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Abstract. Time shapes every single human–environment relationship and is inherent in 21st-century global
challenges such as climate change and the urgent move towards global sustainability. Nonetheless, the concept of
time is still insufficiently addressed in climate justice debates. This paper aims to help fill this gap by presenting
empirical results about experiences of climate change in farming communities in Tamil Nadu, South India,
and fishing communities on the Lofoten Islands, Norway. With the help of the five dimensions of affectedness,
rhythms and rituals, slow motion, care, and health and well-being, it exemplifies how time matters to issues of
climate injustices faced by the communities. The paper promotes a qualitative understanding of time and climate
change. Thereby, it may stimulate greater relatability to climate change, as well as discussion likely to lead to
conceptual advances.

1 Introduction

The issue of time has always been an issue of interest to
human beings, though certainly with ever-changing aspects,
aspirations and narratives. It is a rich topic not only in the
social and natural sciences and the humanities but also in
spirituality, religion, culture, the arts and – of course – peo-
ple’s everyday life (for more details see Atmanspacher and
Ruhnau, 1997; Meister and Schernus, 2011). A vast amount
of academic and non-academic literature has addressed and
controversially discussed ontologies of time and various re-
lated aspects such as temporality, irreversibility, velocity,
eternity, transience and the now (e.g. Grosz, 2004; Bercht,
2013). Despite this long-standing dedication to the subject
in thought and practice, time remains ontologically difficult
to grasp. Yet, time as a concept is essential as we all ex-
ist in time. Without time, there is no movement, transfor-
mation or orientation, causality, meaning-making, or mem-
ory – but there is also no climate change, adaptation or,
as this paper further illustrates, injustice. It is beyond the
scope of this paper to prolong this argument (for the vari-
ous conceptualisations and definitions of time cf. e.g. Brann,

1999; Bardon and Dyke, 2013). However, time shapes the
life of every single human being, assuming that the contin-
ued progress of human physical existence occurs in an (ap-
parently irreversible) succession from the past through the
present into the future. Furthermore, based on the premise
that humans do not act in isolation but are rather dialecti-
cally interwoven with their social, cultural, political, eco-
nomic and ecological environments (cf. Bercht, 2013; Has-
trup and Robow 2014a, b; Hutchison, 2015), every single
human-in-environment relationship is shaped by dimensions
of time, as will become clear in the case studies below. From
this viewpoint, the global 21st-century challenges, such as
climate change, shrinking biodiversity and food insecurity,
and their dynamics cannot be fully explored without taking
dimensions of time into consideration. Configurations of hu-
mans and their environments are continuously in flow and
are permanently produced and reproduced through interac-
tion. People bring about and shape change, which is inher-
ently linked to time dimensions, whether at a slow or a fast
pace. They also live with change. For example, activities are
guided by seasonal changes and well-known rhythms: when
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the rainy season comes, it is time for planting; when the
ocean gets warmer in spring, it is time for fish hunting.

One aspect in the debate on global 21st-century challenges
that has received insufficient attention is the explicit role
of time in analysing how justice- and injustice-related is-
sues emerge from or are linked to these challenges (Tamoudi
and Reder, 2019). Can a time lens make certain things vis-
ible (and therefore available for resolving injustices) which
would otherwise remain hidden, unexplored and unresolved?
The concept of climate justice has gained momentum in re-
cent years thanks to growing recognition that climate change
is also an ethical issue (Gardiner, 2011; cf. Schlosberg and
Collins, 2014, on the conceptual expansion of environmen-
tal justice to climate justice), since climate change adversely
affects basic human rights of life such as the right to jus-
tice, health, well-being and subsistence (Adger et al., 2013;
Caney, 2006; Gach, 2019). The impacts of climate change
will affect and are already affecting some communities more
and earlier than others, depending on their exposure to cli-
mate change in time and space. As another aspect of injus-
tice, the top contributors to greenhouse gas emissions, such
as China, the USA and Germany, are, broadly speaking, un-
likely to be among the earliest affected or the most vulnerable
(Agyeman et al., 2016).

Our work with climate-induced change in farming com-
munities in Tamil Nadu, South India, and fishing commu-
nities on the Lofoten Islands, Norway, combined with Gor-
don Walker’s call for time to be considered in environmen-
tal and climate justice narratives during his keynote speech
at the workshop “Narratives and practices of environmen-
tal justice” (Kiel University, Germany, 6–8 June 2019) in-
spired us to apply a time lens to our case studies. The aim
was to distil the relations between time and climate justice
contained in our research. Given that our work in India and
Norway took root in different projects and evolved indepen-
dently of each other using different but similar methodolo-
gies (cf. Sect. 3.2), it was never our intention to compare
across the Global North and Global South. Rather, the fo-
cus of this paper is to illustrate that the communities, which
are particularly affected by climate change, display multiple
facets of time that interweave the local settings with the farm-
ers’ and fishers’ practices and routines and their affectedness
by and responses to climate change. To reveal these multi-
ple facets, we provide a qualitative understanding of the time
inherent in our case studies, which shapes and determines
various climate injustices. With reference to Neimanis and
Walker (2014), such a qualitative understanding could im-
ply a “new imaginary” (p. 559) of climate change. This may
bridge the abstraction often prevalent in scientific climate
change discourses and lead instead to a rethinking of cli-
mate change as a “transcorporal, intra-active phenomenon”
(p. 560) of human bodies and climate. In this transcorpo-
ral understanding of human–climate interaction, human bod-
ies are entwined with non-human natures such as weather
and climate, thereby becoming makers of climate change.

This understanding implies that “we are thick with climatic
intra-action” (p. 558). Hence as humans we veritably live
and co-produce the climate. This is where the aspect of time
comes in: living the climate conveys that we are not only
spatially but also temporally in it. To put it in Neimanis
and Walker’s (2014) words, “climates and weather are not
something we pass through [. . . ] but are rather a time that
we weather together” (p. 570). In line with this, Brace and
Geoghegan (2010) criticise that climate change discourses
typically give much thought to “scientific epistemologies”
and “measurement regimes”, while leaving “relatively un-
challenged the idea that climate change is [itself] the thing
that explains” (p. 285).

Against this backdrop, this paper aims to demonstrate the
necessity and benefits for scholars and practitioners alike to
consider different notions and experiences of time in cli-
mate justice debates. Pertinent examples here include cli-
mate adaptation and transformations to sustainability, includ-
ing e.g. institutional reforms and fundamental shifts in think-
ing, social norms, values, attitudes and behaviour necessary
to enable sustainable futures to emerge (cf. O’Brien, 2012). It
is suggested that scientifically produced climate justice dis-
courses may increasingly attend to temporalities experienced
by people in vulnerability settings in their daily lives (Ar-
nall and Kothari, 2015). Drawing on evidence from our two
case studies, but without comparing them, we exemplify how
climate change exposes uneven vulnerabilities and injustices
related to the issue of time with the help of five dimensions
through which time becomes apparent: affectedness, rhythms
and rituals, slow motion, care, and health and well-being.
Derived from our data, we chose these five dimensions to
illustrate aspects of time. Further, in our case studies we dis-
covered three overlapping forms of time interacting with set-
tings and people’s practices, and their potential responses to
climate change. Based on reflection of our results, we define
these as “world time”, “micro-time” and “natural time” (cf.
Sect. 4.2). This paper attempts to serve as a starting point
for discussion of the relationship between time and climate
justice. Which hidden dimensions of time may be beyond
the linear external dimension that usually feeds the scientif-
ically produced discourses that are utilised, for instance, by
the IPPC (Intergovernmental Panel on Climate Change; cf.
Arnall and Kothari, 2015)? What is the role of laypersons’
experiences of and participation in time, especially in vul-
nerability settings? And how can awareness of these experi-
ences explain and eventually help counter climate injustices?
The discussion is intended to inspire environmental and cli-
mate justice research and practice through the inclusion of
an underexplored qualitative framing of time and multiple
dimensions of time relevant to climate change and climate
justices.
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2 Time in climate change and climate justice
literature

A large body of work explores climate change with regard
to a range of related issues such as affectedness, rhythms
and rituals, slow motion, care, and health and well-being.
These are issues that this paper also elaborates upon. The
following cited literature provides a non-exhaustive but rep-
resentative account of research in this field. For example,
the point of different levels of climate affectedness is cen-
tral to a study by Meyer-Ohlendorf (2019) on heat waves,
strong rain events and flooding in urban India. Changes in
seasonality under the influence of climate change have been
discussed with respect to resource management and agricul-
ture (Feng et al., 2013; Van Loon et al., 2014). Focusing on
the issue of rhythms and rituals, Gumo (2017) examines how
indigenous knowledge in rainmaking rituals, determined by
the natural rhythm of the seasons, helps Kenyan communi-
ties to respond to climate change. Pilkey and Pilkey (2019),
in contrast, analyse the effects of 21st-century sea-level rise,
which they describe as a “slow-motion tsunami” (p. xi), on
the US shoreline. Moreover, looking at the dimension of care,
FitzGerald et al. (2019) explore how to prepare Australian
health care systems for climate-related disasters and emer-
gencies. And, on a more global and general level, Watts et
al. (2015) map out climate change risks and the policy re-
sponses necessary to ensure the highest attainable standards
of health and well-being for populations worldwide. Also, it
is important to note that, in addition to the aforementioned
work by Gumo (2017), there are several studies that explic-
itly address the role of time in climate change contexts. For
instance, Hastrup and Robow (2014b) illuminate how sea-
sonal rhythms, histories, personal and collective memories,
fears, and hopes are lived within multiple times and influ-
ence how people cope with manifest climate change. Hatfield
et al. (2018) consider indigenous knowledge systems in pos-
session of a profound sense for the “right moment [. . . ] to
act based on environmental indicators” (p. 9). From a rather
theoretical viewpoint, Pahl et al. (2014) reflect upon socio-
logical and psychological theories and findings on time per-
ceptions in relation to climate adaptation and mitigation solu-
tions. Further, from a philosophical perspective, the notion of
time is fundamental to the idea of intergenerational environ-
mental justice; i.e. generations by definition live in different
time(s). In this regard, Reder et al. (2018) stress how different
generations also live synchronically, in a “social relational
structure” that “interconnects present lives with those in the
future” (p. 285). In contrast to this, moral reasoning on the
temporal effects of environmental hazards and, more gener-
ally, of climate change often distinguishes between immedi-
ate damage to current generations and long-term impacts on
future generations, while overlooking the fact that people live
for several generations to come (cf. Reder et al., 2018). In this
vein, Winter (2020) advocates for the synchronicity of differ-
ent generations to be considered in the intergenerational en-

vironmental justice debates. The past always co-exists in the
present – and the future in the past – just as identity is “si-
multaneously multiple identities” (p. 14). She supports her
valuable argument through Māori ontologies of time which
are “spirally bound” (p. 6) in contrast to Western ideas of a
linear, forward-moving time.

Finally, to point to a geographical reference, Oppermann
et al. (2020) appeal for engagement with rhythm analy-
sis as an analytical tool to view “energetic-thermal flows”
(p. 275) inherent to and surrounding bodies. Rhythm analy-
sis was developed by Lefebvre and Régulier (1985) to elab-
orate the relationships between rhythmic flows and every-
day life, whereby everyday life is crossed by “great cosmic
and vital rhythms” (p. 191, authors’ translation from French)
such as seasons and biological rhythms of the human or non-
human body. Natural rhythms can be subject to “technologi-
cal or socio-economic” factors (p. 74), and the body through
its metabolism becomes co-constitutive of rhythm. However,
there is much scope in the academic climate literature to ex-
ploit the direct entanglement of climate change, time and
concrete climate injustices which only or particularly be-
come visible through a time lens. Even though some authors
from the field of environmental and climate justice allude to
aspects of time in the spatio-temporal formation of injustices
(e.g. Walker, 2009), there has been no more substantive and
in-depth discussion of the interface between time and climate
justice. This would allow for the full range of potential cli-
mate injustices to be better captured and tackled.

Taking account of how environmental justice and later cli-
mate justice have emerged as concepts (Schlosberg, 2007;
Walker, 2012) and considering the rich scientific debate
on the different conceptual foundations of these concepts
(White, 2004; Schlosberg and Collins, 2014; Holland, 2017;
Newell et al., 2020; Nightingale, 2020), we focus on distri-
bution, recognition and procedure as the core dimensions of
environmental justice as developed by Schlosberg (2007) and
Walker (2009, 2012). According to Walker (2009), distribu-
tion refers to the spatialities of the “unequal distribution of
impacts” (p. 615) and responsibilities. Recognition describes
“the processes of disrespect, insult and degradation that de-
value some people and some place identities in comparison to
others” (p. 615). And procedural justice refers to equality in
consideration of groups in “environmental decision-making”
(p. 615). These three aspects have become widely recognised
among environmental justice scholars and practitioners (cf.
Schlosberg and Collins, 2014; Agyeman et al., 2016; Fün-
fgeld and Schmid, 2020). In order to fully grasp and address
the spatialities shaping the settings of both environmental
and climate justice, Walker (2009) suggests embracing the
various forms of spatialities that work “on different scales”
(p. 615) in our thinking. Considering that inequalities exist
through more than a spatial dimension of risk, it could be
argued that the three aspects of distribution, recognition and
procedure comprise an additional time factor: spatialities ex-
ist through time and therefore may encompass scales of time.
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In this light, it is beneficial to make these scales of time that
define climate injustices more visible in the climate justice
debates. Time can help clarify our spatio-temporal notions
of the settings in which climate change affects people and
can elucidate how situations of climate injustices occur and
evolve in the future. Beyond that, time is embodied in timely
reactions and appeals for adaptational strategies to climate
change, as we further illustrate by our case studies.

3 Smallholder farming in India and coastal fisheries
in Norway

Our call to take greater account of time in climate justice
research and practice is exemplified using selected research
data collected in rural areas in the Indian state of Tamil Nadu
in 2017 and 2019 and in the fishing communities on the Lo-
foten Islands in the Norwegian Arctic in 2015. Both case
studies share the challenge of being on the front lines of cli-
mate change and facing the particular harm and threat of
changing weather patterns, modifications in terrestrial and
marine food chains, and climate-induced uncertainty. As fur-
ther illustrated below, the smallholders in Tamil Nadu and the
Lofoten coastal fishers are particularly vulnerable, as their
economic, cultural and social activities are closely connected
to the natural environment and time-related socio-ecological
processes such as the recurring harvest and fishing season.

3.1 Background and the challenges ahead

Tamil Nadu is the most southeastern state of India and has
a population of about 72 million (as of the 2011 popula-
tion census; Census 2011, 2020), of which about 40 % rely
on agriculture as their principal source of livelihood (as of
2013–2014; Government of Tamil Nadu – Department of
Evaluation and Applied Research, 2020). Agriculture, how-
ever, is currently challenged by structural causes ranging
from ecological to socio-economic to cultural–political (cf.
Bopp, 2020). Rural and peri-urban farmers in Tamil Nadu are
usually under the influence of the northeast monsoon, which
brings seasonal rains from October to December, but now
increasingly have to deal with the repercussions of climate
change on local and global scales, which results in both min-
imal seasonal rainfall and excessive rains (ENVIS Centre,
2018, 2020).

Tamil Nadu’s rainfed regions are particularly affected,
since most farmers in these regions solely depend on the sea-
sonal rains. Apart from general climate variability, trends in
surface air temperature rise during the past decades can be
observed, with average maximum temperatures between 29.8
and 33.6 ◦C in 2014, compared to 28.9 and 32.9 ◦C in 1984
and to 28.2 and 32.2 ◦C in 1954, depending on altitude (Tamil
Nadu Climate Change Knowledge Portal, 2020). Moreover,
Tamil Nadu has been repeatedly struck by droughts resulting
from the failure of monsoonal rains in alternation with floods
due to an excess of rain and also a rising number of cyclones

(ENVIS Centre, 2018). Smallholder farming is reliant on –
non-polluted – natural resources: surface water or ground-
water, intact soils, and agricultural diversity. This contrasts
with the reality in the study area, where soils have widely
degraded under the practice of monoculture, with the most
common crop being rice, and the sustained use of agrochem-
icals. Soils widely lack fertile organic matter. Monsoon fail-
ure in combination with mismanagement increasingly leads
to the pollution, lack of replenishment or complete disap-
pearance of water bodies throughout the villages. Such desta-
bilisation of farm ecosystems finally exacerbates the decline
of yields and proneness to pests (cf. Bopp, 2020; Balasubra-
manian, 2015; interview with a rice farmer and founder of a
local farmer network in Kumbakonam in 2019). This trend
is now even multiplied under the effects of climate change
in Tamil Nadu. Such effects include seasonally spiking tem-
peratures and both inundations and enduring droughts, caus-
ing accelerated soil degradation and plant growth disruption
(cf. also Hijioka et al., 2014, p. 1330). The use of or in-
crease in agrochemicals is a common strategy among farmers
who lack alternatives (cf. also Sect. 4.1 and Fig. 1). Low soil
productivity is frequently countered by generously applying
chemical fertilisers to ensure at least moderate yields, while
the fear of losing potential harvests to pest outbreaks is com-
bated by using pesticides. Analogously, socio-economic and
cultural–political developments challenge smallholder farm-
ing in the study area. Urbanisation and industrialisation; class
and cultural distinctions; and the limited power and scope for
action of smallholder farmers, e.g. their low investment ca-
pacity and exposedness to unfavourable agricultural policies,
determine smallholders’ ecological and socio-structural envi-
ronments, including households and livelihoods (cf. Fig. 1).
Access to irrigation water, for instance from groundwater
reservoirs, is unequally distributed. Constructing and oper-
ating the deep bore wells mostly requires financial power,
and, furthermore, local authorities sometimes regulate water
extraction or give priority to more powerful actors such as
industries that smallholders then need to compete with.

This setting continues to challenge many Tamil Nadu
smallholders, in the form of livelihood restraints and chang-
ing practices, routines, and professional trajectories, since
many farmers shift to non-farming occupations. As a lateral
effect, the farmers’ health deteriorates under the long-term
exposure to agrochemicals (field notes from 2017 and 2019;
cf. Sect. 3.2).

The Lofoten Islands, our second case study, are located in
northern Norway above the Arctic Circle. The impacts of cli-
mate change are observed earlier in the Arctic and with more
immediate and serious consequences than in most parts of the
world (AMAP, 2017; IPCC, 2018). According to Kelton Mi-
nor, lead author of the recent Greenland Perspective Survey
(Minor et al., 2019), the Arctic is thus “a bellwether for the
unequal impact of global warming on social and economic
systems” (Minor, cited in McDougall, 2019, paragraph 6).
Many Arctic and Greenlandic people are already living in
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regional climates that have been altered by overall warm-
ing of more than 1.5 ◦C in less than a lifetime (Minor, cited
in McDougall, 2019). Considering this pace of change and
the severity of Arctic change, such as rising atmospheric and
oceanic temperatures, the Norwegian government has iden-
tified the Lofoten Islands as being especially vulnerable to
climate change (Norwegian Ministry of Climate and Envi-
ronment, 2015). In 2015 these islands were home to around
24 500 people and 892 registered full-time small-scale fishers
(Directorate of Fisheries, 2019).

In particular, the historic Lofoten winter cod fisheries and
traditional production of the world-famous stockfish, which
is Northeast Atlantic (NEA) cod (Gadus morhua) dried on
outdoor racks, are vital for settlement and employment struc-
tures and the coastal culture. The Lofoten Islands benefit
from the warm North Atlantic Current and the resulting rich
cod fish stocks and favourable outdoor drying conditions in
the winter period from January to April (a perfect mixture
of wind, frost, rain and sun), and they are thus the only
place in the world where the production of top quality stock-
fish is possible (Hovelsrud, 2010; interview with the Norwe-
gian Coastal Fishermen’s Association, NCFA, in 2015; cf.
Sect. 3.2). This traditional stockfish production dates back
to the Stone Age and time of the Vikings. Ever since then,
the air-dried cod from Lofoten has been a core food and ex-
port product. Due to its renowned reputation and strong ge-
ographical linkage, it was the first Norwegian quality food
product to be awarded the status of Protected Geographical
Indication (PGI) in the EU in 2014 (Norwegian “Tørrfisk fra
Lofoten”). However, observed and projected climate change
impacts risk jeopardising Lofoten’s unique position in cod
fishery. As a result of ocean temperature increase (according
to Fossheim et al., 2015, 1 ◦C in the Barents Sea from 2004
to 2012; and further temperature rise is projected; cf. IPCC,
2014), a significant northward shift in the NEA cod spawning
and feeding locations towards colder waters is likely, which
would cause a profound decrease in cod spawning along the
Lofoten coast. Another probable threat is that warmer springs
would result in flies laying their eggs on the fish drying on
outdoor racks and spoil it. Such shifts in cod migration pat-
terns and loss of stockfish quality would especially affect the
local fish buyers and fish processors and, above all, the liveli-
hoods of the coastal fishers who operate close to the Lofoten
coastline and are not able to access cod fishing grounds off-
shore and further north due to limited equipment. On aver-
age, 80 % of their annual income is derived from catching
and selling NEA cod to local fish buyers, which demonstrates
the economic and socio-cultural significance of cod fisheries
to the local fishing communities (interviews with the Nor-
wegian Coastal Fishermen’s Association, NCFA, and coastal
fishers in 2015; cf. Sect. 3.2).

3.2 Empirical data collection

Our research in both case studies is based on a qualitative–
interpretative approach that focuses on meaning in con-
text and strives for a better understanding of human expe-
riences and practices in the context of climate change (cf.
also Bopp, 2020; Bercht, 2019, 2020). In ontological terms,
the case study in Tamil Nadu reconciles multiple socially
constructed and subjectively perceived realities with the oc-
currences observable through the researcher’s senses (Flick,
2014), which aligns with Cupchik’s (2001) constructivist
realism. The study aims at eventual theorisation according
to grounded theory approaches (Thornberg and Charmaz,
2012). The research approach applied in the Lofoten case
study draws on the philosophy of critical realism (Bhaskar,
2008), which holds that reality externally exists but is only
accessible through the interpretations of individuals. Accord-
ingly, from an epistemological perspective, an interpretivist
design is used in both studies, arguing that scientific knowl-
edge about human behaviour is produced by exploring peo-
ple’s viewpoints in the context of their living conditions. Ta-
ble 1 provides a more detailed insight into our fieldwork (for
more detail cf. Bopp, 2020; Bercht, 2020). We acknowledge
that in this paper we provide a rather homogeneous view
on the rural Indian and the Norwegian fishing communities
where we conducted our fieldwork. However, due to space
constraints and the more general aim of promoting a time
lens in climate justice debates, we do not further detail the
differences between the communities in Tamil Nadu or be-
tween the ones on the Lofoten Islands. Moreover, it is impor-
tant to note that Table 1 is not meant to provide a comparison
between the two case studies and the respective fieldwork
approaches. Rather, it is intended to briefly summarise the
approaches used to further transparency and clarity.

4 Results and discussion

Our two case studies revealed particular vulnerabilities to
and affectedness by climate change – and thus climate in-
justices – among the farmers in Tamil Nadu and the coastal
fishers on the Lofoten Islands. The local settings and routine
practices that these two groups are embedded in are recip-
rocal with the influence of time. Aspects of time magnify
the farmers’ and fishers’ vulnerabilities in both case stud-
ies. Climate injustices consequently result, besides structural
drivers of vulnerability, from the farmers’ and fishers’ han-
dling of and dependence on natural resources for their liveli-
hood, culture and identity. It is not only the availability of
water, sun, soil, winds, rains, biodiversity and marine species
but also the timely emergence of these that are decisive for
the harvest and processing of the produce. The work of food
producers and fishers is finely tuned to the pace of their sur-
rounding ecosystems and therefore relies on the functioning
and integrity of these. Fluctuations in climatic patterns, as
significant as those occurring in recent decades, also shift the
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Table 1. Fieldwork in Tamil Nadu (India) and on the Lofoten Islands (Norway)

Tamil Nadu (India) Lofoten Islands (Norway)

Methodology Inductive, grounded theory, constructivist real-
ism

Critical realism, interpretivism

Methods Open expert interview, go-along interview∗;
(participative) observation; informal discus-
sions; action research (e.g. setting up of an or-
ganic community garden in Chennai as part
of observation of the local organic scene); ex-
ploratory mapping; farm visits

Problem-centred, face-to-face interviews with
narrative sequences; participatory observations
(e.g. joining coastal fishers on their fishing trips,
participating in social and cultural gatherings
such as the annual “World Championship in
Cod Fishing” on the Lofoten Islands in March
2015)

Period and length of fieldwork 11 months (April 2017–January 2018,
February–March 2019)

4 months (March 2015, September–December
2015)

Recruiting of study participants Primary recruiting via existing networks (e.g.
workshop organised by Indo-German Centre
for Sustainability, March 2017); consequent re-
cruiting through key informants in organic food
shops

Recruiting of interview partners through scop-
ing interviews with local key informants (e.g.
from the municipal administration), snowball
sampling (one sample suggests further ones)
and responses to a public call (advertised in the
local newspaper, Lofotposten)

Data collection 29 extended expert interviews, informal dis-
cussions (in English or Tamil with transla-
tor; with practising farmers and urban garden-
ers, organic consumers, retailers, trustees of
NGOs (non-governmental organisations) or as-
sociations, governmental officials; documenta-
tion through recording or interview notes); ex-
plorative study and mapping of farming in peri-
urban Chennai; explorative rural farm visits in
southern Tamil Nadu; observation (documenta-
tion through field notes)

43 problem-centred interviews with narrative
sequences (in English) across the Lofoten Is-
lands (e.g. on vessels, in offices), 31 of which
with current full-time coastal fishers (mostly
lasting between 2 and 5 h) and 12 of which with
fish buyers, processors and suppliers; other lo-
cal residents; environmental charities and or-
ganisations; and representatives from the com-
munities and fisheries officials (e.g. Norwegian
Coastal Fishermen’s Association, NCFA, Nor-
wegian “Norges Kystfiskarlag”; except for four
informants, all interviews were recorded)

Data evaluation Verbatim transcription with document analysis,
manual coding through identification of major
themes, no software involved

Transcription and analysis of the interview data
with the assistance of the MAXQDA qualitative
analysis software (coding and identifying major
themes from the interviews)

∗ The method of go-along interview allows the researcher to accompany study participants with their usual routines while interviewing them. It allows the researcher to absorb
and deepen understanding of the participants’ practices in their settings (cf. Kühl, 2016).

farming and fishing practices that have been acquired, trans-
formed and transferred through generations and timed and
tailored to the local conditions.

The following sections present and analyse extracts from
each case study regarding the way in which aspects of time
are contained in the impact of climate injustice on the com-
munities.

4.1 Discovering aspects of time in the case studies

4.1.1 Time and affectedness

In this section, we pay particular attention to the affectedness
of the farmers and coastal fishers by past, recent and poten-
tial climate change. By “affectedness” we mean the moment

or the state of an event (e.g. a cyclone, a drought or shift-
ing fish migration) and the consequences of that event on
the farmers’ and fishers’ livelihoods and practices. Schlos-
berg’s (2007) and Walker’s (2009, 2012) three dimensions of
distributive and procedural justice and justice of recognition
(cf. Sect. 2) may help explain the time aspect in affected-
ness. Firstly, the farmers’ and fishers’ geographical locations
and socio-structural settings related to these mean they are
affected earlier by the repercussions of climate change. Sec-
ondly, their affectedness sometimes finds late public and in-
stitutional recognition, which can relate to, thirdly, their late
consideration in institutional procedures, for example gov-
ernmental mitigation plans and policies.
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A crucial reality of climate injustices for farmers in Tamil
Nadu is their particular susceptibility to climate change ow-
ing to their reliance on natural resources. In terms of time,
this translates into being among the first groups affected by
climate change. This especially applies to smallholders who
solely rely on seasonal income received after the harvest of
their crops, without having backup resources or alternative
business. Farmers who grow one single crop are therefore the
most vulnerable, and vulnerability in turn reinforces early af-
fectedness. Figure 1 outlines the different effects (A1, B1 and
C1) of climate change on Tamil Nadu smallholders depend-
ing on their initial settings (A, B and C; cf. also Sect. 3.1).
According to the farmers’ observations, their farming set-
ting regarding the environment (A) is being steadily aggra-
vated by the influence of long-term climate change, espe-
cially rising surface temperature and great variabilities in the
amount of rainfall. Surface temperatures can reach extremes
and thereby interfere with the growth of their crops (cf. also
Hijioka et al., 2014, p. 1342). This aggravation is further
triggered when farmers initiate or increase the use of agro-
chemicals as an adaptation strategy (A1). Short-term extreme
weather events represent extra challenges. In the study area,
the smallholders’ specific socio-structural and household set-
tings (B and C) determine the eventual effects of and affect-
edness by both long-term and short-term climate change (B1,
C1, B2 and C2). The farmers’ affectedness (B2) is directly
influenced by their reactions to climate change such as shifts
in farming methods, reduced coping ability or financial re-
straints (B1 and C1), and vice versa.

To illustrate, a farmer couple in Thiruvannamalai about
200 km southwest of Chennai, the capital of Tamil Nadu, are
representative of early affectedness. At the time of the re-
search visit, rainfall in the rainfed region had been minimal
in 2 consecutive years, and the option of groundwater tap-
ping was constrained by repeatedly low groundwater levels
(A1). The couple was not able to grow paddy, therefore leav-
ing a large amount of land barren. To maintain a minimum of
livelihood, as well as to be able to continue sending their chil-
dren to college, the couple practised goat rearing and grew a
few drought-tolerant crops (B1). The returns are in any case
modest (B2 and C2), but the couple’s vulnerability is further
increased by socio-structural factors. They are indigenous to
the area of Thiruvannamalai, and their inherited land is their
main resource. Their reliance on regular rains and rice single
cropping, the usual practice during non-drought seasons, on
the one hand, combines with a lack of investment capacity
for water extraction and the class-related deprivation of be-
longing to an indigenous community, on the other hand (A,
B and C), to convey their salient and early vulnerability.

As our research results indicate, similar to the case of the
Indian smallholder farmers, climate change is viewed as a
crucial driving force that alters the living conditions of the
Lofoten coastal fishers, who are surrounded by and live with
and from the ocean. The local weather conditions specifically
determine when, how often, for how long and at what risk

they may leave the harbours to go out to catch fish at sea (cf.
Bercht, 2019, 2020). According to the fishers’ observations
(cf. also AMAP, 2017), the warming of the ocean is leading
to a northward shift of the economically and culturally rele-
vant NEA cod fish stocks and to an increased influx of less
valuable southern species such as mackerel and blue whit-
ing. Moreover, a rise of sea level, storms and polar lows neg-
atively affect landing and fish processing facilities, fishing
nets left out overnight, weather predictability, and the safety
of sea navigation. Facing the accelerating impacts of Arctic
climate change, the Lofoten coastal fishers are not only af-
fected earlier and more severely than many other people in
the world, but they are also the first to respond and imple-
ment strategies to adapt. However, while “early adapters” can
provide key lessons for specific adaptation efforts elsewhere
(Betzold, 2015), they can hardly make use of or learn from
similar past successful adaptations elsewhere or in the place
where they live. This is due to the fact that they are the first
generation to face the severe consequences of rapid and pro-
found climate change and related uncertainties around scale,
intensity and dynamics. For example, as our interview results
indicate, no empirical values are yet available for an effective
response to a loss of Lofoten stockfish quality (cf. Fig. 2) in-
duced by air temperature and humidity increase and resulting
insect infestation and bacterial growth. One could argue that
the fishers could build on previous experience with natural
climate variability and are thus better prepared to adapt than
people who lack such experience. However, this seems not
to apply for the interviewed Lofoten fishers. They argue that
even though they are used to dealing with (short-term) haz-
ardous conditions at sea and rapid weather changes, they do
not know how to efficiently respond to long-term climate im-
pacts and related uncertainties (e.g. northward shift of NEA
cod and lack of income).

Given this situation, the urgent question of how to re-
spond and adapt effectively to climate challenges is far from
straightforward and likely more difficult for early adapters
than it is for more “experienced adapters” who have faced
similar climate impacts and already gained skills and knowl-
edge about appropriate adaptation strategies. A crucial chal-
lenge for the coastal fishers of being among the first to re-
spond is that best adaptation practices, for example diversi-
fying income structures or changing target fish species, have
not yet developed at individual, collective or institutional lev-
els. This lack of “action-oriented guidance” and certainty in
action increases the likelihood that the coastal fishers feel
overwhelmed and paralysed by fear. For example, instead of
dealing with the important but challenging issue of climate
adaptation (e.g. talking about one’s own perceived helpless-
ness with peers and getting information about adaptation op-
tions from peers as a first crucial step towards action), the
coastal fishers rather cognitively zone out: “No no, I don’t
think about climate change because it will be a catastrophe.
[. . . ] I’m very afraid of it” (interview with a fisher on the Lo-
foten Islands in 2015). This means that the fishers dissociate
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Figure 1. Mapping of climate injustices in the Tamil Nadu case study.

Figure 2. Gutted and de-headed NEA cod drying on outdoor wooden racks on the Lofoten Islands in 2015. The quality of NEA cod is espe-
cially threatened by anthropogenic climate change and its impacts on the highly climate-sensitive drying conditions. Photo credit: authors.

themselves from existential threats (e.g. loss of income from
cod fisheries) and focus on other issues, such as successfully
fighting against oil drilling plans near the biodiversity-rich
Lofoten Islands. For instance, the interviewee cited above,
who is very afraid of climate change, repeatedly steered the
conversation to oil drilling, a topic which he apparently con-
sidered easier to talk about: “I’m active in the movement for
keeping oil out of Lofoten and Vesteralen. So I try to tell ev-
eryone I meet that we have to be careful because hazardous
things can happen.” Fishers like him try to regulate intolera-
ble emotions (ecoanxiety; cf. below) and protect themselves
from a perceived lack of control. Even though “being among
the first” opens up opportunities – for example, the first in-
door drying facility for NEA cod is being developed on the

Lofoten Islands – the large majority of the coastal fishers feel
a lack of orientation, which, in turn, leads to climate inaction
rather than to climate action (cf. Bercht, 2019, 2020, for more
detail).

4.1.2 Time, rhythms and rituals

Rhythm may be broadly defined as a regular repeated pat-
tern of sound or movement. Rhythm can be closely inter-
twined with rituals, characterised as a sequence of symbolic
practices involving gestures, words and objects, often shaped
by formality and repetition (Brooks et al., 2016). Ritualised
behaviours have subjective meaning beyond their mere ac-
tions (Brooks et al., 2016). As Adams (1990; cited in Walker,
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2014, p. 53) notes, “rhythmicity is the key to the time world
of nature”, the sun being “the root of all rhythmic organ-
isation”. In our case studies, this “time world of nature”
(Adams, 1990; cited in Walker, 2014, p. 53) becomes ap-
parent in the rhythmic, sometimes ritualised, organisation
of the farmers’ and fishers’ routines in practising their oc-
cupations and organising their private lives, in interaction
with their natural environments. It is also through this rhyth-
mic and ritualised organisation that they access the resources
their livelihoods are based on. Rhythms and rituals, as part of
the place-based identity and culture of communities, are con-
ducive to their social well-being (cf. Adger and Kelly, 1999).
Climate change ultimately “threatens cultural dimensions of
lives and livelihoods” (Adger et al., 2013, p. 112), which ex-
plains the link to climate injustices.

Several study participants in Tamil Nadu narrate the rev-
elation of temporality and ritual in local farming practices,
which emerge from natural rhythms and merge with preva-
lent spiritual–cultural practices. Natural growing cycles typ-
ically follow a sequence of preparing the soil, sowing, grow-
ing, harvesting and again preparing the soil. Intermediary and
cover crops sometimes follow the main crop to favour soil
recovery. Some local farmers accord their practice with a tra-
ditional solar-based Tamil farming calendar that suggests se-
quences of crop alteration and rotation. Growing cycles are
tuned to the seasons under respective climatic conditions and
differ according to each crop variety. Most distinctive is the
rice growing cycle, which is often fixed to specific dates.

Beyond that, farmers incorporate routines of worshipping
the natural rhythms through rituals such as ceremonies and
festivals. Rituals prevail in every step of farming – in the
ploughing at the beginning of the season, in the harvesting
or in giving “the first harvest of any produce [. . . ] to the local
temple”, even today where modern technical appliances are
used: “they will tie a lemon [. . . ] and [. . . ] bring a coconut in
front of the tractor” (interview with an ecologist in Chennai
in 2017). As sanctified rituals that pay homage to the entities
and the natural resources providing livelihoods, they bring
practitioners a feeling of safety. For example, the ritualised
sharing of a part of the harvest as “philanthropy” is believed
to bring “a bountiful harvest the next time also” (interview
with an ecologist in Chennai in 2017). Pongal is an impor-
tant annual harvesting festival held according to the Tamil
calendar. It is “a festival to worship the sun [. . . ] because we
need the sun to grow food [. . . ], the essential for farmers”
(field notes of the eldest of the organic farming community
in Karapettai in 2019).

When climate change modifies the farmers’ embodied and
ritualised natural rhythms, their practices accordingly need
to adapt to new rhythms. While the psychological disorienta-
tion occurs rather subtly, many farmers find significant diffi-
culties in adjusting their growing and processing cycles, crop
choices, and even marketing strategies. This is often due to
being overwhelmed with the new conditions in combination

with a lack of adapted methods or capacity, such as time, fi-
nancial resources, human capital, and mental preparedness.

In contrast to the smallholder farmers, the lives of the
Lofoten coastal fishers are strongly shaped by the “rhythm
of the ocean” and the resulting dialectic relations between
the fishers, other residents of the Lofoten Islands, and their
shared broader economic and socio-cultural environments.
Like a biological rhythm, every year the NEA cod fish (usu-
ally) migrates to the Vestfjord in early spring, is caught and
sold to fish producers in spring; is dried outdoors in late
spring, spreading the familiar “smell of money” (interview
with a local resident on the Lofoten Islands in 2015) around
the fishing villages; and is exported to mainland Norway and
other countries in June. These regular, repeated patterns of
events structure workflows, create meaning, foster group be-
longing and identification, and are ritually articulated. For in-
stance, the World Championship in Cod Fishing takes place
on the Lofoten Islands every year in March to traditionally
welcome and celebrate the annual arrival of the NEA cod.
School children, dressed up as coastal fishers, meet and sing
songs about the history of cod fishing. Tourists also come
to join the championships. Another prominent ritual is that
children cut off the cod fish’s tongue, which is prized as a
delicacy. This has been a well-paid and popular holiday job
for generations. These examples illustrate that time, rhythms
and rituals are intrinsically linked, as time defines rhythms
(e.g. when to catch NEA cod) and rituals, and rhythms and
rituals give meaning to time (e.g. end and beginning of the
fishing season). However, climate change bears the risk of
leading to a profound change in rhythms (e.g. northward shift
of NEA cod) and rituals that are not only important for so-
cial interactions, orienting oneself and making sense of life
but also, in a certain figurative sense, for securing the liveli-
hoods and identity of the coastal fishers. Compared to other
islanders who are not directly involved in coastal fishing or
compared to large-scale fishers who are able to follow the
NEA cod offshore, the coastal fishers disproportionately rely
on a stable “rhythm of fish migration” (i.e. annual arrival of
the NEA cod to the coastline), as this is their main source
of income. A time lens helps to uncover or analyse in more
depth the unjust impacts of climate change that arise from
different dependencies on rhythms and rituals.

4.1.3 Time and slow motion

Climatic change can occur suddenly or rather slowly and sub-
tly, as sporadic extreme weather events or climatic patterns
in slow conversion. Climate change is not linear but may re-
semble reversing and proceeding waves. Many of the current
great challenges for the global climate impact in slow motion
– carbon dioxide emission, glacier melting or sea-level rise,
to name a few. Pierrehumbert (2006) states, for example, that
global warming will not only add further stress to already hot
regions but will also affect freshwater and saltwater fish in
the open waters and can evoke agricultural diseases and pest

https://doi.org/10.5194/gh-76-29-2021 Geogr. Helv., 76, 29–46, 2021



38 J. Bopp and A. L. Bercht: Considering time in climate justice

outbreaks. He continues to explain that slow-motion changes
can be as consequential as sudden climate disasters (Pierre-
humbert, 2006).

Tamil Nadu has experienced various sudden extreme
weather events in recent years, which have affected the farm-
ing sector in particular. Heavy episodic monsoonal rains
caused the flooding of plains and agricultural surfaces and
overflowed rivers. Cyclones gaining momentum in the Bay
of Bengal inflicted damage on vast areas in South India. The
effect on the farmers’ agricultural fields was twofold in tem-
poral terms. Besides the immediate damage resulting in re-
duced harvests, compaction and pollution from the debris of
the floods lowered the quality of the soils as a side effect
(cf. Fig. 1 above). While the events themselves were brief
and drastic, the effects are likely to endure and unfold in
what may be called “slow motion”: the restoration of agri-
cultural soils requires time and skill; wind and floods up-
root trees and destroy the roots of crops. Apart from eco-
nomic loss, farmers in the case study reported how the loss
of trees from farm sites and their surrounding areas inter-
acts with the local micro-climates, leading to a reduction in
the water retention capacity of soils, rising surface tempera-
tures or crop exposure to direct sunlight. Further dimensions
of slow-motion climate change were reported by farmers in
Tamil Nadu. These include the slowly rising but menacing
aridity of agricultural areas, the slow increase in seasonal
fluctuations entailing the degradation of overall farm envi-
ronments, and farmers’ structural deprivations such as re-
duced water accessibility or agricultural land. Producers ac-
cordingly suffer from the “accumulated” temporal effects of
climate change, and the resulting injustices link back to the
producers’ affectedness (cf. “Time and affectedness” above;
field notes from 2017 and 2019; for more detail on slow- and
rapid-onset disasters see e.g. Fiske and Marino, 2020).

As illustrated earlier, the Lofoten coastal fishers are
severely affected by climate change and its slow onset pro-
cesses, such as sea-level rise and temperature increase. In
particular, the higher winter temperatures, the shorter winter
seasons and more winter rain already influence the onset and
quality of the historic stockfish production. In anticipation of
a significant, long-term shift in weather patterns, several fish
buyers and processors have started to move their outdoor dry-
ing racks further southwest on the islands where outdoor dry-
ing conditions are still good enough to produce high-quality
stockfish, satisfy demand and maintain local economic sta-
bility. However, this (rather short-term) adaptation strategy
of relocating drying racks is accompanied by certain eco-
nomic and socio-cultural drawbacks. For example, such re-
location leads to a notable increase in the distance between
the (non-movable) fish landing facilities and the drying sites.
Consequently, more trucks are required to transport the (fresh
and dried) fish back and forth leading to an increase in traf-
fic, costs and time; damage to sensitive road structures; and
more nuisance to local residents. Moreover, the drying racks
(cf. Fig. 2) are a famous symbol of the Lofoten cod fisheries

and hence a tourist attraction; their relocation away from the
fishing villages also involves a loss of place in terms of at-
tachment, coastal identity and interest for tourists. Yet, the
crucial point here is that the coastal fishers depend on fish
buyers and processors who are financially able to buy their
landed cod fish. However, the fish buyers and processors, in
turn, depend on favourable weather conditions for drying the
fishers’ landed cod fish. Since the change of weather pat-
terns is happening in slow motion, people see timely ways of
adapting their fish production system to the challenges ahead.
However, at the same time, strong informative uncertainty
still exists regarding the extent of change and the timeframe
when a point of no return might be reached (significant de-
crease in stockfish production). Hence, the residents of the
Lofoten Islands feel uncertain about how to efficiently adapt
in the long term to the climate threats to stockfish production.

4.1.4 Time and care

Our approach to care is deliberately broad in order to explore
more openly the contribution of a care point of view to cli-
mate justice, a context beyond those in which care is usually
addressed. The concept of care, as applied here, is charac-
terised by concern, sense of responsibility, love and affec-
tion. Following Barnes (2012) and Held (2006), to take care
of somebody or something means to be responsible for their
maintenance and well-being; to care for somebody or some-
thing is to provide assistance that is needed to help or protect
them; and, finally, to care about somebody or something is
to be emotionally concerned about their condition, which de-
notes that somebody or something is important to the person
who is caring.

The cultivation of land for agriculture, when it respects
the natural farming cycles, can be considered a manner of
taking care of the land. This is widely true for the natural
farmers1 visited throughout the research in Tamil Nadu. By
abstaining from any chemical inputs and by adapting their
methods to the local environment, they become responsible
for ecology and health and indeed view themselves as “care-
takers”. Care among the natural farmers extends from per-
sonal care to care for others (e.g. health of their own fami-
lies and consumers’ health) and for the overall environment
(cf. Bopp, 2020). This is reflected in the thinking of a young

1We purposely refer to both natural and organic farming ap-
proaches in our paper. While the underlying methods of both ap-
proaches are similar and co-exist, natural farming is preferred by
many farmers in the study area. This is also due to the common per-
ception among Indian farmers that the organic farming approach is
a Westernised entrepreneurial branch of chemical-free agriculture
that aims to achieve organic certification (cf. Bopp, 2020). Some
study participants, however, consciously used local concepts and
thus identified with the term of natural farming. We use “natural
farmers” here in order to respect their voluntary distinction from
organic farming. Others instead called themselves organic farmers
without any self-categorising intention.
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natural farmer in Kanchipuram, explaining natural processes
in farming as nourishing humans, animals and nature: “With
one grain of rice, you can grow a hundred rice grains. You
can feed a person; the cow can be fed with hay; the cow
waste becomes fertiliser. [. . . ] The rest of the cycles will be
taken care of by nature” (interview with a natural farmer in
the district of Kanchipuram in 2018). To the farmers, care
means dedication – of extra time, of thought, of responsi-
bility and of emotion. Natural farming systems are said to
be time intensive, since they involve manual labour and a
holistic understanding of the farming system, in contrast to
industrial farming systems that rather follow uni-directional
exploitation. The additional time invested is rewarded by the
long-term improvement and maintenance of agriculture; care
thus receives a quality of foresight.

Other smallholders in the study region embody care
through emotional attachment to their occupation and re-
sponsibility for their land. A farmer couple in peri-urban
Chennai maintain their farm regardless of worsening ground-
water availability, drought and the encroaching built-up area.
“Being an owner, [. . . ] they are taking care of their farming
land. Because recently, lots of companies have been estab-
lished in this vicinity [. . . ], [but] they don’t want to give up
on farming” (interview along with a translator with a small-
holder couple in Chengalpettu in 2019). Similarly, an el-
derly farmer in the area continues to farm without making
any profit, seeing that if he leaves “the land for a couple of
years like this, other plants will cover the area” (interview
with an elderly smallholder in Chengalpettu in 2019). Sev-
eral farming women encountered upon a field trip in a peri-
urban village near Chennai talked of their important role in
taking care of farming, assuming the work of their husbands
in the fields after the men left to pursue a non-farming oc-
cupation to improve the family’s livelihood. They reported
this trend as common to the case study area. These mostly
young women suddenly find themselves in a role requiring
a double dedication of time: care for the land in addition to
domestic care (i.e. household, children and elderly people)
in the absence of their husbands. The unusual workload re-
flects the time strain experienced by women in such double
roles (for aspects of gendered care in resource management
cf. e.g. Agarwal, 2000).

Similar to the farmers, the Lofoten case study findings
indicate that the fishers interviewed are extremely worried
about their future lives, even though their threat appraisals
(i.e. considering climate change as a severe threat to their
lives as coastal fishers) and emotional reactions (i.e. fear and
anxiety caused by threat appraisals) are not always instantly
obvious. The fishers are likely to initially deny the serious-
ness of climate change in order to cope with overwhelming
fear and anxiety, for example by reappraising climate impacts
as less or non-threatening (cf. Bercht, 2017, 2019, for more
detail). However, it is important to stress that the fishers are
not deniers but are rather in denial, or, in other words, their
coping behaviour represents interpretive but not literal de-

nial of climate change. The fishers’ concerns are related to
concrete harm or loss induced by climate change (e.g. fewer
days at sea due to heavier storms and hazardous conditions),
uncertainty (e.g. catching fewer NEA cod in the future) and
existential threats (underemployment and identity loss). Al-
ready they find that they have less planning security with re-
gard to the time when they can catch fish and earn an income,
which generates tensions in care-related issues. On the one
hand, the fishers wish to take care of and for their partners
and families, which includes generating income and dedi-
cating time to their children. On the other hand, in reality,
they feel they have less time for their partners and families.
This is because, due to the perceived decrease in weather pre-
dictability, the fishers also go to the fishing harbours when
they cannot go out to the sea (e.g. due to a heavy storm) in
order to be able to respond more quickly to weather changes.
Moreover, under good weather conditions they stay out at sea
as long as they can to catch as many fish as they can because
they expect the sea conditions to worsen at any time. A cru-
cial moral problem arises here from conflicting responsibil-
ities and the unsettling dilemma of finding the right balance
between spending time with partners and families and spend-
ing time on the sea to ensure income stability. More precisely,
in this context of care, time becomes a vital resource that is
severely challenged by climate change.

4.1.5 Time and health and well-being

Climate injustices are often accompanied by direct impacts
on the health and well-being of affected groups. By health,
we refer to both physical and mental health and are aware
of the interrelations of the two. By well-being, we under-
stand an overall state of integral physical and emotional
health, which includes living conditions and social relations.
A need-based approach suggests four basic needs which con-
duce to personal well-being, namely feeling “safe and se-
cure”, feeling “competent and efficacious”, experiencing “re-
latedness or connection with other people”, and feeling “free
and autonomous” (Kasser, 2009, p. 175). Risk to health and
well-being itself appears through and is often multiplied by
the factor of time. As previously explained, climate change
differs in scales of time and intensity. Exposure to climate
change can therefore result in immediate or potential long-
term impacts on health and well-being (cf. Adger and Kelly,
1999). This means that time in our case studies is contained
in the farmers’ and fishers’ health conditions that usually
progress on different scales of time and in their early affect-
edness by climate change which forces many to adopt prac-
tices harmful to health.

As outlined by study participants and observed in Tamil
Nadu, the health situation of smallholder farmers is as trou-
blesome as worrying, and although there is common aware-
ness of the issue, health statistics do not fully disclose the
extent of illness resulting from the sustained and excessive
use of agrochemicals. An organic farmer and health activist,
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drawing on his survey of 60 farmer families in a village near
Chennai, shared his experience with a flower farmer who ap-
plies chemicals twice a week, in order to point out the danger
of agrochemicals: “Sir, [. . . ] how did you mix it? ‘With my
hand’. [. . . ] One is a neurotoxin; one is a carcinogen. [. . . ] If
you notice, every single male who sprays [. . . ] [has] hearing
defects. [. . . ] All their hands shiver. Whenever he sprays, he
can’t eat anything that day; [. . . ] the entire body itches” (in-
terview with an organic farmer and health activist in Chennai
in 2017). He also stated that many farmers drink and ignore
the connection between their health and the chemicals, and
“even if there is a connection, ‘we have to earn a living for
our family”’ (interview with an organic farmer and health ac-
tivist in Chennai in 2017). The future outlook is desperate for
many farmers – cancer rates and other non-communicable
conditions are extraordinarily widespread among chemical
farmers and affect especially smallholders whose income of-
ten does not allow for adequate medication. The reality of
farmer suicides throughout India reflects the accumulation of
illness along with the psychological burden of small returns
from farming and increasing livelihood pressure (for detail
on farmer suicides in India see e.g. Kale et al., 2015; Mer-
riott, 2017). However, the case study also discovered posi-
tive experiences of farmers who converted to chemical-free
production. A young organic farmer appreciates better health
and fewer medical expenses: “I had to spend a lot (INR 4000
per month) for my mother’s medical problems. [. . . ] Hence,
we started growing [traditional medicine] by ourselves. [. . . ]
I realised that eating proper food is the best way to stay
healthy” (interview with an organic farmer in Kanchipuram
in 2018). And a village-based natural farming community ex-
plained how they generate happiness and satisfaction from
basing their work on mutual help, which favours their well-
being (field notes from Karapettai in 2019). The relation-
ship between time and health becomes apparent when it be-
comes clear that climate change affects vulnerable farmers
early and induces them to adopt practices adverse to their
health (cf. Sects. 3.1 and 4.1). The heavy and unprotected
use of agrochemicals not only entails immediate physical ill-
ness and allergies but also affects the farmers’ health slowly
and steadily. Wider implications are the psychological effects
(e.g. depression, anxiety and existential fears) that equally
strike farmers over the long term, sometimes preceding their
increased use of agrochemicals.

With regard to the relationship between climate change on
the Lofoten Islands, time, and the health and well-being of
the Lofoten coastal fishers, the empirical results suggest that
the fishers are likely to be more vulnerable particularly to
the negative mental health effects of climate change than, for
example, other residents of the Lofoten Islands (e.g. medi-
cal doctors and IT specialists) whose livelihoods are not tied
to natural resources. One reason why climate engagement is
comparatively low among the fishers (cf. Bercht, 2019, 2020)
is that they cannot bear to contemplate the impacts of cli-

mate change because they feel too upset and frightened, as
discussed above (cf. section on “Time and affectedness”).

These results are consistent with the survey findings from
the Greenland Perspective Survey (Minor et al., 2019), a na-
tionally representative survey carried out in 2018–2019 of
adult Greenlanders (n= 646 participants) to investigate their
views on environmental changes and Greenland’s future in a
changing climate. More than one-third of the Greenlanders
(38 %) said that they were afraid of climate change.

Drawing on these survey results, Courtney Howard, the
board president of the Canadian Association of Physicians
for the Environment, confirms that “there is no question Arc-
tic people are now showing symptoms of anxiety, “ecolog-
ical grief” and even post-traumatic stress related to the ef-
fects of climate change” (cited in McDougall, 2019, para-
graph 12; cf. also Clayton et al., 2017, on the emerging con-
cept of “ecoanxiety”). Fear and anxiety among the Lofoten
coastal fishers stem not from the immediate impact of cli-
mate change but from existential threats and uncertainty over
what is yet to come (cf. also above). There is currently no
indication that mental health issues, such as severe anxiety
or depression, prevent fishers from carrying out their fish-
ing activities on a regular basis. Nevertheless, it cannot be
ruled out that, in line with Minor et al. (2019) and Clayton
et al. (2017), this might change in the future. It can be as-
sumed that “climate anxiety” will play a larger role among
the Lofoten coastal fishers, including the extra time and ef-
fort needed to cope with it.

The examples from the case studies highlight that the var-
ious effects of climate change which provoke climate injus-
tices cannot be thought of without time. Affectedness im-
plies the moment of challenging impact on farmers’ and fish-
ers’ livelihoods, practices, identities and strategies, which re-
quires a response in the present time and expands into the
future. Weather events can determine affectedness at vary-
ing scales of velocity. The Lofoten fishers are particularly af-
fected by slow-motion processes such as sea-level rise and
temperature increase. In Tamil Nadu, the recent extreme
weather events seem more destructive; however heat waves,
droughts and monsoon failures, analogously coming about in
slow motion, are just as disastrous, although they extend over
a longer period.

Similarly, the impacts on the farmers’ and fishers’ health
and well-being can emerge immediately (e.g. allergies, nau-
sea, muscle pain and injuries) or after some time (e.g. cancer,
non-communicable disease, depression, anxiety and ecolog-
ical grief). Rhythms and rituals connect the pace of farmers’
and fishers’ natural environments and practices. Along with
changing climate patterns and seasons, the growing and fish-
ing cycles lose validity and require the practitioners to ac-
cord their rhythms and rituals to the new availabilities of nat-
ural resources. This can lead to the detaching of their socio-
cultural identities and the making sense of their lives. Finally,
time was ascertained from the farmers’ and fishers’ practices
of care which particularly involve balancing the time spent
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Figure 3. Discovering time in phenomena.

on their occupation with time spent on their families. Adap-
tation to climate change, however, often demands extra time
and unusual workloads.

4.2 Time in situations of climate injustice

Based on the concrete aspects of time as above, it makes
sense to conceptualise how time influences the farmers’ and
fishers’ lives, practices and affectedness by climate change
and finally connects to climate injustices. We therefore now
focus on the concepts of impulse and the three forms of time
(cf. Sect. 1), as represented in Fig. 3.

One aspect of time lies within the farmers’ and fishers’
settings (cf. also Fig. 1). These settings are themselves both
spatial and temporal (cf. Brace and Geoghegan, 2010), since
they refer to the farmers’ and fishers’ localities under the
evolution of time. Another lies in impulse affecting these
settings. Impulse may be interpreted as the resonance be-
tween entities causing their motion and engendering a reac-
tion when it reaches a body in a certain moment and place.
Impulse affects the farmers’ and fishers’ settings and prac-
tices on the one hand and emanates from them on the other.
Transferred to our case studies, past and present climate
change has given impulse to the farmers’ and fishers’ envi-
ronments, their immediate handling of climate change, their
adaptation strategies for dealing with it, and finally their fu-
ture scenarios.

Derived from this understanding, it may be stated that
the impulse to the settings, actions and reactions, and fu-
ture scenarios of our study participants, e.g. through climate
change, is embedded in overlapping “parallel times”. These
times consist of the different paces and timings performed
by the various stakeholders and entities of the environment
that shape responses to climate change and future scenarios.
Thus, the farmers and fishers are connected to the actions
of, for example, local authorities, policymakers, traders or

consumers. This implies that there is an interplay of actions
happening analogously according to the paces and rhythms
adopted by the different stakeholders and natural entities.

These parallel times may be described as follows. World
time in our case studies represents the paces inherent to
the actions of current political stakeholders and to socio-
cultural scenarios. World time can also allude to the paces
existing in norms and moral codes as shaped by the past,
in forces of globalisation, in market trends influencing con-
sumer decisions on agricultural and fishery products, and in
location-specific regional development. More specific micro-
time is inherent to the pace and rhythm of the farmers’ and
fishers’ individual practices, routines and rituals on a very
local level. Finally, natural time is connected to seasonal
patterns, weather and the availability of natural resources.
World time, micro-time and natural time notably configure
the five dimensions through which time becomes apparent in
our case studies. Besides the farmers’ and fishers’ settings,
their handling of climate change is likewise temporal in its
present impact and the outcomes that continue into the fu-
ture. This translates into the current action and the poten-
tial of this action that is decisive for whether the situation
of the farmers and fishers in our case studies will worsen or
improve. The temporality of a present action is hence con-
tained in its future outcome (cf. Winter, 2020). For example,
the indigenous smallholder farmer couple in Tamil Nadu (cf.
Sect. 4.1) reacted to the enduring water scarcity by temporar-
ily shifting to drought-tolerant chili crops and goat rearing.
Their strategy, however, is not conducive to long-term liveli-
hood maintenance because it yields much less income than
the usual rice cultivation. It is rather an emergency strategy
which is preferable to leaving the land barren because this
would mean no income and the risk of their land being over-
grown by weeds. Similarly, as our empirical findings suggest,
faced with an increase in heavy storms and the related un-
certainty of actual time spent fishing (i.e. “soak time”), the
Lofoten coastal fishers (especially long-line fishers) expand
their daily time at sea to catch as much NEA cod as they
can to better bridge (unpredictable) stormy days of no fish-
ing and no income. Yet, as the fishers state, this adaptation
strategy of reallocating fishing time is not appropriate on a
long-term basis (i.e. months or years), as long days at sea be-
come physically demanding, causing persistent pain (back,
neck and shoulders) due to overloading of the body’s mus-
culoskeletal system (interview with a fisher on the Lofoten
Islands in 2015).

These empirical examples illustrate the importance of us-
ing a time lens that sheds light not only on the issues that
lead to or foster climate injustices (such as first affectedness)
but also on modes of climate adaptation that either enhance,
manifest or reduce injustices. In that respect, the theme of
parallel times further stresses the insights gained by identify-
ing the different spatio-temporal scales that shape vulnerable
communities and the necessity of considering these different
scales in adaptational policies.
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4.3 Reflections

With the help of farmer communities in Tamil Nadu and
fisher communities on the Lofoten Islands, it can be seen how
climate injustices unfold with respect to time. We have fur-
ther demonstrated how the communities’ settings (e.g. affect-
edness, health and well-being, and slow motion) that produce
these climate injustices and the communities’ practices (e.g.
rituals and care) exist in and through time, more precisely in
and through different parallel times. These insights engender
a number of thoughts on the relevance of time in the climate
justice discourse as follows.

As previously affirmed for the environmental justice dis-
course and transferable to climate injustices, “simple spa-
tial analyses” (Agyeman et al., 2016, p. 327) are no longer
able to do justice to the complex scales of contemporary in-
equalities resulting from vulnerability to climate change (cf.
also Walker, 2009). Instead, following Brace and Geoghe-
gan (2010), climate justice research would benefit from re-
sponding to “questions of scale” (p. 296) that span a range
of spatial and temporal aspects. Referring to the scale argu-
ment, Brace and Geoghegan (2010) point out that climate
change is too often seen as a global and deterministic prob-
lem. This still holds today, as the latest IPCC reports suggest.
It follows that climate research has often been detached from
the social, political and individual contexts leading to and
shaping climate change. What is thus needed in addition to
a global-scale perspective is a more grounded approach that
addresses climate change and temporalities on a local level.
If we realise the relational character of climate change, we
can emotionally grasp it and recognise it on a local level as
part of our “fabric of everyday life” (Brace and Geoghegan,
2010, p. 284) that extends over past, present and future gen-
erations (Reder et al., 2018; Winter, 2020). While time is not
commonly thought of as part of space, the case studies show
that time and space are interwoven in people’s everyday prac-
tices of facing climate change.

The continuous spatio-temporal shaping of settings and
practices of the farmers and fishers occur under three
facets of time, world time, micro-time and natural time (cf.
Sect. 4.2), which give impulses at their own paces. Think-
ing in terms of deriving actions with future impact means
elaborating the possible (or urgent) measures for future sce-
narios according to the settings that affected groups face at
present. This implies that the timeliness with which adapta-
tion measures are implemented is crucial in determining the
persistence of or relief from (unjust) affectedness by climate
change. It also shows that time is crucial to people’s capa-
bilities to detect and react to climate injustices; to the cop-
ing strategies and concrete adaptation measures of affected
groups; and, further, to political responses to pre-empt or mit-
igate crises, for example policies and regulations.

The link between space, time and the affectedness of vul-
nerable groups clearly lies in their unequal exposure to cli-
mate change risk. Smallholders in rainfed regions and coastal

fishers at sea level are and will be affected by rising global
temperatures, fluctuating natural resources and altering sea-
sons earlier than groups in lower-risk areas. Climate injus-
tices to the farmers and fishers unfold as existential fears
and livelihood pressures, health stress, and emotional dis-
tress that are likely to be aggravated by the persistence of cli-
mate change challenges of the current extent. Consequently,
their needs have more urgency. The concept of (geographi-
cal) proximity (for more cf. Walker, 2009) may need to be
widened from its focus on spatiality to include temporality
and therefore the concepts of exposedness to risk or of vul-
nerability.

Tackling climate injustices is a serious challenge that
needs to recognise these spatio-temporalities to be able to
create adequate strategies for swift and timely implementa-
tion. It is necessary to embrace the “time lags” that draw on
the locally distinct rhythms of stakeholders and patterns of
“being climate”, since all produce “climate-time” (Neimanis
and Walker, 2014, p. 558).

Local adaptive strategies often differ significantly, and the
local knowledge of vulnerable groups can be momentous re-
sources for adaptation. The farmers’ and fishers’ professional
and emotional connectedness with natural resources often
permits their excellent observation of climatic patterns and
ecological imbalances. This not only reveals the validity of
practitioners’ knowledge but also stresses its potential benefit
on a policy level. For this reason, the narratives of how, where
and when vulnerable groups experience climate change are
vital to the understanding of affectedness and should com-
plement the scientific discourses.

5 Conclusions

The intention of this paper is to inspire readers to see climate,
its changes and invoked injustices, as well as future climate
scenarios, as being organically shaped through and with the
spatio-temporalities of practices. Considering the dimension
of time has several benefits for climate justice research and
practice. Firstly, it facilitates a deeper understanding of as-
pects leading to and fostering climate injustices. The tempo-
ral embeddedness of the settings of vulnerable people and
their measures in reaction to climate change opens a dimen-
sion beyond the spatial, socio-cultural or socio-political di-
mension that climate justice scholarship has mostly focused
on. A time lens can make climate injustices visible that oth-
erwise remain untackled and unresolved. Secondly, recogni-
tion of the temporal embeddedness of settings helps reveal
the affectedness of vulnerable people by climate change in
more detail. This, in turn, is crucial to the acknowledgement
of inequalities and injustices and relates to procedural justice,
namely institutional responses in the pre-emption or mitiga-
tion of crises, for example through policies and regulations.
And, thirdly, adaptation and resilience strategies require the
implication of time aspects in order to be timely. While all
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adaptation and resilience measures are urgent, some have
priority. The inclusion of aspects of time offers an alter-
native way of engaging with climate change as something
each of us actively experiences and lives (cf. Neimanis and
Walker, 2014). As an important insight, qualitative scenarios
based on the different facets of time as perceived by local
groups can be a valuable complement to existing quantifi-
cations of climate change projections. Although undeniably
important to visualising climatic trends, an overly quanti-
fied presentation risks remaining “relatively deterministic”
(Brace and Geoghegan, 2010, p. 297) and difficult to re-
late to from the general public’s perspective. Qualitative sce-
narios require, as our case studies indicate, the contempla-
tion of narratives of climate injustices and how these emerge
from the typical local settings and the farmers’ and fishers’
ways of “weathering” the situation (Neimanis and Walker,
2014, p. 570). Humans engage with climate and shape it
through their own metabolisms. Greater personal relatedness
to climate change, i.e. understanding our own “intra-active”
(Neimanis and Walker, 2014, p. 560; cf. Introduction) expe-
riences or our embodiments of climate change, may aid our
solidarity with vulnerable groups. Identification with our ac-
tive co-producing of climate through our own practices may
favour a willingness to address issues of climate injustices in
accordance with our individual capacities.
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