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ABSTRACT ARTICLE HISTORY

Ships are technologies of maritime mobility. But sometimes ships are Received 29 September 2023

immobile—they stop and remain stationary for short or prolonged Accepted 30 July 2024

times. A degree of stasis inside and outside ports is both usual and

essential for facilitating the movement of ships in global markets. This . S
. . X X Y . . Disruptions; immobilities;

paper makes two important points: first, echoing existing literature, fre- shipping; positional

quent stationarity (or waiting) is a normal occurrence in the industry. data; AlS

Second, it is not just mobilities that are disrupted via moments of stasis;

immobilities themselves have distinct patterns that too can be dis-

rupted. This nuance is vital: there is a need to understand the disrup-

tions to immobilities rather than understanding immobilities as

disruptions to the general condition of mobility, both within—and

beyond—the shipping example. We argue that understanding disrup-

tions to immobilities is vital to grasping the dynamics of shipping,

alongside other (im)mobilites (car, train, plane), their conditions, and the

politics that shape our world on the move. Using a data-driven

approach, embracing AIS methods for exploring ship stationarity around

US waters during the COVID-19 pandemic, this paper upends the

assumptions of ship (im)mobilities through the example of wait times,

calling for scholars to give space and time to everyday immobilities and

their disruptions too.

KEYWORDS

Introduction

The years 2020 and 2021 were tumultuous for the global shipping sector (Grzelakowski 2022),
with the COVID-19 pandemic impacting shipping through closures of ports and increased wait
times at terminals. Indirectly, the pandemic also shifted the consumption behaviour of global
north citizens, leading to an imbalance in the distribution of freight containers (Panwar, Pinkse,
and De Marchi 2022). These disturbances accumulated and caused ripples traveling through the
global system. The situation was further aggravated by the closure of the Suez Canal in March
2021. Cargo ships provide the essential connectivity of goods between cities and nations and
form the foundation of the globalized economy (Martin 2013, 1022). At least 90% of all goods
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are transported by ship at one point during their production cycle (George 2013; UNCTAD 2018).
The global shipping network is currently serviced by 29,278 vessels. The commercial sector can
be roughly broken down into: container (5599 vessels), bulk (12,714), and liquid bulk transporta-
tion (10,965) vessels (UNCTAD 2021). The connections made by cargo ships form a complex net-
work that responds dynamically and nonlinearly to the load that is placed upon it. Studies of
shipping networks are largely quantitatively focused, data-driven, and focus on studies of global
and regional vessel movements and port relations (see, e.g. Ducruet 2020; Ducruet et al. 2024 ;
Kaluza et al. 2010; Ng et al. 2014; Notteboom et al. 2013). Indeed, much shipping analysis derives
from the fields of transport and logistics studies, well attuned to the mobile dynamics shaping
vessel movements. But there are also qualitative assessments through focus on individual ports
and ships, items of cargo, and workforces (see, e.g. Borovnik 2012; Chua et al. 2022; Heins 2016;
Martin 2013), deriving from mobilities studies, with some wide-ranging and nuanced research
from this perspective (see Anim-Addo, Hasty, and Peters 2015; Monios and Wilmsmeier 2018).

Indeed, the study of shipping networks is not centred within one field of research, or one sin-
gle discipline. This means different fields are extracting their slice of interest/information about
shipping movements, often in siloes without sometimes considering overlaps, differences in
argument, or even a broader perspective. Economists study transport networks but mostly con-
sider this on the level of input-output matrices of trade between nations (Ducruet 2020; Kali and
Reyes 2007). Operations research examines transport networks in the context of logistics, but the
focus is on small-scale optimization rather than a systemic understanding (Brouer, Karsten, and
Pisinger 2016). Environmental studies are concerned with the impacts of ships as vectors of bio
invasion (Kaluza et al. 2010; McCarthy, Peck, and Aldridge 2022) or the disturbance ships cause
to the environment (Robards et al. 2016). Geography is even further separated, the different
fields taking the lens of past and current global shipping networks to analyse the emergence of
a globalized world, the patterns of inequality between the global north and global south, and
on the growth of coastal cities (Hasty and Peters 2012, see also Birtchnell, Savitzky, and Urry
2015). Broadly speaking, the work listed above typically focuses on movement, answering ques-
tions on where vessels are going and at what rates (Kaluza et al. 2010), describing patterns of
voyages between the different assignments of vessels (Shelmerdine 2015), analysing centrality in
connection (Ducruet and Notteboom 2012) and vulnerabilities to interference (Calatayud,
Mangan, and Palacin 2017). Whilst immobility is an expected and mundane reality in shipping
operations, less attention is given to the dynamics of immobilities in the system: what influences
make vessels move or stand still (with fewer papers, e.g. on layup as a mode of stasis, than on
connection as a mode of moving). An exception is the excellent work of Monios (2023) who
points towards the importance of taking seriously the character of immobility (in his case, in rela-
tion to the collapse of the Hanjin shipping firm).

A framework that can be employed to understand the dynamics of shipping more completely,
as Monios shows (2023, and with Wilmsmeier in 2018, see also Anim-Addo, Hasty, and Peters
2015), is mobility, which pays attention also to (im)mobilities—a field unified by its interest in
the causes and meanings of movement—its frictions as well as flows (Cresswell 2010; Sheller
and Urry 2006). The mobilities literature has long explored the dynamics between mobilities and
immobilities as two interconnected dynamics: the relationship between flow and stasis (see, e.g.
Adey 2006). For example, the stasis of the port is essential for facilitating the movement of ships
in global circuits of trade. Here ships are required to stop for processing. Moreover, research has
also investigated disruptions to maritime mobilities, instances of ships stilling, mobilities halting:
from exceptional economic downturns to catastrophic accidents [see, e.g. Cresswell and Martin’s
discussion of the overturned container vessel the Napoli (2012), to considerations of the COVID-
19 pandemic (Knutsson and Bavinck 2022)]. Work has also explored the characters or qualities of
movement, such as the ‘drift’ (see Peters 2015). But what is interesting in the mobilities literature
on shipping is that largely (if not entirely) immobilities remain either linked to ‘nodes’ in the sys-
tem (i.e. ports, where stoppages are quite usual) or couched as exceptional—as disruptions to
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the condition of motion. This framing works on the assumption that mobility is the norm and is
hence disrupted when immobility occurs. In other words, immobility is the disruption of mobility.
But what of the disruptions to immobility, when we appreciate (as transport and logistics litera-
ture reveals) that immobility itself is a norm? Moreover, what of disruptions to immobility even
when it is exceptional? How might we better make sense of the dynamics of stasis?

The example of the Ever Given, blocking the Suez Canal in 2021, is a good example of such a
special form of immobilisation of global shipping and shows the nuance of how we might delve
deeper into the topic of disruptions. Smooth mobilities of connection are the norm, with waiting
in port to unload, as an expected—and accounted for—immobility. Yet the diagonal stranding
of the Ever Given on the banks of the Suez was presented by the media and press as an obstruc-
tion or disruption to the general condition of moving that is a norm in shipping discourse (even
as nodes or stoppages are acknowledged as likewise ‘normal’). Monios (2023, 320) makes the
same point in his analysis of the bankruptcy of Hanjin in 2017, noting that ‘[t]urbulence, drifting,
induced and unproductive mobilities are anathema to the just-in-time globalised logistics sector,
and the case analysis reveals how hyper-mobile flows of finance acted to reimpose the smooth
logistics surface after a brief period of immobility’ (emphasis added). This demonstrates
the widely acknowledged discourse of movement that persists in understanding shipping mobili-
ties, with disruptions understood as exactly that—disturbances to the condition of moving.
There is a need, then, to pay more attention to the dynamics of disruption and disruptions to
immobilities.

Accordingly, this paper makes two important points: first, it affirms, along with shipping, trans-
port, and logistics scholars (i.e. Notteboom 2006), that whilst accidents are more exceptional, statio-
narity in terms of layup or more so waiting is a normal, rather than exceptional, occurrence in
the industry. Immobilities are usual, then, and not just in port. Second, and more novel, this
paper builds a conceptual argument for—and beyond—the shipping example, that it is not just
mobilities that can be disrupted in the shipping industry: immobilities have their own patterns
and trends, and they too can be disrupted. This nuance is vital: it is not to say immobility is ship-
ping is not normal, but there is a need to understand the disruptions to immobilities rather than
understanding immobilities as disruptions to the general condition of mobility (see also Monios
2023). We argue that disruptions to immobilities, understanding and paying attention to these
dynamics, are vital to better understanding shipping and indeed possibly other mobilities and the
conditions and politics of motion that shape our world. Using a data-driven approach, embracing
AIS methods for exploring ship stationarity around US waters during the COVID-19 pandemic, this
paper upends the assumptions of ship (im)mobilities through the example of wait times and calls
for scholars to pay attention to their everyday immobilities and their disruptions too.

In what follows we next offer a literature review which presents existing work on (im)mo-
bilities and shipping from the mobilities literature (as befitting this journal) and the ways
immobilities have been traditionally studied and understood in relation to global shipping
networks. Here we make the case for challenging the assumptions underscoring the shipping
world, one ever on the move, with immobilities understood as either nodal necessities or a
disruption to this general condition. We highlight, along with shipping, transport, and logis-
tics scholars, a regular pattern for immobilities of shipping (via the dynamics of waiting),
which calls for scholars to pay attention to immobilities not just as disruptions to mobilities,
but as phenomena with their own patterns and disruptions. We then outline our method of
using Automatic ldentification Systems (AIS) data as a means to expose and bring to light
wait times, before presenting our findings from the US example we explored. The analysis is
divided into, and driven by, four research interests: (1) what kind of immobilities do we wit-
ness in the system (a longer term layup, or waiting?): (2) what spatial patterns can we see in
these normal moments of ship immobility and (3) what are their temporal patterns? And
finally (4) how does an exceptional disruption (the COVID-19 pandemic) shape these normal
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immobilities—not as disruption to mobility, but as a disruption to the already-existent
dynamics of immobility in the shipping sector? We finally offer conclusions.

Understanding immobilities: a literature review

Whilst ships routinely wait, public interest in the immobilities of the shipping sector was argu-
ably heightened with media attention to the many ships which were moored for extended peri-
ods during the first COVID-19 lockdowns, and which could sometimes be seen from the shore
(see Miller and Peters 2024). Indeed, they could be spotted from the coast, even in those areas
that are not traditionally known for being roadsteads for ships (in other words, places where ves-
sels usually wait) (Crump and Dalling 2020; Schaben 2021). While these observations are likely
linked directly to the disturbances caused by the pandemic, the observation of ships on
extended period of so-called layup is, in fact, not novel (even if they surprise the public). Nor is
simply waiting to enter port. Yet it is rather an assumed quality of shipping that vessels are ever
in motion, servicing—and at the same time producing—the global economy and international
markets (Monios 2023). Ships move for profit. News stories of disrupted mobilities (such as the
Ever Given), or the fact ships are yet to sail mainstream through the Northern Sea Route due to
‘sticky’ ice conditions—in spite of a shorter route between the Atlantic and Pacific (Ferloni 2024;
Savitzky 2016)—present immobility as a problem, hindering smooth flows essential for the glo-
bal, just-in-time economy. Immobilities, then, are often understood as mundane facilitators to
further movement (port calls and cargo drop-offs), or exceptional in hindering mobilities and
hence are obstacles to overcome (i.e. via unblocking trade routes, re-floating ships, cleaning up
accidents, with the goal towards more onwards movement). Yet immobility is interesting both as
a condition of shipping (and not just in port, but in view of waiting) and disruptions to that
immobility are likewise fundamental to understand to add further nuance to the dynamics of
shipping (as Monios 2023). In other words: disruptions are not just linked to mobility but immo-
bility, and these disruptions warrant greater attention too, not least in the mobilities literature on
shipping.

Layup is a form of immobility and a consequence of the internal dynamics of the ship-
ping market and appears as a reaction to an over-abundance of freight capacity (Sibilia
2019). Vessels actually become stationary in opportune areas to save on operation costs while
at the same time limiting the amount of globally available shipping capacity, and thus fixing
the price of transportation. Instead of immobility being exceptional, then, as it is often exam-
ined in the mobilities literature (see Cresswell and Martin 2012, on overturned freight during
weather turbulence, for example) it might be considered a more regular condition of the
shipping industry (as identified in the transport, logistics and shipping literature, see
Notteboom 2006). Identifying operation costs is a key contributor to immobility in shipping.
The phenomenon of layup is so far well known in Singapore, the most central port in the
world shipping network, where it has garnered public and scientific attention due to the
over 1000 Vessels that were laid up during the 2009 financial crisis (Mason 2009; Sibilia
2019). Yet there is less research on layups (or lay-offs as they are sometimes called) in areas
beyond this hub in the shipping network. Moreover, there is even less work on the simple
condition of waiting—where ships are not laid up (so to speak) but are stalling movement
awaiting their next destination (port or otherwise).

Hence, and because immobility is often presented as a disruption to mobility (Cresswell and
Martin 2012), immobility continues to appear as something special rather than ordinary. For
example, work has focused on immobilities and the relationships between mobilities and immo-
bilities in understandings worlds on the move (Adey 2006; Cresswell 2006; Hannam, Sheller, and
Urry 2006; Sheller and Urry 2006) with literature on exceptional cases of shipping disasters
(Cresswell and Martin 2012) or accidental beaching (Peters 2020); on stasis in relation to piracy
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and cases of hijacking (West, Cooper, and Kachoyan 2010); and in reference to container politics
and the use of the mobile shipping industry to hold still migrants who travel via boxes at sea
(Squire 2015), or on the immobilisation of criminals being shipped to distant lands (Peters and
Turner 2015). The disruptions to immobility—as a more normal feature of shipping—are rather
more obscured [even as the dynamics of immobilities in other non-shipping setting are better
examined, see, e.g. work on disruptions around infectious diseases, such as COVID-19 (Adey
et al. 2021; Jensen 2021)].

Indeed, all of this is not to say academic interest in marine immobilities is absent per se
(Hasty and Peters 2012; Merriman 2016; Monios 2023; Peters 2015; Peters and Squire 2019) but it
is framed as rather more problematic, exceptional, and discrete, rather than usual, expected and
normal (see the ‘marine’ mobilities papers previously mentioned). That said, in regard to cargo
shipping dynamics specifically, most literature has manifested mainly in the field of logistics
studies, which has estimated the impact short and long term disturbances had in the global flow
of goods (Cariou and Notteboom 2022). Comparisons in the reaction of the shipping network to
shock between the early pandemic and the financial crisis have shown differences in the reaction
to internal and external shocks (Notteboom, Pallis, and Rodrigue 2021). Immobilities, and distur-
bances to them, require greater attention, as do the very character and qualities of those disrup-
tions to immobilities (see also Peters 2015).

To further the understanding of immobilities, we show how positional ship data may help
for developing links between mobilities and marine geographies research (Muller and Peters
2024; Peters and Squire 2019). Returning to layup, this is a distinct but frequent phenom-
enon of immobility in the shipping industry. But it is hard to separate from other rhythms of
inactivity, especially the shorter stays or the waiting of ships in the ocean or other immobil-
ities that are taking effect, such as a need for maintenance, or presence of turbulence within
the smooth running of the shipping sector (Adey 2006; Cresswell and Martin 2012).
Maintenance manifests in offshore wait times for repairs or crew transfer, and turbulence
takes the form of prolonged waiting times at congested ports. Phases of immobility due to
layup, on the ship level, separating the spread on the network from the local phenomenon
of maintenance or turbulence, have so far not been studied extensively. Although we do not
offer a systematic or global review here, as we show in our analysis below, disruptions to
regular or normal phases of immobility are worthy of investigation. It should be noted that
the study does not present a systematic pattern of layup in the study area. Whilst we argue
the method is sound, the exploration of the encountered patterns merits its own discussion,
especially as the results subvert initial expectations towards the behaviour of shipping under
global pressure.

The COVID-19 pandemic provides a good example and in spite of the pandemic itself
being unusual, it also comes to display dynamics of immobility already present in the ship-
ping sector. Immobilities themselves are disrupted and manifest in distinct patterns that can
be detected based on positional data through prolonged inaction. A useful source of such
data is the automatic identification system, AlS. Approaching moments of ship stasis from the
positional data perspective is beneficial as the mostly automated system is less influenced by
human sources of error, such as bias in detection due to visibility or a reliance on shipowners
to provide information on the operation of their vessels. The AIS data is standardized so the
method can be applied to any scale and area where data is available in a suitable volume.
All this said, a major downside to working with AIS currently is access to the datasets.
Usually, they are sold by private data holders. Here the practice of the United States of
America to publicize the data gathered by their national infrastructure provides a good start-
ing ground to test the method. In the remainder of this paper we present an analysis of
phases of regular immobilities based on AIS positional data for the US American Exclusive
Economic Zone (EEZ). As such, we extend also understandings of immobilities of waiting
beyond the Singaporean example (Sibilia 2019), which tends to make such a phenomena (not
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least the layup) seem unique or special. We then analyse the identified immobile ships for
their positions, spread throughout the year, and impact of the COVID-19 related shipping
crisis. We next turn to our methods in more detail.

Identifying immobilities: methods and approach

The Automated Identification System (AIS) is a radio communication standard for the close to
real-time transmission of ship properties, such as identity, position, speed, and current destin-
ation. This system was designed for the purpose of preventing collisions between large vessels,
and to allow coastal states to have better control over their national waters. Since 2002, AIS is
mandatory on all vessels above a gross tonnage 300, under the International Maritime
Organisation’s Safety of Life at Sea Convention (SOLAS). By recording the received data, opera-
tors of AIS infrastructure build data sets that provide an exhaustive insight into commercial ship-
ping activity. This data is commonly used to improve the understanding of ships and how their
movement influences the ocean environment.

For this analysis, we utilize a dataset that is provided for free by the Coast Guard, the Bureau
of Ocean Energy Management, and the National Oceanic and Atmospheric Administration
(NOAA) of the United States of America (BOEM and NOAA 2022). The unfiltered data used
includes entries captured in the range of all receiver stations operated by the institutions in the
years 2018-2022. The AIS relevant columns for this analysis are for recognition of patterns in the
movement of single vessels, position, speed, timestamp of transmission, and vessel type for
selecting commercial cargo vessels. For every whole day, the ships were filtered for their move-
ment speed by two conditions: first, a ship during the period must not exceed a speed of 2
knots. Stationarity at sea is not absolute. Ships on the roadside are moored at buoys or anchors.
Both limit the range of motion, but there is enough slack in the mooring that a slow shift in
speed and position is expected and needs to be accounted for (Peters 2015; Robards et al.
2016). The second condition is that ships must not move more than one kilometre away from
their starting position to prevent slow, steady moving vessels from being included. The next filter
is applied to the class and position of the vessel. Only commercial cargo vessels (in other words,
tanker and cargo ships) are included into the analysis as they are driving global shipping. Other
vessels will show differing patterns of movement based on purpose (Robards et al. 2016).

The geographical boundaries were set from the coast (baseline) to the United States EEZ bor-
der, as ships during their processing in harbours, be it for loading, maintenance, or repairs, also
remain stationary. Layup is taking place in the outer harbour limits to prevent fees (Sibilia 2019),
so we exclude ships within the national baseline. Using the outer limits of the EEZ also has the
benefit of eliminating ships that are processed in the ports of Mexico or other nations. The unfil-
tered data (Figure 1) shows the reception of positions within the ports of other nations.

We find in the analysis to follow that in the case of US American waters, phases of shipping
immobility are strongly driven by tankers. This also manifests in the main locations for waiting
ships off the coast of Galveston. Our analysis shows the pandemic has had a measurable impact
on the regular annual patterns of immobile ships. We pay attention then, not to the disruptions
that make mobile ships immobile, but the disruptions to already immobile ships.

Taking seriously disruption to immobility: patterns in shipping stasis

From the data, numbers of immobile vessels (measured by the parameters noted above) receded
from 10,467 ship days in 2019 to 8562 in 2020, only to rise to new heights in 2021 with a total
of 11,602 ship-days that vessels spent waiting. Taking the perspective of transport and mathem-
atical network analysis, it is of interest how the shipping sector reacts to pressures like the pan-
demic, over which our date range occurs. The positional data allowed us to separate out
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Figure 1. Representation of the area covered by the dataset on a 1’ x 1’ raster. Shown is the density of all received positions
in one year (2019). The figure was created from the raw data containing 2,757,136,868 datapoints that are representing
77,279 individual ships. The positions trace the outline of the continental US, the great lakes and major rivers.

different modes of commercial shipping: tanker transport and dry goods shipping, and the reac-
tions to the economic environment could then be analysed by sectoral (type of transport), spatial
(position), and temporal (when) dimensions. These dimensions connect to more qualitative fields
of research explored under the remit ‘'geographies of the sea’ (Muller and Peters 2024) or mari-
time law, also shedding more light on the dynamics of the industry. Indeed, filtering for phases
of immobility allowed us to analyse shipping immobility in relation to the questions we set out
earlier: (1) what kind of immobilities do we witness in the system (a longer term layup, or waiting?):
(2) what spatial patterns can we see in these normal moments of ship immobility and (3) what are
their temporal patterns? And finally, (4) how does an exceptional disruption (the COVID-19 pan-
demic) shape these normal immobilities—not as disruption to mobility, but as a disruption to the
already-existent dynamics of immobility in the shipping sector?

In relation to the first question, we looked at the relationship between ships remaining sta-
tionary and then becoming mobile again. The assumption here was that (longer term) layup is a
planned and mid-term strategy that is qualitatively different from systemic immobility—or simply
waiting. The expectation is that ships becoming immobile under layup will be less likely to regain
activity each day, while a ship that encounters regular amounts of immobility events (i.e., is wait-
ing) has a constant likelihood of regaining mobility as soon as the factors causing the stop have
been sorted out. For recognizing the pattern, a distribution over the length of individual phases
of immobility and their length was plotted. The relationship is linear in a semi log graph (Figure
2). A linear decay here shows that the probability of a ship still being immobile after a certain
number of days declines exponentially. In the present context, this pattern of loss means that
the chance of returning to a state of mobility is constant and hence independent of time spent
immobile. This being the case points towards layup not being the main cause of immobility in
the study area. If ships would enter long term layup it would mean that after some days of
immobility it is less and less likely that they will become mobile again as the ships enter long
term states of stationarity. The chance of a stationary vessel becoming mobile again within the
next day is 44.5%. What we see here, then, is rather interesting in that greater disruption to
immobility (i.e., even more layup) would be expected during the pandemic where shifts in the
global economy echoed through the shipping sector. Yet our data of this zone at least,
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Figure 2. Semi logarithm of the quantity at which lengths of immobility occur. There is no power law distribution, so ships
do have a constant likelihood of regaining mobility no matter how long they have been immobile before.
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Figure 3. Heat map of the areas where ships remain stationary. In the study area, main clusters are on the southern coast of
the US especially around Galveston; other areas of concentration of immobility are the east coast of New York and the mouth
of the Delaware River and on the west coast offshore of Los Angeles.

demonstrates that immobilities were less disrupted than imagined, in the longer or mid-term,
perhaps only with more waiting, than layup phenomena observed.

Our second question related to the spatial patterns of immobility that are normal within a
system. Here the recorded positions of immobility from the data have been utilized to create
plot hotspots. The geographical spread of phases of immobility strongly indicates that the
moments of waiting are linked to major ports (Figure 3). The greatest number can be found on
the Gulf of Mexico coast around Galveston and at the entry to the Mississippi River. On the west
coast, Los Angeles produces a strong signal for outer harbour limit immobility; on the east coast
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Figure 4. Long-term comparison between the analysed years. Portrayed is the total stationarity (blue), stationarity of tanker
vessels (green), and stationarity of cargo vessels (yellow), all on a week by week comparison.

the ports of New York and the mouth of the Delaware River are areas where immobile ships are
detected. Finally, in the Gulf of Mexico positional signals for phases of immobility are produced
by the offshore oil-rigs and storage facilities showing that our exploration of immobility reprodu-
ces the spatial patterns expected from known ocean use.

In the analysis of the global shipping network, centrality is an important measure. For
accessibility, especially, the ‘betweenness’ of centrality is of interest (Ducruet and Notteboom
2012). ‘Betweenness’ describes how important an area is for traversing between ports. More cen-
tral areas impose larger immobility as they put the ships closer to opportunities for profitable
cargo. The ports close to the hot spots of stationarity in this analysis are the most central in the
US American context (Ducruet and Notteboom 2012).

Coming to question three, what are the temporal patterns of immobility, here we are compar-
ing the number of immobile ships on a weekly basis. This reveals a distinct pattern. Firstly, there
seems to be a seasonal behaviour. Immobility is at its peak around the start of spring with over
400 immobility events in a single week and then recedes to a minimum in late autumn
(Figure 4), falling below 100 cases of immobility. The COVID-19years deviate from this usual sea-
sonality—disrupting the usual immobilities of waiting witnessed. In 2020 immobility does not
peak as strongly (maximum of 280 stationary vessels in one week), and in 2021 the trend is
reversed, as most immobility happens in autumn. The total number of immobility events per
year also reflect this trend. What all this tells us, in support of the main arguments of this paper,
is that firstly: stationarity is normal. There are patterns of immobility revealed in the AIS data
which challenge the normative assumption (except in port, or in special cases) that ships are
always mobile. Second, the changes brought by the COVID-19 pandemic show us that immobil-
ity should not be understood purely as a disruption to movement. Our findings here are very
much at odds with regular thinking when it comes to the pandemic and immobility, as the ship-
ping data shows how in this disruption immobility decreases in 2020 even though ports close
and waiting times should, in theory, increase. Rather, there are disruptions to immobilities that
may be worthy of exploration to understandings the workings of this global industry.

Looking at the difference in immobility, we can reveal more by looking at ship classes. The
data reveals that the yearly trend is driven by tankers. There is less dry cargo ship stationarity
and the overall fluctuation is smaller. An exception to this trend occurs at the end of 2021 when
the number of stationary cargo ships increases to over a hundred per week leading into the
overall reversed trend of immobility.

Our final question asked how an exceptional disruption (the COVID-19 pandemic) shaped nor-
mal immobilities—not as disruption to mobility, but as a disruption to the already-existent
dynamics of immobility in the shipping sector. This required a link to indicators for the global
economy. To connect the number of stationary vessels with economic influences, we tried to
correlate the oil price with the number of waiting events observed in the data. To make this
comparison, the total number of stationary ships per week was determined, then the average
weekly oil price was extracted from the US Energy Information Administration (U.S. Energy
Information Administration 2023). Both were standardized and plotted. This did not produce
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Figure 5. Relation between oil price and number of ships stationary, both standardised. On the left all years are overlapping
with the coloursindicative of the years. The long-term view does not provide a correlation, but for single years a positive cor-
relation can be drawn. As an example, just 2021 is provided on the right.

conclusive results (Figure 5). While single years, for example, 2021 are showing a connection
(Figure 5), an overall trend has not been confirmed. This is a possible reaction to the COVID-19
pandemic but needs additional data to confirm. The result is a pointer that immobility is created
by more factors than the direct forcing of the resource market, but it would be interesting to
expand this search to gain a deeper understanding. In sum, there are further important ques-
tions to ask in investigating disruptions to immobilities: the way waiting ships behaviours are fur-
ther (im)mobilised.

Conclusions

Using a data-driven approach, embracing AIS methods for exploring ship stationarity around US
waters during the COVID-19 pandemic, this paper upends the assumptions of ship (im)mobilities
through the example of wait times and calls for scholars to give space and time to everyday
shipping immobilities and their disruptions too. This analysis was based on positional data pro-
duced by AIS and collected by the US Coast Guard. Using this, we showed that ship immobility
is usual—a normal condition of vessel behaviour in relation to the dynamics of the industry. This
confirms the research of transport, logistics and shipping fields where this behaviour in the oper-
ation of shipping (see Notteboom 2006) is already identified. But this is less accounted for in the
mobilities literature where immobility is often studied as a result of exceptional events, such as
accidents, which have featured most in this work. In our example, our findings show ship immo-
bility—or waiting—is a frequent characteristic, but that this immobility can be ‘disrupted’—be it
seasonally (temporally), spatially, or by more exceptional events (a global pandemic). Indeed, we
have showed ships have a constant likelihood of becoming mobile again independent of the
time they have remained stationary before. Hot-spots of immobility are located at major ship-
ping hubs, for example, off the ports of Galveston and Los Angeles (not just Singapore, which is
much studied). A regular yearly cycle in immobility that existed before 2020 was subsequently
disrupted during the COVID-19 pandemic. Our analysis detects an impact of the COVID-19 pan-
demic with the lowest amount of immobility recorded in 2020. This coincides with a global slow
down in shipping, as countries around the world went into lockdown (March et al. 2021;
Millefiori et al. 2021). Major exporting nations enforced strict regulations from March 2020
onwards, leading to a detectable decline in ships arriving in the United States with a 4-week
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delay (Verschuur, Koks, and Hall 2021). While global shipping slowed down, this does not mani-
fest as increased immobility in the study area. Studying immobilities, then, is revealing of insight-
ful dynamics in the industry.

The finding that immobilities, in general, are driven strongly by tankers is coherent
with other research that attributes low flexibility to liner shipping services even in times
of crisis (Cariou and Notteboom 2022; Notteboom, Pallis, and Rodrigue 2021). While the
measures adopted to cope with instability, especially in the early stages of the pandemic,
have stabilized container shipping (Notteboom, Pallis, and Rodrigue 2021) the data observed
here points to a long-term disruption to immobilities through the steep incline in stasis in the
year 2021. Phases of immobility, though, have been less prevalent in the study area than ini-
tially expected for a major economy. Explanations might be inherent to the operation of glo-
bal shipping. The United States is not a central node in the network of shipping
and they are not an international hub for civilian ship repair and infrastructure. These two
factors make Asian and European waters more attractive for long term inactivity—waiting—or
layup.

An observation that arises from the study is that we find a reproduction of current global
power structures. A rich nation like the US, especially in times of crisis, creates a pull that mobi-
lises goods towards itself, to the point that container shipping breaks down in late 2021 as the
empty containers clog up the system. At the same time, it is less promising to wait for opportu-
nities of shipping at the US coast, this externalizes the potential environmental dangers caused
by layup to areas that are out of sight for a western consumer basis.

In conclusion, this paper highlights AIS as a data source for research in marine (im)mobilities
(see also Muller and Peters 2024). The practice of the United States to make large amounts of
data publicly available is not common among data holders. While the specific format is slightly
different between providers of data, an adaption to alternative sets will not present a major chal-
lenge. AlS is already a commonly used form of data for different fields of research from logistical
analysis to environmental monitoring. More importantly though, our results invite further
research, investigating more deeply the causes of disrupted immobilities (following Monios
2023), or expanding the study area using different AIS data sources in different areas, which may
reveal different patterns and trends. Indeed, alongside advocating the use of AIS and demon-
strating its use for understanding mobilities (see also Manderscheid 2016), we have made two
important interventions to literature on the mobilities of shipping.

First, we note that whilst the transport, logistics, and shipping literature notes the normality
of immobility in the sector, mobilities literature is more likely to see immobility as exceptional
(at least this is what studies within the framework of mobilities reveal: immobility is a disruption
to mobility). Yet immobilities also have particular shapes, forms, and characters—they too are
disrupted in various ways (positively and negatively) as the COVID-19 date-range shipping data
we used revealed. Our data aligns with the findings of shipping scholars who show that statio-
narity is quite normal: that patterns and trends in immobility existed, even before the instance
of a disruption (in this case the COVID-19 pandemic). But drawing on/from the pandemic, we
also show how this enables us to recognise that there is a need to examine disruptions to immo-
bilities too. In sum, disruptions to immobilities, as well as mobilities, in shipping are vital to
understand the dynamics of the industry. We urge more research to instances of immobilities
and their disrupted dynamics: how long ships may be kept in dock with Port State Control rules,
how long vessels are stationary at Marine Protected Area boundaries, or other more regular phe-
nomena. This may bring to light a less noticed, but nonetheless important angle to the oper-
ation of worlds at sea. Moreover, an attention to ‘disruption’ as a crucial feature of many
mobility systems [from air travel, train, automobilities, and other transport fields, as well as to vir-
tual mobilities (Green 2020; Murray and Doughty 2016)] might also benefit from attention to the
disruptions to the immobilities shaping these phenomenon (e.g., how border controls for immo-
bilising disease spread are also disrupted?) (Adey et al. 2021; Jensen 2021). In sum, we urge an
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extension of the existing rich work on immobilities, within and beyond shipping, to explore the
disturbances to wider (im)mobile worlds.

Acknowledgements

We would like to thank our colleagues in the Biodiversity Theory and Marine Governance Working Groups at
Helmholtz Institute for Functional Marine Biodiversity for their support in the development of the piece, where we
have often discussed this work. We would also like to offer thanks to Professor Julie Cidell and the anonymous
reviewers for their productive feedback and steering on our writing.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

No funding was received.

ORCID

Ole J. Mdller http://orcid.org/0009-0001-4276-6122
Thilo Gross http://orcid.org/0000-0002-1356-6690

Data availability statement

The data that support the findings of this study are openly available in MarineCadastre at https://marinecadastre.
gov/ais/, AlS Broadcast Points 2018-2021 (Source: BOEM and NOAA 2022).

References

Anim-Addo, A., W. Hasty, and K. Peters, eds. 2015. The Mobilities of Ships. Abingdon: Routledge.

Adey, P. 2006. “If Mobility Is Everything Then It Is Nothing: Towards a Relational Politics of (Im)mobilities.” Mobilities
1 (1): 75-94. https://doi.org/10.1080/17450100500489080.

Adey, P., K. Hannam, M. Sheller, and D. Tyfield. 2021. “Pandemic (Im)mobilities.” Mobilities 16 (1): 1-19. https://doi.
org/10.1080/17450101.2021.1872871.

Muller, O. J. and K. Peters. 2024. “Positioning possibilities for human geographies of the sea: Automatic
Identification Systems and its role in spatialising understandings of shipping.” Geography Compass 18 (4) . doi:
10.1111/gec3.12741

Birtchnell, T., S. Savitzky, and J. Urry, eds. 2015. Cargomobilities: Moving Materials in a Global Age. New York, NY;
Abingdon: Routledge.

BOEM (Bureau of Ocean Energy Management) and NOAA (National Oceanic and Atmospheric Administration). 2022.
“AlS Broadcast Points.” Accessed September 9, 2022. marinecadastre.gov/data.

Brouer, B. D., C. V. Karsten, and D. Pisinger. 2016. “Big Data Optimization in Maritime Logistics.” In Big Data
Optimization: Recent Developments and Challenges, 319-344. Cham: Springer.

Borovnik, M. 2012. “The Mobilities, Immobilities and Moorings of Work-Life on Cargo Ships.” Sites: A Journal of
Social Anthropology and Cultural Studies 9 (1): 59-82. https://doi.org/10.11157/sites-vol9iss1id194.

Calatayud, A., J. Mangan, and R. Palacin. 2017. “Vulnerability of International Freight Flows to Shipping Network
Disruptions: A Multiplex Network Perspective.” Transportation Research Part E: Logistics and Transportation Review
108: 195-208. https://doi.org/10.1016/j.tre.2017.10.015.

Cariou, P, and T. Notteboom. 2022. “Implications of COVID-19 on the US Container Port Distribution System:
Import Cargo Routing by Walmart and Nike." International Journal of Logistics Research and Applications 26 (11):
1536-1555. https://doi.org/10.1080/13675567.2022.2088708.

Chua, J. Y, R. Foo, K. H. Tan, and K. F. Yuen. 2022. “Maritime Resilience during the COVID-19 Pandemic: Impacts
and Solutions.” Continuity & Resilience Review 4 (1): 124-143. https://doi.org/10.1108/CRR-09-2021-0031.

Cresswell, T. 2006. On the Move: Mobility in the Western World. London: Routledge.


https://marinecadastre.gov/ais/
https://marinecadastre.gov/ais/
https://doi.org/10.1080/17450100500489080
https://doi.org/10.1080/17450101.2021.1872871
https://doi.org/10.1080/17450101.2021.1872871
https://doi.org/10.1111/gec3.12741
https://doi.org/10.11157/sites-vol9iss1id194
https://doi.org/10.1016/j.tre.2017.10.015
https://doi.org/10.1080/13675567.2022.2088708
https://doi.org/10.1108/CRR-09-2021-0031

MOBILITIES ‘ 13

Cresswell, T. 2010. “Towards a Politics of Mobility.” Environment and Planning D: Society and Space 28 (1): 17-31.
https://doi.org/10.1068/d11407.

Cresswell, T, and C. Martin. 2012. “On Turbulence: Entanglements of Disorder and Order on a Devon Beach.”
Tijdschrift voor Economische en Sociale Geografie 103 (5): 516-529. https://doi.org/10.1111/j.1467-9663.2012.
00734.x.

Crump, E,, and R. Dalling. 2020. “The Reason Why a Flotilla of Huge Tankers Can Be Seen Anchored Off the Welsh
Coast.” Accessed October 6, 2021. www.walesonline.co.uk/news/wales-news/reason-flotilla-huge-tankers-can-
18160434.

Ducruet, C. 2020. “The Geography of Maritime Networks: A Critical Review.” Journal of Transport Geography 88:
102824. https://doi.org/10.1016/j.jtrange0.2020.102824.

Ducruet, C., and T. Notteboom. 2012. “The Worldwide Maritime Network of Container Shipping: Spatial Structure
and Regional Dynamics.” Global Networks 12 (3): 395-423. https://doi.org/10.1111/j.1471-0374.2011.00355.x.

Ducruet, C,, R. Juhdsz, D. K. Nagy, and C. Steinwender. 2024. All Aboard: The Effects of Port Development . Journal of
International Economics151. https://doi.org/10.1016/j.jinteco.2024.103963.

Ferloni, G. 2024. “Cryomobilities: Vessel Mobilities Amidst the Ice-Prone Waters of the Bering Strait.” PhD thesis,
Durham University.

Grzelakowski, A. S. 2022. “The COVID 19 Pandemic-Challenges for Maritime Transport and Global Logistics Supply
Chains.” TransNav, the International Journal on Marine Navigation and Safety of Sea Transportation 16 (1): 71-77.
https://doi.org/10.12716/1001.16.01.07.

George, R. 2013. Deep Sea and Foreign Going: Inside Shipping, the Invisible Industry That Brings You 90% of
Everything. London: Portobello Books.

Green, P. 2020. “Disruptions of Self, Place and Mobility: Digital Nomads in Chiang Mai, Thailand.” Mobilities 15 (3):
431-445. https://doi.org/10.1080/17450101.2020.1723253.

Hasty, W., and K. Peters. 2012. “The Ship in Geography and the Geographies of Ships.” Geography Compass 6 (11):
660-676. https://doi.org/10.1111/gec3.12005.

Hannam, K., M. Sheller, and J. Urry. 2006. “Mobilities, Immobilities and Moorings.” Mobilities 1 (1): 1-22. https://doi.
org/10.1080/17450100500489189.

Heins, M. 2016. The Globalization of American Infrastructure: The Shipping Container and Freight Transportation.
Abingdon: Routledge.

Jensen, O. B. 2021. “Pandemic Disruption, Extended Bodies, and Elastic Situations — Reflections on COVID-19 and
Mobilities.” Mobilities 16 (1): 66-80. https://doi.org/10.1080/17450101.2021.1867296.

Kali, R, and J. Reyes. 2007. “The Architecture of Globalization: A Network Approach to International Economic
Integration.” Journal of International Business Studies 38 (4): 595-620. https://doi.org/10.1057/palgrave.jibs.
8400286.

Kaluza, P., A. Kolzsch, M. T. Gastner, and B. Blasius. 2010. “The Complex Network of Global Cargo Ship Movements.”
Journal of the Royal Society, Interface 7 (48): 1093-1103. https://doi.org/10.1098/rsif.2009.0495.

Knutsson, P., and M. Bavinck. 2022. “Impacts of COVID-19 on People And Sea: Marine Social Science Imaginations.”
Maritime Studies 21 (2): 155-158. https://doi.org/10.1007/s40152-022-00270-5.

March, D., K. Metcalfe, J. Tintor'e, and B. J. Godley. 2021. “Tracking the Global Reduction of Marine Traffic During
the COVID-19 Pandemic.” Nature Communications 12 (1): 2415. https://doi.org/10.1038/s41467-021-22423-6.

Manderscheid, K. 2016. “Quantifying Mobilities? Reflections on a Neglected Method in Mobilities Research.” Applied
Mobilities 1 (1): 43-55. https://doi.org/10.1080/23800127.2016.1147752.

Martin, C. 2013. “Shipping Container Mobilities, Seamless Compatibility, and the Global Surface of Logistical
Integration.” Environment and Planning A: Economy and Space 45 (5): 1021-1036. https://doi.org/10.1068/a45171.

Mason, P. 2009. “Idling Ships Clog Up Singapore Shores.” Accessed July 10, 2009. news.bbc.co.uk/2/h i/business/
8142838.stm.

McCarthy, A. H., L. S. Peck, and D. C. Aldridge. 2022. “Ship Traffic Connects Antarctica’s Fragile Coasts to Worldwide
Ecosystems.” Proceedings of the National Academy of Sciences 119 (3): €2110303118. https://doi.org/10.1073/pnas.
2110303118.

Merriman, P. 2016. “Mobilities II: Cruising.” Progress in Human Geography 40 (4): 555-564. https://doi.org/10.1177/
0309132515585654.

Millefiori, L. M., P. Braca, D. Zissis, G. Spiliopoulos, S. Marano, P. K. Willett, and S. Carniel. 2021. “COVID-19 Impact
on Global Maritime Mobility.” Scientific Reports 11 (1): 18039. https://doi.org/10.1038/541598-021-97461-7.

Monios, J. 2023. “When Smooth Space Becomes Turbulent: The Collapse of Hanjin Shipping and the Immobilisation
of Ships, Containers, Goods and People.” Environment and Planning A: Economy and Space 55 (2): 320-338.
https://doi.org/10.1177/0308518X221126527.

Monios, J., and G. Wilmsmeier, eds. 2018. Maritime Mobilities. London; New York, NY: Routledge.

Murray, L., and K. Doughty. 2016. “Interdependent, Imagined, and Embodied Mobilities in Mobile Social Space:
Disruptions in ‘Normality’, ‘Habit’ and ‘Routine’.” Journal of Transport Geography 55: 72-82. https://doi.org/10.
1016/j.jtrangeo.2016.07.005.


https://doi.org/10.1068/d11407
https://doi.org/10.1111/j.1467-9663.2012.00734.x
https://doi.org/10.1111/j.1467-9663.2012.00734.x
http://www.walesonline.co.uk/news/wales-news/reason-flotilla-huge-tankers-can-18160434
http://www.walesonline.co.uk/news/wales-news/reason-flotilla-huge-tankers-can-18160434
https://doi.org/10.1016/j.jtrangeo.2020.102824
https://doi.org/10.1111/j.1471-0374.2011.00355.x
https://doi.org/10.1016/j.jinteco.2024.103963
https://doi.org/10.12716/1001.16.01.07
https://doi.org/10.1080/17450101.2020.1723253
https://doi.org/10.1111/gec3.12005
https://doi.org/10.1080/17450100500489189
https://doi.org/10.1080/17450100500489189
https://doi.org/10.1080/17450101.2021.1867296
https://doi.org/10.1057/palgrave.jibs.8400286
https://doi.org/10.1057/palgrave.jibs.8400286
https://doi.org/10.1098/rsif.2009.0495
https://doi.org/10.1007/s40152-022-00270-5
https://doi.org/10.1038/s41467-021-22423-6
https://doi.org/10.1080/23800127.2016.1147752
https://doi.org/10.1068/a45171
https://doi.org/10.1073/pnas.2110303118
https://doi.org/10.1073/pnas.2110303118
https://doi.org/10.1177/0309132515585654
https://doi.org/10.1177/0309132515585654
https://doi.org/10.1038/s41598-021-97461-7
https://doi.org/10.1177/0308518X221126527
https://doi.org/10.1016/j.jtrangeo.2016.07.005
https://doi.org/10.1016/j.jtrangeo.2016.07.005

14 0. J. MULLER ET AL.

Ng, Adolf K. Y., César Ducruet, Wouter Jacobs, Jason Monios, Theo Notteboom, Jean-Paul Rodrigue, Brian Slack, Ka-
chai Tam, and Gordon Wilmsmeier. 2014. “Port Geography at the Crossroads with Human Geography: Between
Flows and Spaces.” Journal of Transport Geography 41: 84-96. https://doi.org/10.1016/j.jtrangeo.2014.08.012.

Notteboom, T. E. 2006. “The Time Factor in Liner Shipping Services.” Maritime Economics & Logistics 8 (1): 19-39.
https://doi.org/10.1057/palgrave.mel.9100148.

Notteboom, T., T. Pallis, and J. P. Rodrigue. 2021. “Disruptions and Resilience in Global Container Shipping and
Ports: The COVID-19 Pandemic versus the 2008-2009 Financial Crisis.” Maritime Economics & Logistics 23 (2):
179-210. https://doi.org/10.1057/s41278-020-00180-5.

Notteboom, T. E., A. A. Pallis, P. W. De Langen, and A. Papachristou. 2013. “Advances in Port Studies: The
Contribution of 40 Years Maritime Policy & Management.” Maritime Policy & Management 40 (7). 636-653.
https://doi.org/10.1080/03088839.2013.851455.

Panwar, R., J. Pinkse, and V. De Marchi. 2022. “The Future of Global Supply Chains in a Post-COVID-19 World.”
California Management Review 64 (2): 5-23. https://doi.org/10.1177/00081256211073355.

Peters, K. 2015. “Drifting: Towards Mobilities at Sea.” Transactions of the Institute of British Geographers 40 (2): 262-
272. https://doi.org/10.1111/tran.12074.

Peters, K. 2020. “Deep Routeing and the Making of ‘Maritime Motorways Beyond Surficial Geographies of
Connection for Governing Global Shipping.” Geopolitics 25 (1): 43-64. https://doi.org/10.1080/14650045.2019.
1567499.

Peters, K., and R. Squire. 2019. “Oceanic Travels: Future Voyages for Moving Deep and Wide Within the “New
Mobilities Paradigm”.” Transfers 9 (2): 101-111. https://doi.org/10.3167/TRANS.2019.090207.

Peters, K., and J. Turner. 2015. “Between Crime and Colony: Interrogating (Im)mobilities Aboard the Convict Ship.”
Social & Cultural Geography 16 (7): 844-862. https://doi.org/10.1080/14649365.2015.1009853.

Robards, M., G. Silber, J. Adams, J. Arroyo, D. Lorenzini, K. Schwehr, and J. Amos. 2016. “Conservation Science and
Policy Applications of the Marine Vessel Automatic Identification System (AIS)—A Review.” Bulletin of Marine
Science 92 (1): 75-103. https://doi.org/10.5343/bms.2015.1034.

Savitzky, S. 2016. “Icy Futures: Carving the Northern Sea Route.” PhD thesis, Lancaster University.

Schaben, A. J. 2021. “A Coast Crowded with Ships, Port Gridlock and an Anchor May Have Caused Orange County
Oil Spill.” Accessed April 27, 2020. www.chronline.com/stories/a-coast-crowded-with-ships-port-gridlock-and-an-
anchor-may-have-caused-ora nge-county-oil-spill,274579.

Sheller, M., and J. Urry. 2006. “The New Mobilities Paradigm.” Environment and Planning A: Economy and Space 38
(2): 207-226. https://doi.org/10.1068/a37268.

Shelmerdine, R. L. 2015. “Teasing Out the Detail: How Our Understanding of Marine AIS Data Can Better Inform
Industries, Developments, and Planning.” Marine Policy 54: 17-25. https://doi.org/10.1016/j.marpol.2014.12.010.
Sibilia, E. A. 2019. “Oceanic Accumulation: Geographies of Speculation, Overproduction, and Crisis in the Global
Shipping Economy.” Environment and Planning A: Economy and Space 51 (2): 467-486. https://doi.org/10.1177/

0308518X18781084.

Squire, R. 2015. “Immobilising and Containing: Entrapment in the Container Economy.” In Cargomobilities: Moving
Materials in a Global Age, edited by T. Birtchnell, S. Savitzky, and J. Urry, 106-124. London: Routledge.

UNCTAD. 2018. “50 Years of Review of Maritime Transport, 1968-2018-Reflecting on the Past, Exploring the Future.”
50 Years Rev. Marit. Transp. 1968-2018 Reflecting past, Explor. Futur, 86.

UNCTAD. 2021. “Review of Maritime Transport, UNCTAD/RMT/2021.” https://unctad.org/system/files/official-docu-
ment/rmt2021_en_0.pdf.

U.S. Energy Information Administration. 2023. “Spot Prices for Crude Oil and Petroleum Products.” www.eia.gov/
dnav/pet/pet_pri_spt_s1_w.htm.

Verschuur, J., E. E. Koks, and J. W. Hall. 2021. “Observed Impacts of the COVID-19 Pandemic on Global Trade.”
Nature Human Behaviour 5 (3): 305-307. https://doi.org/10.1038/s41562-021-01060-5.

West, M., T. Cooper, and B. Kachoyan. 2010. “AIS Analysis in Support of Counter-Piracy Operations.” Australian
Journal of Maritime & Ocean Affairs 2 (4): 110-117. https://doi.org/10.1080/18366503.2010.10815665.


https://doi.org/10.1016/j.jtrangeo.2014.08.012
https://doi.org/10.1057/palgrave.mel.9100148
https://doi.org/10.1057/s41278-020-00180-5
https://doi.org/10.1080/03088839.2013.851455
https://doi.org/10.1177/00081256211073355
https://doi.org/10.1111/tran.12074
https://doi.org/10.1080/14650045.2019.1567499
https://doi.org/10.1080/14650045.2019.1567499
https://doi.org/10.3167/TRANS.2019.090207
https://doi.org/10.1080/14649365.2015.1009853
https://doi.org/10.5343/bms.2015.1034
http://www.chronline.com/stories/a-coast-crowded-with-ships-port-gridlock-and-an-anchor-may-have-caused-ora%20nge-county-oil-spill,274579
http://www.chronline.com/stories/a-coast-crowded-with-ships-port-gridlock-and-an-anchor-may-have-caused-ora%20nge-county-oil-spill,274579
https://doi.org/10.1068/a37268
https://doi.org/10.1016/j.marpol.2014.12.010
https://doi.org/10.1177/0308518X18781084
https://doi.org/10.1177/0308518X18781084
https://unctad.org/system/files/official-document/rmt2021_en_0.pdf
https://unctad.org/system/files/official-document/rmt2021_en_0.pdf
http://www.eia.gov/dnav/pet/pet_pri_spt_s1_w.htm
http://www.eia.gov/dnav/pet/pet_pri_spt_s1_w.htm
https://doi.org/10.1038/s41562-021-01060-5
https://doi.org/10.1080/18366503.2010.10815665

	Disrupted immobilities: giving space and time to the discussion of immobility dynamics in transport shipping
	Abstract
	Introduction
	Understanding immobilities: a literature review
	Identifying immobilities: methods and approach
	Taking seriously disruption to immobility: patterns in shipping stasis
	Conclusions
	Acknowledgements
	Disclosure statement
	Funding
	Orcid
	Data availability statement
	References


