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Abstract

This article introduces a Special Section on time and temporality in natural resource extraction. The Special
Section illuminates the importance of both resource temporalities and temporal strategies around resource
extraction, including nostalgia and identity, political strategies to delay projects, and contested attempts at
predicting and managing the future. In addressing these themes, contributors highlight divergent spatio-
temporalities and memories of extractive landscapes, local people's anticipation of future effects from mining,
and governmental and corporate practices to speed up project implementation. We suggest that various temporal
aspects — such as history, memory, velocity, delay, and epistemologies of time — play a central role in how
struggles and controversies over extractive development manifest in particular places. We also offer additional
avenues for research on contested understandings of time and temporality in political ecology.
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Résumé

Cet article présente une section spéciale sur le temps et la temporalité dans I'extraction des ressources naturelles.
Les auteurs mettent en lumiére l'importance a la fois des temporalités des ressources et des stratégies
temporelles autour de I'extraction des ressources, y compris la nostalgie et l'identité, les stratégies politiques
pour retarder les projets et les tentatives contestées de prédire et de gérer 1'avenir. En abordant ces thémes, les
contributeurs mettent en évidence des spatio-temporalités et des souvenirs divergents des paysages extractifs,
l'anticipation des effets futurs de l'exploitation miniére par les populations locales, et les pratiques
gouvernementales et corporatives utilisées pour accélérer la mise en ceuvre des projets. Nous suggérons que
divers aspects temporels - tels que I'histoire, la mémoire, la vitesse, le retard et les épistémologies du temps -
jouent un rdle central dans la fagon dont les luttes et les controverses sur le développement extractif se
manifestent dans des licux particuliers. Nous proposons également des pistes de recherche supplémentaires sur
les interprétations contestées du temps et de la temporalité en écologie politique.

Mots clés: ressources naturelles, industrie extractive, temporalité, écologie politique

Resumen

Este articulo presenta una seccion especial sobre el tiempo y la temporalidad en la extraccion de recursos
naturales. Esta seccion especial ilustra la importancia tanto de las temporalidades de los recursos, como de las
estrategias temporales en la extraccion de recursos, incluyendo nostalgia e identidad, estrategias politicas para
retrasar proyectos, ¢ intentos cuestionados al predecir y gestionar el futuro. Al abordar estos temas, los
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colaboradores destacan las espacio-temporalidades divergentes y las memorias en entornos de mineria, la
prevision de poblaciones locales sobre los efectos de la mineria, y la practicas gubernamentales y corporativas
para acelerar la implementacion de proyectos. Sugerimos que varios aspectos temporales -como historia,
memoria, velocidad, retraso y epistemologia del tiempo- juegan un papel primordial en como los obstaculos y
las controversias acerca del desarrollo extractivista se manifiestan en lugares especificos. También ofrecemos
posibilidades alternativas para la investigacion en interpretaciones debatidas sobre tiempo y la temporalidad en
ecologia politica.

Palabras clave: recursos naturales, industria extractiva, temporalidad, ecologia politica

1. Introduction

Creating meaning and accumulating value from natural resources involves multiple economic, cultural,
political, and biophysical processes, which occur over different timescales. Investments in resource extraction
involve estimates of future reserves and profits, in order to make projects appear viable in the present. Divergent
temporalities — of crop cycles, biogeochemical processes, or highly mobile forms of offshore oil extraction, for
example — are important in converting aspects of nonhuman nature into resources and enrolling them in
economic circuits. Extractive projects seek to streamline these different timescales, producing new tensions and
discrepancies in the process. Furthermore, regulatory assessments of potential risks from resource extraction
model future impacts in order to encourage mitigation. These seemingly technical predictions and calculations
are imbued with power and politics; cultural understandings and ideologies shape how people interpret these
calculations and whether they consider them legitimate. Resource extraction is thus an important site of struggle.
Different groups mobilize divergent visions of the past and future to support or oppose extractive projects.
Activists opposed to extraction may also mobilize various spatial and temporal strategies to delay and
indefinitely postpone projects, while proponents call upon the economic urgency of moving forward with
extraction.

Despite these temporal dynamics in the creation and extraction of resources, little political ecology
scholarship has expressly addressed the temporal politics of natural resource extraction; instead, there has been
more focus on the spatial and territorial dynamics and struggles over access and control of land, water, habitat,
ancestral domain, and the subsurface. This Special Section of the Journal of Political Ecology brings research
on temporality into conversation with political ecology, critical resource studies, and environmental history, as
well as with geographic approaches to space and place.

The articles in this Special Section draw on sustained ethnographic engagement in locations in the global
North and global South, and they explore diverse resource types. Focusing on the material and ideological
practices involved in resource extraction, they show how the temporalities of natural resources animate diverse
political-economic projects, how people use time as a political strategy, and how foreshortened timescales
contribute to multiple environmental crises, including climate change, resource depletion, and loss of clean
water. Some of the articles examine the political importance of nostalgia and future imaginaries around
resources, while others demonstrate the importance of temporality in processes of capital accumulation,
dispossession, and environmental mitigation. Overall, they use temporality as a framework for understanding
the socio-ecological dynamics of natural resources and for assessing the role of power and ideology in the
politics of extraction.

2. Political ecologies of resources and temporality

Political ecology of natural resource extraction

With its distinct approach to thinking through webs of human and nonhuman natures, political ecology
is well positioned to examine material dynamics that are often excluded in other analyses of extraction politics.
Natural resources, including metals, fossil fuels, water, and timber, are essential materials for capitalism and
the construction of the global economy (McNeil and Vrtis 2017; Smil 2017). In the process of resource-making,
nature is converted into property and is made valuable through the exclusion of other uses and users (Cronon
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1991, 1996; Rousselin 2018). As such, the expropriation of natural resources exemplifies accumulation by
dispossession, which involves the use of extra-economic coercion and violence to free up land and resources
for capital (Cronon 1983; Glassman 2006; Harvey 2003; Holden, Nadeau and Jacobson 2011). Numerous
scholars interested in resource extraction have accordingly emphasized the establishment of certain kinds of
property regimes for the subsurface, noting variations in how colonial powers and independent states have
accorded these rights (Avalos-Lozano and Aguilar-Robledo 2017; Emel, Huber and Makene 2011) and how
resource extraction has reshaped scales of jurisdiction and property ownership, transportation, and labor
relations (Andrews and McCarthy 2014; Huber and Emel 2009; McNeil and Vrtis 2017; Morse 2003). Scholars
have also highlighted the material effects of extraction on landscapes, regions, and biophysical properties of the
Earth, in modern-day contexts and over longer historical periods (Bebbington 2012; Himley 2014; Isenberg
2005; Kirsch 2014; Klinger 2017; Langston 2017; Perreault 2013).

Extraction raises important questions about geographical relationships between states, affected
communities, transnational corporations, and end users. Fossil fuels in particular are central for energizing and
powering global capitalism through cheap energy and providing a source of profits through extraction and
speculation (Huber 2013; Malm 2016; Moore 2015; Smil 2017); control over these resources has also been
bound up in imperialist expansion (Mitchell 2013). Because of how extractive accumulation perpetuates
ongoing forms of colonialism and the dispossession of Indigenous peoples, struggles for resource sovereignty
have emerged in response; these have been articulated through diverse ideologies, ranging from nationalism to
anti-colonialism (Partridge 2016). Yet because of the economic importance of extraction, many struggles to
nationalize extractive industries have created problematic tensions in terms of states' simultaneous
commitments to respect Indigenous rights and to attract investments (Bebbington and Humphreys Bebbington
2011).

Political ecology research on extraction has also engaged questions of socio-political conflict, including
struggles over who makes decisions about extractive development and who faces the risks and consequences
of environmental disruptions (Walter and Urkidi 2017). Scholarship has explored diverse forms of opposition
to extractive development and has characterized the defense of communal resources and lands as a form of
environmental justice activism (Bustos, Folchi and Fragkou 2017; Kojola 2019; Urkidi and Walter 2011; Velicu
and Kaika 2017). Importantly, various dimensions of environmental justice — such as the distribution of
environmental impacts, the procedural inclusion of stakeholders in decision-making, and the recognition of
Indigenous peoples — may be mobilized and emphasized in different stages of extractive projects (Urkidi and
Walter 2011).

Temporality

The interdisciplinarity of political ecology means that the field is well-situated to apply temporal analysis
to the politics of nature. Time has been defined as the "phenomenon of becoming," and temporality as the
"interpretation of becoming" (Iparraguirre 2016: 614). Temporality is thus a conceptual and interpretive
framework that helps in understanding the production of social meaning and culture, processes of capital
accumulation, and political strategies (Boym 2001; Davis 1979; Jones and Garde-Hansen 2012; Lipsitz 1990).
It captures the myriad ways that time is experienced, apprehended, and mobilized toward certain ends.
Understandings of time are actively constructed and do political work, naturalizing dominant social relations
or activating counter-hegemonies.

Control over time has been critical to the functioning of capitalism and colonialism. Capitalism relies on
the construction of measurable and linear time to discipline workers and assign value to wage labor, yet these
temporalities are also resisted and contested by workers (Castree 2009; Harvey 1982; Massey 1999; Rifkin
2017; Thompson 1964). Additionally, through inventions such as railroad schedules, capitalism standardized
previously eclectic, local, and personal measures of time (Cronon 1991). Colonialism also depends on the
calculability and disciplinary power of linear temporalities for governance and control of land, resources, and
populations (Rifkin 2017). Colonial subjugation was legitimized through Orientalist ideologies that portrayed
people in the global south as "backward" and thus out of sync with modern time (Adam 2006; Morse 2003).
Critiques of the colonial underpinnings of anthropology have likewise articulated what has been termed
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"allochronism" or the "denial of coevalness" — the treatment of ethnographic subjects as existing in a different
and past spatio-temporal frame that operates beyond the flow of modern time (Fabian 1983).

Yet time is also a site of political struggle. Against the hegemonic power of capitalism and colonialism
to normalize, dehistoricize, and generalize their own temporalities, a plurality of alternative temporalities still
operate (Donaldson 1996). Varied cultural and political-economic contexts shape social organizations and
perceptions of time (Munn 1992; Rutz 1992), as well as the material conditions of resource use. Contestations
over time are one way that Indigenous people continue to claim sovereignty and understand socio-ecological
and political relations through alternative temporalities (Rifkin 2017). In some cases, Indigenous temporalities
may coexist in hybrid forms with hegemonic temporalities (Iparraguirre 2016); in other cases, they may be
mobilized to defy and resist settler colonialism (Rifkin 2017). These struggles inform a growing field of
scholarship and activism around the notion of temporal justice, in relation to decision-making, land and resource
governance, and Indigenous sovereignty (Goodin 2010). Beyond Indigenous struggles, wider attempts to
challenge neoliberal capitalism have also drawn upon the material and visceral practices of slowness, in both
academic work (Mountz ef al. 2015) and food movements (Hayes-Conroy and Hayes-Conroy 2010).

The globalization of capital and its attendant "time-space compression" (Harvey 1990) have produced
new temporal disjunctures, inequalities, and experiences. Time-space compression reworks Marx's conception
of the annihilation of space through time, in which innovations in communications and transportation collapse
geographical space by enabling increasingly rapid transactions across vast distances. As David Harvey suggests,
space is not annihilated but is rather produced anew through innovations that reduce the friction of distance;
these processes "so revolutionize the objective qualities of space and time that we are forced to alter, sometimes
in quite radical ways, how we represent the world to ourselves" (Harvey 1990: 240). Time-space experiences
and representations are thus continually constructed in the accumulation process and resistances to it.

Geographers have often emphasized the spatial dynamics at stake in what Doreen Massey (1991,
1999) terms "power geometry" — a corrective view of time-space compression that highlights different
mobilities and connections across space. However, these spatial dynamics go hand in hand with divergent
experiences of time, speed, and futurity. For instance, the production of global simultaneity through digital
technology has been made possible by the "temporal dispossession" of coltan miners in the eastern Democratic
Republic of Congo, through which the violent political economy of coltan — used in electronic devices — renders
ordinary people unable to predict or plan for the future (Smith 2011). The technologies that have been so
ubiquitous and central to globalization's time-space compression also produce ecological devastation, structural
violence, and foreclosure of the future in this and other regions (Klinger 2017; Smith 2011).

Scholars have challenged conceptual divisions between space and time (May and Thrift 2001). In
response to the spatial turn in the social sciences (Lefebvre 1991; Massey 1992; Urry 1991), geographers have
introduced concepts such as the "spatio-temporal fix" and have emphasized spatio-temporality or space-time,
as a co-constituted entity whose manipulation is central to capitalist processes (Castree 2009; Jessop 20006).
This collection of articles builds on this existing scholarship, which suggests that temporality is spatial and
spatiality is temporal (Massey 2018).

3. Temporalities of natural resource extraction

An emerging area in political ecology scholarship explores the temporal dynamics of how resources are
produced and how social actors understand and use nonhuman nature (Ferry and Limbert 2008; Li 2017,
Szolucha 2018; Weszkalnys 2014). Building on this work, the articles in this Special Section use political
ecology approaches to theorize the multiple timescales involved in resource-making and extraction. Articles
address two distinct but related aspects of temporality: the temporalities of resources, and the temporal politics
and strategies surrounding resource extraction, such as temporal emotions and identities, the use of time as a
political strategy, and divergent temporalities involved in impact assessment and predictive calculations.

Material temporalities

Biophysical and ecological timescales shape the politics of resource extraction and demonstrate the
interconnections between human and nonhuman natures. The tangible matter of resources is produced through
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geological and ecological processes whose timescales are much longer than the social and economic timescales
used in defining, valuing, and consuming these resources (Ferry and Limbert 2008). For example, fossil fuels
have been consumed more rapidly in the past two hundred years than bio-geophysical processes can create
them, over hundreds of millions of years. Similarly, other types of minerals formed over long geological
timescales have been rapidly and rapaciously depleted. The speed of extraction is also constrained by the
physical location of subterranean resources and their chemical properties (Kohl and Farthing 2012; Richardson
and Weszkalnys 2014; Widick 2009); some materials, such as bituminous tar sands, are so difficult to extract
that they require copious amounts of other nonrenewable resources in order to do so. This compels greater
attention to divergent timescales and temporalities in socio-political interactions with the geophysical and
biophysical world (Arnall and Kothari 2015; Clark and Gunaratnam 2017; Li 2017).

Additional work on divergent temporalities highlights the role of epistemology, suggesting that the
timescales of Western and colonial scientific observation have often failed to grasp processes that occur over
long periods of geological and ecological time (Duvall 2011). For example, drawing on Anishinaabe
temporalities and contrasting these with Western observations and measurements of time, Sakihitowin Awasis's
article in this Special Section explores how Indigenous temporalities are necessarily connected to materialities
and intertwined with nonhuman animals, seasons, land, and myriad ecological and planetary processes (Awasis
2020). Multiple Anishinaabe temporalities are connected to land and are made through and with nature,
challenging divisions between time and space.

Time as political strategy

Time is also a source of struggle and political-economic strategizing. Historically, certain extractive
monopolies — such as oil companies — have stalled, delayed, or refused to develop resource discoveries, in order
to manipulate supply and price (Mitchell 2013). This has led to struggles over resource development, often at
the national level. More broadly, extractive inertia and strategic manipulations of materiality and velocity
continue to be important in resource politics (Hitchcock 2015).

For their part, activists often work to delay mining development and mobilize competing visions of the
past and future in debates over energy production (Hébert 2016; Kirsch 2014; Kneas 2016; Labussiére and
Nadai 2018; Szolucha 2018). In some cases, opponents of resource extraction have slowed down and delayed
production through physically blocking extractive development or dragging out regulatory approval processes
(Gedicks 1993). In other cases, labor cooperatives have sought to slow down the production process of existing
mining operations, in order to ensure longer-term job security and the continuation of the resource as part of
national patrimony (Ferry 2005). This is reminiscent of theorizations of how both activists and mining
corporations mobilize the "politics of time" to their advantage (Kirsch 2014). Ashley Fent's article in this Special
Section mobilizes the idea of anticipatory politics to show how local actors opposing a mining project in
Casamance, Senegal, intervene in the present to produce delays and to stake claims to an increasingly uncertain
future (Fent 2020). Delays can be particularly disruptive for companies whose investments depend on
fluctuating global commodity markets. As a result, this potential for disruption has compelled a series of
corporate and governmental strategies to eliminate social frictions (Kirsch 2014; Li 2015). In part, this has
occurred through producing new kinds of spatio-temporal arrangements, as exemplified by modular, flexible,
and socio-politically "disentangled" offshore oil rigs (Appel 2012; Ferguson 2005).

Extractive companies also use time to secure consent by promoting imaginaries of future abundance,
and distancing extractive practices from potential environmental pollution, social and economic disruptions,
and long-term human health impacts (Kojola 2020). In cases where popular consent is mandated, the approval
of new extractive projects, from oil pipelines to sand mines, requires cultivating a sense of public trust and
security. The building of trust is a temporal process, and it often becomes a site of contestation between different
visions of the future and prediction of risks and benefits (Mayer 2016; Szolucha 2018).

Temporal emotions and identities

Affective temporal frames are also mobilized in remembering, experiencing, or planning for resource
extraction (McNeil and Vrtis 2017; Ferry and Limbert 2008; Weszkalnys 2014, 2015). The politics of resource
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extraction are intertwined with positive and negative memories and dispositions toward the future. Romantic
and idyllic forms of nostalgia are a socially productive way of articulating the past in the present, rather than
reflecting an objective or passive memory of the past. Nostalgic interpretations of the past are mobilized to
support often paradoxical approaches to new forms of extraction. For instance, debates within coal mining
towns about mountaintop removal mobilize contradictory aspects of the role of nature and work in local
historically-rooted identities (Scott 2010; Smith 2015). Focusing on proposed copper mines in Minnesota, Erik
Kojola's (2020) contribution explores the multidimensionality of memory and identity, as well as the emotions
that are mobilized through appeals to the past and future imaginaries. He shows how opponents and supporters
of mining development mobilize different class- and place-based timescapes to legitimate their positions,
encouraging greater attention to historical power relations and the ways that different memories of the past
influence affective dispositions in present controversies. Nostalgic collective memories and hopeful
environmental imaginaries are powerful emotions that reproduce hegemonic extractivism, but alternative
timescapes connected to conservation and recreation can also disrupt the inevitability of extraction.

The articles included in this Special Section also demonstrate how identities related to place, indigeneity,
race, labor, and gender are informed by emotional connections to the histories of extraction. In his contribution,
Alessandro Morosin (2020) finds that collective memories and past experiences motivate Indigenous
community resistance to development plans in Oaxaca's Isthmus of Tehuantepec. Indigenous activists and
campesinos draw on stories of both trauma and solidarity in the face of state repression to articulate a new kind
of defense of their territory and identities, against extractive development led by foreign capital and supported
by Mexican elites.

These processes disrupt conventional divisions of time, showing how the past, present, and future are
co-constituted. Awasis (2020) expresses this explicitly, showing how Anishinaabe time does not adhere to the
divisions of Western colonial time — which emphasize past, present, and future — but instead embraces temporal
interconnections and fluidity. More broadly, the contributors highlight multiple ways in which temporal
identities, collective memories, and future imaginaries may be conceived, including but not exclusively limited
to linear understandings of time.

Assessing and predicting the future

Temporality is also central to creating value in extractive industries and assessing environmental risks
and hazards. Speculation in extractive infrastructure projects and global commodity prices construct futures
markets for natural resources (Gilbert 2016; Labban 2010; Weszkalnys 2015), and the value of resources
depends on temporalities, flows, and blockages in extraction, storage, and transportation. For instance,
agricultural commodities have a limited shelf-life, while metals and fossil fuels can be stored indefinitely,
enabling stockpiling and strategic maneuvers to influence prices by releasing or withholding materials from the
market (Adkins 2009; Mitchell 2013). Additionally, technical, engineering, and scientific techniques are used
to assess potential reserves and create a vision of certainty, abundance, and profitability (Mitchell 2013;
Szolucha 2018) amid the "radical incalculability" of highly economically irrational markets and "boom and
bust" cycles (Appel, Mason and Watts 2015: 9). As Yvonne Braun's article (2020, in this Special Section) on
large dams in the Lesotho Highlands Water Project shows, projects may acquire legitimacy by dividing
investments into distinct phases, engaging in cycles of disinvestment and reinvestment, and structurally
neglecting the negative effects from prior construction work.

The process of environmental and social impact assessment is also an important site of prediction about
future ecological, social, and economic effects from extraction, as well as a site of leverage and contestation
(Bedi 2013; Gramling and Freudenberg 1991; Kirsch 2014; F. Li 2015; McCreary, Mills and St. Amand 2016;
Spiegel 2017; Vanclay 2012). Moving beyond earlier approaches to assessment that focused exclusively on
environmental concerns, more collaborative and participatory forms of social impact assessment can facilitate
more democratic decision-making and holistic understandings of complex socio-ecological relations; however,
assessment remains contested and is shaped by power relations between mining companies, states, workers,
and residents (Harvey and Bice 2014; Vanclay 2012; Vanclay and Bronstein 1995; Vanclay and Esteves 2011).
These bureaucratic models for public consultation and ecological and socio-economic consideration also have
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their own temporalities, which are often at odds with the timescales upon which processes and effects occur.
As Awasis (2020) shows, pipeline review and assessment timelines, modeled on settler-colonial and capitalistic
temporal frameworks, erase and undermine Indigenous Anishinaabe spatio-temporalities, such as seasonality
and intergenerational and nonhuman relations. Fent's article (2020) also addresses how the environmental
review process can become a site of contestation, as scientific experts offer assessments of future risks, while
anti-mine activists use public consultation processes to produce delay, debate, and alternative predictions about
anticipated environmental and social effects from mining.

4. Conclusion

The articles in this Special Section highlight the importance of considering multiple and divergent spatio-
temporalities in resource politics. They show that geographically, historically, and culturally specific
approaches to the past — such as nostalgia, collective memory, and histories of marginalization and oppression
— condition communities' visions of extractive futures in different ways, and are mobilized toward contemporary
political projects. They also suggest that temporal strategies are used by differently situated actors to produce
delay, engage in anticipatory action, or speed up the process of land and resource expropriation. Further research
on this topic could work across various projects and contexts to understand the factors that affect the success or
failure of these spatio-temporal strategies in particular places. This work could also engage in relational
comparisons among these movements, examining their similarities, differences, and potential linkages with
each other.

Additionally, most of the ethnographic work presented in this Special Section engages primarily with
affected communities. In keeping with existing work that examines corporate perspectives and labor
arrangements in these spheres (Appel 2012), as well as national government planning and geological
exploration (Weszkalnys 2014, 2015), there is room for additional research that would understand how
contemporary practices by states, corporations, banks, and scientists also influence the temporalities of project
approval and implementation.

Throughout this Special Section, articles disrupt the taken-for-granted divisions between past, present,
and future — and between time and space, demonstrating how these are fluid and interconnected. They show
that understandings of the past inform projections of the future and motivate actions in the present; they also
highlight the importance of collective memory and the iterative ways that socio-ecological histories are
apprehended. Furthermore, they suggest that spaces of extraction turn into sites of capital accumulation and/or
of popular protest through temporal processes of remembering, predicting, anticipating, and visioning.

In taking materiality and more-than-human interactions seriously, the articles also address divergent
timescales through which resources are formed, used, and extracted. They suggest that environmental and social
impact review processes often occur on timescales that do not fully allow for observation of longer-term effects,
and marginalize other temporalities through which various socio-ecological processes occur and through which
humans apprehend these processes.

We suggest there is room for additional research within political ecology about divergent temporal
epistemologies and the timescales of resources themselves. This could work to further decenter and
provincialize colonial and capitalist understandings of time; it could also illuminate diversity in how time
operates and is experienced, both with reference to resource use and more broadly.
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