions,

if any, can geography make to wider debates about big

data?; Does big data present any unique challenges to

geographic thought and methodology?; What are the

potentials for critical scholarship using, and about, big

data?; What are the social, political, and economic impli-

cations of big data?; and Whose interests does the move

toward widespread analysis and use of big data serve?
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