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Abstract
Workplace surveillance is traditionally conceived of as a dyadic process, with an observer and an observee. 
In this paper, I discuss the implications of an emerging form of workplace surveillance: surveillance with an 
algorithmic, as opposed to human, observer. Situated within the on-demand food-delivery context, I draw 
upon Henri Lefebvre’s spatial triad to provide in-depth conceptual examination of how platforms rely on 
conceived space, namely the virtual reality generated by data capture, while neglecting perceived and lived 
space in the form of the material embodied reality of workers. This paper offers a two-fold contribution. 
First, it applies Henri Lefebvre’s spatial triad to the techno-centric digital cartography used by platform-
mediated organisations, assessing spatial power dynamics and opportunities for resistance. Second, this 
paper advances organisational research into workplace surveillance in situations where the observer and 
decision-maker can be a non-human agent.
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Introduction
Knowledge falls into a trap when it makes representations of space the basis for the study of ‘life’, for in 
doing so it reduces the lived experience.

(Lefebvre, 1991 [1974], p. 230).

Workplace surveillance, as a potent and pervasive organisational control mechanism, has been 
traditionally implemented to ensure that labour is performed in compliance with managerial goals 
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(Fleming & Spicer, 2008; Giddens, 1984). Accordingly, researchers have directed their attention to 
how and why organisations adopt specific surveillance systems, ranging from direct face-to-face 
surveillance to bureaucratic monitoring (Ball, 2010; Lyon, 2007; Sewell & Barker, 2006). 
Facilitated by the steady expansion of organisational ICTs, workplace surveillance is frequently 
augmented with electronic mediation, extending the control of managers outside traditional organi-
sational boundaries and enabling many occupations to shift to remote work (Brocklehurst, 2001; 
Elliott & Long, 2016; Orlikowski, 1991; Rossiter, 2016; Sewell & Taskin, 2015).

Yet, workplace surveillance is conventionally understood as being a largely dyadic process, with 
a discrete observer and observee. While variations have been proffered, such as synoptic (Lyon, 
2006), panoptic (Foucault, 1975) and lateral modes of surveillance (Andrejevic, 2002), each permu-
tation presupposes the existence of a human observer. Complementing these human-to-human sur-
veillance modalities, some organisations are adopting an emerging form of ‘algorithmic surveillance’, 
where some monitoring, assessment and managerial tasks are conducted by algorithms. In particu-
lar, for platform-mediated and on-demand organisations, commonly referred to as ‘gig economy 
platforms’, algorithmic surveillance is leveraged as the dominant surveillance modality within mul-
timodal surveillance assemblages (Goods, Veen, & Barratt, 2019; Rudolph & Gruber, 2017; Veen, 
Barratt, & Goods, 2020). Deliveroo, Foodora and UberEATS are a few examples of food-delivery 
platforms which deploy algorithmic surveillance as the crux of their organisational processes. 
Operating on heuristics data captured from workers’ personal smartphones, algorithms for these 
platforms are used to determine the allocation, remuneration, chastisement and sometimes even the 
termination of human labour (Anderson, 2016; Goods et al., 2019). Although scholars are beginning 
to address the implications of gig economy platforms for organisational research (Fleming, 2017; 
Peticca-Harris, deGama, & Ravishankar, 2020), there is limited discussion of how reliance on algo-
rithmic surveillance affects organisational knowledge-building. Because algorithms operate only on 
machine-readable data, organisations heavily reliant on algorithmic surveillance have fewer instru-
ments with which to garner additive, contextual and embodied information about the experiences of 
working, and thus a more limited capacity to make accurate and fair managerial decisions.

Platform-mediated food-delivery workers must navigate themselves, in a very literal sense, 
through busy, congested and often dangerous urban streets, facing harsh weather or terrain, all 
while ensuring that their cargo does not spill or get cold. Simultaneously, they must navigate affec-
tive interpersonal interactions with customers, restaurants, bystanders and fellow road-users who 
may treat them with indifference or even open disdain. Such details, which could offer context to 
managerial decisions, are rendered invisible to organisations, for whom a clean, unproblematic and 
digital cartographic representation is often sufficient. Since organisational space is the medium 
through which power asymmetries and social relations are manifested (Beyes & Steyaert, 2011; 
Dale, 2005; Dale & Burrell, 2008), this paper reflects on the limitations of algorithmic surveillance 
in the gig economy, especially since the epistemological gap between digital-based and human-
based surveillance generates opportunities for workers to resist control and to reappropriate the 
spaces of production (Briziarelli, 2018; Waters & Woodcock, 2017).

Due to the potent interplay between the immaterial and the material in algorithmic surveillance, 
this paper adopts Henri Lefebvre’s spatial triad as a tool for analysis. Lefebvre’s spatial philosophy 
has continued to be an inspiration for modern organisational research (Beyes, 2018; Dale, 2005; 
Kingma, Dale, & Wasserman, 2018; Nash, 2020; Taylor & Spicer, 2007; Tyler & Cohen, 2010; 
Watkins, 2005). As a French Marxist centrally concerned with how space reflected and generated 
power relations, Lefebvre argued for the existence of a spatial triad composed of abstract represen-
tations of space (conceived space), habitual spatial practices (perceived space) and subjective rep-
resentational space (lived space) (Lefebvre, 1991 [1974]). Lefebvrian conceived space is the 
abstract mental space conceived by experts. It is an idealistic and deliberately immaterial rendering 
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of reality, generated ‘like a cold technical representation’ (Lefebvre, 1991 [1974], pp. 38–9). 
Perceived space, by contrast, reflects the habitual reality of individuals, which enables the every-
day functions of society. Lived space, completing the spatial triad, is the purely subjective informal 
knowledge of a space experienced and perceived by individuals (Watkins, 2005; Zhang, 2006). 
Algorithmic surveillance, which is reliant on rendering physical space and movement into digital 
manifestations, can thus be understood as privileging the techno-centric, abstract ‘conceived’ space 
of digital cartography while neglecting – either purposefully or incidentally – perceived and lived 
space, namely the material embodied reality of the workers.

This paper therefore offers a two-fold theoretical contribution to organisation studies. First, it 
advances ongoing research into Henri Lefebvre’s philosophy and applies his notion of space to the 
techno-centric digital cartography used by platform-mediated organisations. Brenner and Elden 
(2009) suggest that ‘Lefebvre’s key concepts and analyses must be pushed, challenged, updated, 
and rearticulated in order to be made relevant’ (p. 374). Responding to this call, this paper adopts 
Lefebvre not only to assess digital space, but also to assess spatial power dynamics and opportuni-
ties for resistance. Second, this paper advances organisational research into workplace surveillance 
in situations where the observer and decision-maker is a non-human agent. Organisational litera-
ture has yet to examine how the relegation of surveillance and management tasks to algorithms 
render platform organisations heavily reliant on the reliability of the algorithms, the reliability of 
the captured data, and close correspondence between the data captured and the material reality of 
the work itself.

The paper proceeds as follows: I shall first introduce the gig economy and the multimodal sur-
veillance assemblage, delineating the varied functions of algorithmic, managerial and customer 
surveillance. The paper then provides a discussion of Lefebvre’s spatial triad and continues with 
two sections, drawing on Lefebvrian emphasis on integrating considerations of the body and space. 
One section examines the abstraction of the worker’s body into a digital data double and the other 
section focuses on the transformation of the urban workspace into abstract digital cartography. The 
paper concludes with a discussion of how interstitial gaps between conceived and lived spaces 
offer opportunities for worker resistance, as well as a discussion of the paper’s key implications for 
organisational practice.

The Gig Economy

As an emerging, though no longer quite nascent, force in the global economy, the ‘gig economy’ 
has helped to reshape the urban landscape, facilitated by a succession of platform-labour organisa-
tions catering to a societally developed ‘on-demand’ mentality (Dablanc et al., 2017; Rosenblat, 
2018; Rosenblat & Stark, 2016; Scholz, 2017). Gig work is usually typified by four characteristics: 
irregular work schedules; workers providing some or all capital (e.g. mobile phones, cars, or bikes); 
piece-rate work remuneration; and work being arranged and/or facilitated by digital platforms 
(Stewart & Stanford, 2017). Current scholarship argues that the gig economy is eroding working 
conditions due to widespread designation of workers as independent contractors, as opposed to 
formal employees (Goods et al., 2019; Healy, Nicholson, & Pekarek, 2017; Stewart & Stanford, 
2017; Valenduc & Vendramin, 2016). Labour scholars have also argued that these ‘flexible’ 
employment arrangements result in precarity, with workers absorbing market risks and social 
responsibilities (Kalleberg & Vallas, 2018). Although there are some distinct exceptions, such as 
Foodora’s use of contracted employees within Scandinavian markets, most food-delivery plat-
forms continue to fight legal challenges and worker protests in order to maintain an independent 
contractor designation (Goods et  al., 2019; Newlands, Lutz, & Fieseler, 2018; Prassl & Risak, 
2015; Stanford, 2017). This contractual arbitrage can be understood as platforms marginalising 
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workers by pushing them outside formal organisational boundaries. Incidentally, the balance 
between algorithmic and human surveillance is highly dependent on the intended contract status of 
platform workers. Avoidance of certain employment classifications, such as recognising the on-
demand workforce as employees, is reliant on minimising overt forms of human oversight and 
direct managerial control in favour of algorithmic surveillance (Newlands et al., 2018).

Founded in 2014, German-based Foodora is one example of an on-demand food-delivery plat-
form, through which consumers can order food for delivery from local restaurants. British-based 
Deliveroo, founded in 2013, operates on a similar model, with couriers transporting freshly pre-
pared food to consumers. The labour process on both food-delivery platforms is similar (Gandini, 
2019; Veen et al., 2020). In essence, workers log in to a dedicated worker app at the start of pre-
arranged shifts, thus signalling their availability to work (Kuhn & Maleki, 2017; Waters & 
Woodcock, 2017). When an order is placed by a customer, and subsequently approved by the cor-
responding restaurant, an algorithm automatically allocates the delivery task and sends a notifica-
tion to the selected worker. Once the task is accepted, the worker navigates to the restaurant, 
collects the order, and then delivers it directly to the customer by bike, moped or car. Throughout 
the labour process, the worker’s movements, location and performance are captured in real time by 
the worker’s smartphone (De Stefano, 2016; Veen et al., 2020). This data is then rendered visible, 
both to the organisation and to the worker, through its abstract visualisation on a digital carto-
graphic interface, the worker’s movement throughout the digital map taking on a one-to-one cor-
respondence with the human worker’s movement in physical space. It is upon this data, visualised 
and contextualised within digital space, that the algorithmic processes of platform-mediated organ-
isations are levied for the purposes of calculating remuneration, assigning tasks and assessing 
performance based on opaque and frequently changing criteria.

Multimodal Surveillance Assemblage

For platform-mediated organisations, algorithmic surveillance is the dominant factor in a tripartite 
multimodal surveillance assemblage, consisting of algorithmic, managerial and customer surveil-
lance. Drawing upon Deleuze and Guattari’s radical focus on multiplicity within otherwise dis-
cretely bounded phenomena, Haggerty and Ericson (2000) proposed the notion of the ‘surveillant 
assemblage’ in their discussion of convergent surveillance systems. Arguing that contemporary 
surveillance is distinct from historic, more analogue, forms of surveillance, their surveillant assem-
blage is characterised by the use of ‘machines to make and record discrete observations’ (Haggerty 
& Ericson, 2000, p. 612). Lyon (2007) further refines this theoretical framework, conceptualising 
surveillance processes as being constituted of multiple systems operating simultaneously, such as 
face-to-face, bureaucratic and electronic surveillance. The tripartite multimodal surveillance 
encountered in platform-mediated work is a further expansion on these concepts, since workers are 
subject to simultaneous surveillance from distinct entities with specialised purposes. Rather than 
attempting to draw together data from varied technical sources into a single surveillant assem-
blage, platform organisations rather utilise distinct modes of surveillance to monitor performance, 
shape worker behaviour and achieve organisational goals. The simultaneous presence of all modal-
ities generates an encompassing culture of surveillance which is handled by workers as the ‘new 
norm’ of work (Ball, 2010; Lyon, 2018; Sewell, 1998). Accepted as necessary for the logistic 
functioning of the platform, such widespread surveillance is also viewed by workers as being par-
ticularly banal given the broader context of platform and surveillance capitalism (Srnicek, 2017; 
Zuboff, 2015).

Platform-mediated food-delivery workers are acutely aware of the immediate surveillance of 
the algorithmic systems, which exert control over their physical activity and movement by tracking 
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their movement in real time through digital space (Deleuze, 1992). Algorithmic surveillance con-
trasts with, yet enables, the more remote managerial and customer surveillance modalities which 
enforce discipline (Foucault, 1975). Since algorithmic surveillance is the dominant modality, 
determining workers’ task allocation, performance assessment and remuneration rate, it is the 
accurate ‘gaze’ of algorithmic surveillance which is the most significant for workers. Indeed, for 
workers temporarily disconnected from the algorithmic ‘gaze’ through smartphone failure or loss 
of internet connection, re-establishing their own algorithmic visibility is the top priority. No level 
of managerial or customer ‘gaze’ can act as a substitute. Indeed, if the algorithmic ‘gaze’ is dis-
rupted, a worker must end their shift immediately. The algorithmic ‘gaze’ is also the most signifi-
cant for platform-mediated organisations. This means that the limitations of the algorithmic ‘gaze’, 
resulting from over-reliance on Lefebvrian ‘conceived space’, create the biggest problems for 
organisational knowledge-building. To illustrate this further, I shall briefly outline each surveil-
lance modality below, as it operates in the platform-mediated food-delivery sector.

Algorithmic surveillance

Algorithmic surveillance can be conceived of as an assemblage of computational processes, which 
automatically generate data, evaluate worker behaviour and assign labour activities (Howcroft & 
Bergvall-Kåreborn, 2019; Möhlmann & Zalmanson, 2017; Schildt, 2017). As a distinctive feature 
of the gig economy (Ajunwa, Crawford, & Schultz, 2017; Just & Latzer, 2017; Levy, 2015), a 
growing body of research is interested in the adoption of ‘algorithmic management’, a similar 
phenomenon which refers to ‘software algorithms that assume managerial functions and surround-
ing institutional devices that support algorithms in practice’ (Lee, Kusbit, Metsky, & Dabbish, 
2015, p. 1603). Initial arguments for the introduction of algorithms in organisational settings cen-
tred on their capacity to make judgements with greater objectivity than human counterparts 
(Christin, 2017). However, this narrative of objectivity has come under attack by opponents who 
argue that algorithms are not neutral artefacts and should be subject to greater human oversight 
(Couldry & Hepp, 2017; Gillespie, 2014; Pasquale, 2015).

As a prerequisite, algorithmic surveillance requires large amounts of continuous data related to 
the activity of the worker. As Gillespie remarks, ‘algorithms are inert, meaningless machines until 
paired with databases upon which to function’ (2014, p. 169). For this aspect, I can draw on the 
work of Philip Agre (1994), who distinguishes two models of data acquisition: the surveillance 
model and the capture model. In Agre’s (1994) surveillance model, the activity being observed is 
accompanied by a simultaneous act of surveillance, such as from a CCTV camera or a human 
manager. In the capture model, the activity being monitored generates data while it is being per-
formed. Data capture, according to Agre (1994), was thus part of a ‘reorganisation of industrial 
work activities to allow computers to track them in real time’ (p. 101). Examples of the capture 
model include retail check-outs, electronic ankle bracelets, and GPS trackers in trucks. Evans and 
Kitchin’s (2018) investigation into electronic monitoring software in retail stores, for instance, 
provides a valuable case study for data capture, where the act of scanning items became the organi-
sational ‘site of administration’ (p. 47).

Although food pick-up and delivery information is manually entered into the smartphone inter-
face by workers, in the form of pressing buttons to indicate task completion, platform-mediated 
organisations are fundamentally reliant on the capture model to gain information about the work-
er’s location and movement (Sprenger, 2019, p. 79). Specifically, platform-mediated organisations 
rely on global navigation satellite systems (GNSS) for direct location tracking, leveraging the 
GPS-enabled receiver in riders’ personal smartphones (Berreneche, 2012; Michael & Clarke, 
2013). This transition towards smartphone-based surveillance has also been adopted in established 
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industries such as taxi-driving, where fixed taximeters are being phased out in favour of drivers’ 
personal smartphones (Anderson, 2016).

One vital reflection in Agre’s (1994) model is that ‘a system can track only what it can capture’ 
(Agre, 1994, p. 114). Unpacking this statement, one can identify the unidirectional correspondence 
between what is captured and what is capturable. In other words, for a platform-mediated organisa-
tion to use certain data about a worker in an algorithmic decision-making process, data about that 
worker has to be collected. Importantly, for data to be collected, it has to be collectable in a format 
that can be read and understood by the algorithm. This therefore requires the transformation of 
human labour into machine readable input. As Agre (1994) describes, this is a process where ‘activ-
ity is reconstructed through assimilation to a transcendent (“virtual”) order or mathematical formal-
ism’ (Agre, 1994, p. 107). Workers’ activity thus has to be rendered into code with the attendant 
requirements that messy qualitative information is ignored, leading to oversimplification where 
‘subcategories of “invisible” activity might go unrepresented’ (Agre, 1994, p. 111). Translated into 
Lefebvrian terminology, the subjective informal knowledge of space and reality, namely Lefebvre’s 
representational space, must be subsumed, transformed and reduced so as to be readable within the 
‘logico-mathematical’ realm of conceived space (Lefebvre, 1991 [1974], p. 19).

In Kitchin and Dodge’s (2011) conceptual separation between ‘data’ and ‘capta’, there is a simi-
lar distinction between ‘everything that is possible to know about that person’ and ‘what is selec-
tively captured through measurement’ (p. 5). The choice of ‘capta’ categories is thus a powerful 
and central organisational tool levied by platforms in a non-neutral fashion. The need for standard-
isable data collection also diminishes the capacity for platform-mediated organisations to collect 
situated knowledge of their workers (Bailey, Leonardi, & Barley, 2011; Rolland & Monteiro, 
2002). As Levy (2015) argued in her analysis of the truck driving industry, abstraction into data 
diminishes ‘what can be perceived through physical presence at remote worksites’ (p. 161). Indeed, 
‘by converting work practices into ostensibly objective, morally neutral records of human action, 
information technologies legitimate certain types of knowledge and experience, while rendering 
others invisible and nonactionable’ (Levy, 2015, p. 161).

Managerial surveillance

In terms of managerial surveillance, defined as oversight, monitoring and decision-making by 
human managers, most current research on the gig economy operates on the assumption of its 
absence (Jabagi, Croteau, Audebrand, & Marsan, 2019). With regard to Deliveroo, for instance, 
Waters and Woodcock (2017) note ‘the absence of supervisors or managers roaming the workplace 
and surveilling workers directly .  .  . This means being away from the supervisory gaze, not feeling 
the physical pressure to modulate behavior beyond meeting the time requirements of the platform’. 
While Waters and Woodcock (2017) are accurate in noting the absence of a direct, human, super-
visory gaze, it would be incorrect to overlook the layers of managerial surveillance which operate 
in conjunction with algorithmic surveillance. To adapt a popular concept from machine learning 
and simulation fields, what we are now seeing in platform-mediated organisations is a transition 
away from dyadic human surveillance towards a ‘human-in-the-loop’ model of workplace surveil-
lance. In this model, organisations operate largely automated processes and human intervention 
into the processes of algorithmic surveillance occurs only reactively or when explicitly requested 
(Rahwan, 2018).

Food-delivery platforms, for instance, utilise human dispatchers who ‘maintain omniscient 
views of worker fleets on real-time digital maps’ (Shapiro, 2018, p. 2959). Dispatchers can be 
contacted by workers in instances of issues or concerns on a reactive basis (Waters & Woodcock, 
2017), such as if the rider needs a temporary shift-break. Occasionally, dispatchers can also be 
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proactive in their surveillance, contacting workers to question why they have been stationary for 
too long (Waters & Woodcock, 2017). In an interview conducted by the author, as part of a broader 
qualitative study,1 a former Deliveroo dispatcher discussed how at an earlier date and before a 
switch in the algorithm from ‘Louis’ to ‘Frank’, dispatchers held a very hands-on role in surveil-
lance and oversight:

We did a lot of manual tweaking.  .  . what we actually could do is unassign that order from that rider and 
give another order to that one.  .  . we could actually click on stuff so we actually saw where the rider was, 
where the restaurant was, and also where the customer, where it needed to go. (Interview with a former 
Deliveroo Dispatcher)

However, such active intervention into the system was removed with the implementation of the 
new algorithm, ‘Frank’. Manual tweaks were phased out to the extent that the dispatchers were 
discouraged from intervening into any operations to allow the algorithm to learn. The former 
Deliveroo dispatcher explained further how ‘we could interfere but we shouldn’t. We still could 
interfere, but the algorithm has to learn’ (interview with a former Deliveroo dispatcher).

Foodora, as a rare example of a food-delivery platform which combines algorithmic surveil-
lance with multiple levels of managerial surveillance, uses human rider captains as an additional 
layer of surveillance. Rider captains are otherwise regular workers but their food-delivery duties 
are augmented with managerial responsibilities, namely monitoring, motivating and giving feed-
back to workers within their team. Additionally, they act as a unique mechanism of upwards infor-
mation transfer by sharing qualitative detail to the organisation on each worker’s behaviour in the 
form of weekly reports. In an interview with the author, a current Foodora rider captain explained 
the increased level of human oversight as follows:

It’s checking up more thoroughly about why people are not doing their job, so why are they late? Do they 
have a valid reason for not getting in touch? Yeah, then basically make a report about that.  .  . then one of 
the managers decides. (Interview with a Foodora Rider)

However, this managerial surveillance from rider captains provides only an additive surveillance 
function in the best-case scenario, operating post-facto and with limited organisational impact.

Customer surveillance

Complementing algorithmic and managerial surveillance, customer surveillance provides a valu-
able but variable role in food-delivery platforms (Veen et al., 2020). Customer ratings and reviews 
are a common form of workplace surveillance in the on-demand ecosystem, especially among 
platforms which rely on emotional or affective labour (Orlikowski & Scott, 2015). Care work and 
ride-hailing platforms are both heavily reliant on customer reviews to establish trust and credibil-
ity, as well as to discipline unwanted behaviour (Lutz, Newlands, & Fieseler, 2018; Ticona & 
Mateescu, 2018). In terms of food delivery, however, customer ratings are used less frequently. 
Neither Foodora nor Deliveroo use customer ratings as a form of worker surveillance; even 
UberEATS only uses a simple thumbs up or thumbs down rating, rather than Uber’s five-star rating 
mechanism for ride-hailing workers.

That is not to say, however, that customers do not participate in surveillance. Rather, surveil-
lance is leveraged through the observation of workers’ location and movement within the customer 
app. The digital mapping interface provided to customers displays a real-time tracking of the 
worker, similar to the mapping interface used by dispatchers for operational surveillance. The lack 
of a customer review function suggests that this surveillance tool is solely intended to provide 
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customers with a sense of anticipation regarding the arrival of the food. However, this function also 
becomes problematic in instances of disconnect between customer expectations and rider reality. 
For instance, riders can be given multiple orders to complete simultaneously, meaning that rider 
activity which follows an indirect path between the restaurant and customer can appear to the cus-
tomer as erratic or lazy behaviour (Sun, 2019). Illustrating this dynamic, a current Foodora rider 
discussed with the author that:

The problem is that sometimes we are given several orders at the same time and then there is no explanation 
for a customer who can track you in real life – ‘why isn’t this courier going directly to my place but instead 
is making circles?’ and in real time you are going to another customer and it’s very difficult to explain to 
a customer. (Interview with a Foodora Rider)

Henri Lefebvre’s Spatial Triad

Algorithmic surveillance, as the dominant modality within the tripartite multimodal surveillance 
assemblage, thus creates an epistemological gap between the worker and organisation. Because 
algorithms operate only on machine-readable data, human activity needs to be parsed into a digi-
tally readable format and contextualised in a digital cartographic space. Due to the interplay 
between immaterial and the material space in algorithmic surveillance, therefore, this paper adopts 
Henri Lefebvre’s spatial triad as a tool for analysis. Specifically, Lefebvre’s distinction between 
‘logico-mathematical space’ and the otherwise embodied practico-sensory realm provides a frame-
work for understanding the spatial power dynamics of the gig economy (Lefebvre, 1991 [1974], p. 
19). As noted above, this paper is situated within an ongoing stream of academic exploration into 
Henri Lefebvre’s philosophical contributions (e.g. Beyes, 2018; Kingma et al., 2018; Nash, 2020), 
where increasing attention on Lefebvre can be attributed to the ‘material turn’ and sociomaterial 
approaches (Meyer, Höllerer, Jancsary, & van Leeuwen, 2013; Orlikowski, 2007).

The most influential work of Lefebvre for the field of organisation studies has been his magnum 
opus The Production of Space (Lefebvre, 1991 [1974]). In this work, Lefebvre details a spatial 
triad of conceived, perceived and lived space. As described above, conceived space is the abstract 
mental space conceived by experts, such as technical maps. It is described as an idealistic view of 
reality, generated ‘like a cold technical representation’ (Lefebvre, 1991 [1974], pp. 38–9). 
Importantly, for Lefebvre, the conceived space is deliberately generated by an individual or group 
for a purpose. It is not a neutral reflection of reality but a deliberate immaterial rendering of reality 
with attendant biases and hierarchies. Perceived space, by contrast, reflects the habitual embodied 
reality of individuals. The third and final mode of space is the so-called ‘representational space’ or 
‘lived space’ which is simultaneously real and imagined space. This phenomenologically experi-
enced space is the purely subjective informal knowledge of a space experienced and perceived by 
individuals (Zhang, 2006). Beyes and Steyaert (2011) describe lived space as the ‘intensities, 
capacities and forces, rhythms, cycles, encounters, events, movements and flows; instincts, affects, 
atmospheres and auras; relations, knots and assemblages’ (p. 47). Although Lefebvre’s spatial 
ontology of conceived, perceived and lived space may be read as three independent yet hierarchical 
spaces, they should not be considered as operating independently, nor are they ordered in a hierar-
chical fashion (Beyes, 2018). Rather, the three spaces flow together into a ‘single moment of social 
space’ (Taylor & Spicer, 2007, p. 335).

It is important to embed Lefebvre’s spatial triad within his political environment and his Marxist 
philosophy (Elden, Lebas, & Kofman, 2003). As a practising Marxist and a member of the French 
Communist Party (Merrifield, 2006), Lefebvre argued that space and power are intertwined and 



Newlands	 9

space is produced according to capitalist logics. Space is a sphere within which power relations and 
hierarchies operate (Dale & Burrell, 2008) and power dynamics ‘simply emerge in space, at the 
level of space, and so engender the contradictions of space’ (Lefebvre, 1991 [1974], p. 358). One 
of the key power dynamics within space is the domination of the lived space by the conceived 
space. To quote his biographer Merrifield (2006), Lefebvre argued that the ‘social space of lived 
experience gets crushed and vanquished by an abstract conceived space. In our society, in other 
words, what is lived and perceived is of secondary importance compared to what is conceived’ (p. 
175). Lefebvre’s argument follows that the conceived abstract space holds a position of primacy 
and power over the lived material reality of space. Yet, dominance over the lived experience has 
negative consequences, since the everyday has irreducible remainders that cannot be subsumed 
into the conceived realm. Lived experience should not be ‘disdained, regarded as an insignificant 
residue’ (Lefebvre, 2008 [1981], p. 10).

If one adopts a Lefebvrian lens to assess the dynamics of algorithmic surveillance in the gig 
economy, it is possible to identify a parallel power dynamic between the conceived mathematical 
realm of the platform’s technocratic interface and the lived embodied space in which the worker 
moves, works and lives. The digital interface, as accessed through the worker’s smartphone and 
through organisational dashboards, produces an abstract virtual representation of reality which is 
designed, coded and executed as a technical scientific ‘representation’ of not only the worker’s 
movement but also the space in which he or she operates, namely the urban landscape of streets and 
buildings. In his Critique of Everyday Life, Lefebvre warns that with the rise of the computer, 
‘capitalism’s abstract logic of commodification is extended to the realms of information and com-
munication’ (Fuchs, 2018, p. 11). One can observe this capitalist commodification in the transfor-
mation of all non-digital media into a single unitary form. Indeed, digitalisation reduces all media 
to overcome spatio-temporal barriers (Reeves & Packer, 2013). The embodied lived experience, all 
the remainders of which cannot be subsumed into the conceived, or in Agre’s (1994) terms parsed 
into computer-readable data, is rendered invisible and, unless deliberately sought out with remedial 
managerial surveillance, permanently lost to the organisation.

From an organisational standpoint, reliance on the technical conceived space raises questions as to 
the consequences of a mono-spatial approach. If a Deliveroo rider, for instance, fails to make a deliv-
ery on time due to an icy road, an unfortunate road blockage, or a stolen bicycle, the algorithm would 
not know why, only the binary option of either task failure or success. The algorithm would be pre-
sented with geolocational data reflective only of the rider’s global position, as opposed to the ‘situa-
tion on the ground’. The burden is then placed on the rider to contact a human dispatcher, evoking 
managerial surveillance, to counteract such a negative data trace, which could have already been 
coded into the system with consequences not only for this task but also for future labour opportuni-
ties. By relying too heavily on the conceived technical reality as an accurate representation of lived 
embodied reality, platform-mediated organisations may be constraining themselves by systems of 
surveillance which result in organisational blindness to the parameters of work (Danaher, 2016; 
Evans & Kitchin, 2018). Moreover, by situating the worker in an abstracted virtual space, the organi-
sation further abstains from generating a rich holistic understanding of the spatial context of work.

In order to explore further the fragility and consequences of a mono-spatial approach to algo-
rithmic surveillance, I shall continue below with two sections. Since platform-mediated workers 
are subject to geolocational tracking as objects-in-space, it is important to consider the power 
dynamics and politics of both body and space. Indeed, Lefebvre is insistent that body and space 
should be considered both within its social context and as a unitary whole, not subject to abstrac-
tion or reduction (Elden, 2004; Lefebvre, 1991 [1974], p. 405). One section therefore examines the 
abstraction of the worker’s body into a digital data double and the other section focuses on the 
transformation of the urban workspace into abstract digital cartography.
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Data doubles

Since platform-mediated workers are perceived primarily through digital capture in the format of 
digital traces (Thatcher, 2014), they are, in effect, transformed in a process of digital metaphorisa-
tion into data; transformed from a physical materiality to a nonphysical materiality (Leonardi, 
2007; Orlikowski, 2007). To adopt the concept of Haggerty and Ericson (2000), workers are 
abstracted into a ‘data double’, a decorporealised re-assemblage of ‘discrete signifying flows’ of 
data captured about them by the platform (Haggerty & Ericson, 2000, p. 612).

With such a transformation, each worker is not captured ‘in its totality as a unitary entity, but as 
a collection of discrete pieces of information’ (Zureik, 2003, p. 40). The differential agency 
involved in decorporealisation, whereby the platform codifies the worker in a subject-object rela-
tionship, is a potent reflection of the capitalist logics of abstract space. Lefebvre argues that work-
ers in space ‘must either recognize themselves or lose themselves’ (Lefebvre, 1991 [1974], p. 35). 
The unidirectional reductionism leveraged on workers by the platform thus raises questions regard-
ing the potential for self-identification with their ‘digital double’, and the extent to which actions 
handled by the platform on their digital double can affect the subjective experience of the worker.

Turning briefly to the mode of visual worker representation, it is possible to observe a similar pro-
cess of reductionism and decorporealisation in the use of pictoral icons. The physical body becomes ‘a 
cold technical representation’ (Lefebvre, 1991 [1974], pp. 38–9). Platforms such as Foodora and 
Deliveroo represent their workers as pictorial icons moving dynamically around a cartographic repre-
sentation of space. Gig economy platforms did not invent the concept of abstract worker visualisation. 
Workers in many traditional contexts have been transformed into avatars for organisational purposes 
(Bengtsson, 2017). Within the study of organisations, there has been a notable ‘material and visual 
turn’ (Meyer et al., 2013). This has emerged partly as a result of the greater reliance of contemporary 
organisations on the visual as a mechanism for organisation (Boxenbaum, Jones, Meyer, & Svejenova, 
2018). Under a critical semiotic approach, these visual icons of workers can be decoded to reveal how 
they are used to exercise power and authority (Alcadipani & Islam, 2017). As a primary reading of 
worker icons, it is possible to point out that workers are represented in a non-human fashion. Building 
on the earlier discussion of decorporealisation, it is striking that the worker is now decorporealised to 
such an extent that they no longer have a body even in graphical form.

When discussing the body-as-object it is also important to highlight the element of object-as-
body in the gig economy, namely the interchangeability of the surveillance device with the embod-
ied worker. It is significant that gig economy platforms primarily collect proxy data in the form of 
device-telematics rather than through direct surveillance of the body. Making the device the pri-
mary target of surveillance and control has implications for interchangeability. Riders can, in 
effect, ‘swap’ devices and thus workplace identities. A rider could outsource their own shift to a 
friend with little risk of organisational awareness or reprimand as long as the labour was carried out 
effectively. Moreover, organisational inattention towards the object-as-body can result in skewed 
performance data. The data of workers utilising push-bikes and electronic-bikes on Foodora, for 
instance, is not differentiated internally nor during performance appraisal, meaning that a relatively 
fast cyclist can end up at the bottom or middle of the performance rankings, utterly demotivated, 
simply because the sweat of their physical labour is no match to the speed of a machine unre-
strained by biological limitations.

Cartographic dissonance

As discussed above, algorithmic surveillance necessitates the abstraction of the body into a data dou-
ble. However, due to the geo-spatial characteristics of the trajectory data upon which algorithmic 



Newlands	 11

surveillance is levied, this data double needs to be contextualised within a similarly abstract represen-
tation of space: into Lefebvrian conceived space.

Historically, maps have been used as important tools in the representation and analysis of spa-
tio-temporal data (Kraak & Ormeling, 2010). Accordingly, platform-mediated organisations make 
use of various forms of digital cartography, usually preferring the particularly abstract vertical top-
down perspective (Shapiro, 2018). Reflecting the increase in data-driven mapping technologies, 
options for digital cartography range from third party digital maps to in-house visualisations (Shaw 
& Graham, 2017; Thrift & French, 2002). Foodora, for instance, makes use of Google Maps for 
spatial representation. These interfaces thus become a bricolage of real-time activities ‘draped over 
an otherwise atemporal landscape’ (Graham, Zook, & Boulton, 2013, p. 8).

Gig economy platforms operate with the high expectation of mapping accuracy. For Deliveroo, 
‘the GPS tracking situates the rider in a four meter area through signals which travel in lines 
directly from terra firma to satellites’ (Waters & Woodcock, 2017). However, the tracking tech-
nologies routinely levied by platform-mediated organisations have technical limitations that some-
times hinder their effective utilisation. Geo-location technologies such as GPS are unreliable and 
signal precision can vary depending on local circumstances and the reliability of high-functioning 
radio frequency signals transmitted between satellites and receivers (Lam, Tang, & Grundy, 2016; 
Michael & Clarke, 2013). Non-direct line-of-sight paths and urban canyons can also create issues 
of multipath propagation and shadowing, which reduce accuracy and hinder accurate positioning 
(Beinstein & Sumers, 2016).

Although geo-locational accuracy is a prominent concern for the efficacy of algorithmic sur-
veillance, there has been limited discourse between organisational and technical literature in 
addressing it. In the field of location-based services, for instance, the adoption of location-based 
services for work and labour has been overlooked in favour of discussions regarding gaming and 
tourism (Michael & Clarke, 2013; Raper, Gartner, Karimi, & Rizos, 2007; Zhao, 2015). Levy’s 
(2015) in-depth investigation of the introduction of electronic monitoring systems in the truck driv-
ing industry provides a valuable exception in revealing ambivalence of experienced truck drivers 
towards technological routing systems, such as GPS. For Levy’s (2015) truck drivers, faulty GPS 
systems were one of the reasons for relying on their own knowledge to operate.

In addition to geo-location accuracy, algorithmic surveillance is also reliant on accuracy in the 
digital maps, with the expectation that the digital maps have a close correspondence with reality. 
However, reliance on the act of mapping summons the Lefebvrian tension between conceived and 
lived space, since technical scientific maps are key examples of not only how the conceived space 
dominates the lived space, but also how conceived space necessitates a form of reductionism and 
codified ignorance to infinite invisible activities. To quote Lefebvre,

How many maps in the descriptive or geographical sense, might be needed to deal exhaustively with a 
given space, to code and decode all its meanings and contents? It is doubtful whether a finite number can 
ever be given in answers to this sort of question. (Lefebvre, 1991 [1974], p. 84)

We can therefore identify a tension in digital mapping, since digital maps are particularly reliant on 
a positivistic epistemology, founded on the scientific principles of cartography, mathematics and 
Euclidian geometry (Gregory, 1994; Harley, 1992; Sahay, 1998). However, drawing on Korzybski’s 
(1933) notable invocation that a map is not the territory, we can argue that maps are representational 
artefacts which do not resemble the world. It would thus be a logical fallacy to expect exact repre-
sentation (Borges, 2004). In line with Lefebvre, maps are rather reflections of hierarchies of power 
and embed themselves into pre-existing power structures, whereby social structures are ‘often dis-
guised beneath an abstract, instrumental space, or incarcerated in the coordinates of computer 
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mapping’ (Harley, 1992). Kitchin and Dodge (2011) have also tried to question the value of maps as 
a secure spatial representation, presenting arguments that cartography can be profitably conceived 
as processual rather than representational, with maps lacking a secure ontological status.

In the gig economy, one can regard this abstraction of mapping as engendering a lack of aware-
ness about the spatial conditions in which the workers operate, ranging from weather and traffic 
conditions, to potential hindrances or bystanders. The codified static nature of digital maps further 
acts as a dominating force, in that they reflect a reality which is potentially out of sync with lived 
space. Routes, roads, buildings and restaurant layouts may have shifted, but unless they have been 
recoded into the digital map in a form of ongoing curation, these changes will not be known by the 
platform or the algorithm which is providing directions or allocating tasks to the nearest rider.

Algorithmic surveillance, when reliant on digital cartography, also cannot take into account 
specific terrain faced by riders. Briziarelli (2018), for instance, notes how digital maps cannot 
‘reproduce all the contingencies of the concrete lived space of the city, made of for instance road 
cracks, weather, pedestrians, car commuters, and unforeseen detours’ (Briziarelli, 2018, p. 835). 
Digital mapping systems, for instance, do not take into account the distance which must be trav-
elled to the customer’s precise location, such as on upper floors of apartment buildings or in office 
blocks (Shapiro, 2018). Goods et al. (2019) also discussed how, as a result of the transient nature 
of gig work, accidents are common. These hurdles, not reflected in the abstract representation, 
have immediate consequences for the workers. Any additional time required to comprehend and 
interact with material difficulties negatively impact worker performance metrics and payment 
(Shapiro, 2018). Moreover, if riders stray too far from expected routes or are delayed too long in a 
certain area, platform dispatchers may intervene (Veen et al., 2020).

Space for Resistance

Algorithmic surveillance, like all forms of intensive surveillance, generates opportunities for 
worker resistance (Ball & Wilson, 2000). While resistance can range from sabotage to manipula-
tion and circumvention, a persistent prerequisite for resistance is the existence of ‘a break, or a 
“gap” in the technology-mediated relationship between the watcher and the watched’ (Ball, 2010, 
p. 99). Mirroring Ball’s (2010) discussion of ‘gaps’, Lefebvre also argues that the epistemological 
distance between conceived, perceived and lived space generates space for resistance. Space, as 
socially produced, is always ‘susceptible of being diverted, re-appropriated and put to a purpose 
quite different from its initial use’ (Lefebvre, 1991 [1974], p. 167). Indeed, Lefebvre regards eve-
ryday life as the key domain for developing resistance towards the forces of capitalism.

The urban landscape where food-delivery workers operate is already a tension point for 
Lefebvre, since the urban form itself is representative of the concrete abstraction of social relations 
(Lefebvre 2003 [1970]; O’Kane, 2018). The city is where domination is consolidated, a space 
where the ‘totalizing repressive space of the logic of commodities present in every object that is 
bought, sold and consumed’ (Lefebvre 2003 [1970], p. 177). Distinguishing between ‘dominated 
space’ and ‘appropriated space’, Lefebvre argues that dominated space is space mediated by tech-
nology, while appropriated space is modified by a particular group for a particular purpose. 
Appropriation is the process where users ‘can alter, add or subtract, superimpose their own ideas 
(symbols, organization) on what is provided’ (Lefebvre, 2003 [1970], p. 130).

In food delivery, workers can generate spaces of resistance for the purpose of active protesting 
against organisational decisions. Briziarelli (2018), observing a 2017 Deliveroo worker protest in 
Milan, illustrates how resisting Deliveroo workers strategically cut across ‘abstract’ space and re-
territorialize a third space dimension where workers can organise and antagonise digital capital-
ism. Briziarelli (2018) details how Deliveroo workers ‘would log in then, when being assigned 
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delivery orders, would refuse to deliver them, thus breaching the circuit of production between the 
abstract digital realm and the lived space where a given order translates into a physical delivery’ (p. 
830). Further, by organising a street protest in the form of a leisurely group bike ride (biciclettata), 
workers created a ‘space for radical contestation’ (Thatcher & Dalton, 2017, p. 143). The conscious 
refusal to perform deliveries, instead cruising around common delivery routes, highlighted the gap 
between the individually experienced practice of riding within the city and the ‘abstract representa-
tion of space as provided by Deliveroo’s logistic imperatives’ (Briziarelli, 2018, p. 831). A similar 
appropriation of space and resistance to algorithmic surveillance was noted at a Deliveroo protest 
in 2016, where workers co-opted the ‘zone centers’ where riders are usually expected to work. 
Although they were present in the ‘site’ of work, workers remained logged out of their apps and 
moved ‘invisibly’ to the Deliveoro offices (Waters & Woodcock, 2017). In this instance, the work-
ers’ ‘dots on the maps all vanished, only to appear again as a physical presence, outside their 
offices en masse’ (Waters & Woodcock, 2017).

More commonplace and quotidian forms of resistance can also be observed in the use of spatial 
resistance to optimise individual delivery allocations. By understanding the parameters of the algo-
rithmic processes, including a full conceptualisation of what data is captured and how it is pro-
cessed, workers can generate spaces of resistance. Indeed, workers often share their insights and 
‘hacks’ through communities, such as WhatsApp groups or Slack channels (Chan, 2019).

Active manipulation of surveillance mechanisms through data obfuscation, especially concern-
ing the location and movement of the worker, is also a powerful form of worker agency. Data 
obfuscation, defined by Brunton and Nissenbaum (2015), involves ‘the deliberate addition of 
ambiguous, confusing or misleading information to interfere with surveillance and data collection’ 
(p. 1). Workers can manipulate GPS signals through location-masking tools, or use software to 
deactivate auto-acceptance functions within the worker app (Veen et al., 2020). Workers can also 
informally switch orders among themselves (Sun, 2019). Yet, rather than data obfuscation being 
levied for political resistance or to enhance personal privacy (Brunton & Nissenbaum, 2011, 2015; 
Swanlund & Schuurman, 2019), workers use data obfuscation tools to alter which data is collected 
for economic reasons. Since workers are paid with a flat hourly fee and a per-order bonus, the 
financial model incentivises workers to ‘play the system’ in their own favour, obtaining deliveries 
in optimal zones or even multiple orders simultaneously.

A current Foodora rider captain, in an interview with the author, commented about how workers 
are using software and data obfuscating tools, noting that the organisation is nevertheless aware of 
these actions of resistance:

I was a bit surprised, [Foodora] told me that some riders are still using that. I used that, we all used that. 
These guys that started this fake GPS. The idea at the beginning was to take more orders. For example, 
riders like to work in one [region] .  .  . What you do, you put the fake GPS in [specific region]. There.  .  . 
you always get deliveries in [region]. (Interview with a Foodora Rider Captain)

As Sewell and Barker (2006) note, monitoring and surveillance are always subject to negotiation 
at the micro level. In the case of platform-mediated workers, negotiations over when, where and 
how they are surveilled remain open. By leveraging the interstitial ‘gaps’ between conceived, per-
ceived and lived space, workers are able to draw on the same logics of algorithmic disruption to 
enact both disorderly forms of resistance and micro acts of resistance. Yet, by tightly aligning 
worker remuneration with worker performance, ‘resistance’ results in workers seeking to appropri-
ate more tasks and thus more labour for themselves. More, quicker orders at shorter distances lead 
to higher take-home pay when workers are paid per order. Rather than acting contra-organisation-
ally, in the zero-sum game of food delivery, workers can end up turning the weapons of resistance 
against novice or more honest workers.
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Conclusion

Gig economy platforms have a highly visible workforce in urban landscapes, with vibrantly coloured 
rider outfits and cargo-boxes functioning as a dynamic, moveable symbol. Indeed, the sight of a pink- 
or turquoise-clad rider hustling through urban streets in sun, rain or snow is for many individuals their 
primary conceptualisation of a platform-mediated organisation. The workers’ overt observability 
actively invites public observance of their human labour. However, while such visibility serves as a 
potent marketing technique and aids in identifying the worker to restaurateurs and consumers alike, 
this vibrant visibility is juxtaposed with the invisibility of the worker within organisational processes.

In this paper, I have provided a theoretical exploration of the notion of algorithmic surveillance, 
which operates alongside managerial and customer surveillance in a multimodal surveillance 
assemblage. As an assemblage of computational processes which generate data, evaluate worker 
behaviour and assign labour activities, this non-human ‘algorithmic gaze’ does not merely replace 
human observation in organisational settings; it also replaces human decision-making. The promi-
nence given by organisations to algorithmic surveillance is understandable since platform-medi-
ated organisations are incentivised to avoid imposing direct managerial activities to avoid legal 
challenges around workers’ employment classification (Newlands et al., 2018). The reduction of 
managerial oversight also reduces costs for organisations seeking to operate according to the mini-
malist principles of lean organisation.

Drawing on Henri Lefebvre’s spatial triad, I outlined how platform-mediated organisations restrict 
their organisational knowledge-building if they rely too heavily on the conceived space generated 
through algorithmic surveillance and ignore the lived and perceived reality of workers. Rather than 
capturing in a holistic way the embodied reality of on-demand food delivery, platform-mediated 
organisations currently perceive only quantifiable data, with workers’ bodies translated into abstract 
symbols moving on an abstract digital landscape. Cartographic dissonance, as discussed above, refers 
to the experiential and epistemological chasm between ‘reality’ and the abstract digital landscape. 
With increasing research into the material realities of organisational space (Ball, 2010; Beyes & 
Steyaert; Dale & Burrell, 2008), greater attention needs to be given to the digital representations of 
space upon which and through which organisational decision-making is increasingly levied.

The limitations of the ‘algorithmic gaze’ make over-reliance on algorithmic surveillance a risky 
organisational strategy. Without robust additive surveillance, by customers or human managerial 
staff, organisations will lose insight into their business activities, and insight into the material, 
embodied reality of their workforce. Organisations thus need to provide supplementary modes of 
upwards information transfer, whether in the form of worker representation, middle management 
or customer feedback.

However, the epistemological gaps between the immaterial reality captured by mechanisms 
of algorithmic surveillance and the lived embodied experience of the worker also generate spaces 
of resistance and reappropriation. For Lefebvre, spatial appropriation refers to traditionally dis-
empowered spatial users modifying or superimposing their own ideals and forms of organisation 
onto the space provided for them. As such, workers have levied both collectivist and individual-
istic tactics of resistance. On a collectivist level, street protests and office occupations enthusi-
astically play with workers’ embodied visibility. Their physical presence is a reminder that, 
unlike their digital avatars, they cannot be subjected to remote, digital control. They must be 
apprehended and approached as material, embodied workers with needs and rights. On an indi-
vidualistic level, workers also perform micro acts of resistance through the use of technical 
measures, such as fake GPS signals. By exploiting gaps in organisational knowledge about a 
worker’s ‘actual’ position, a worker can obtain more profitable work for themselves. This is one 
form of data obfuscation, though levied for purposes of economic benefit rather than privacy 
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enhancement. Workers do not want to avoid observation within the normal course of work and 
they go to great efforts to maintain the algorithmic gaze in instances where internet connections 
are disrupted or their smartphones run out of battery. Instead, workers want to appropriate the 
tools of algorithmic surveillance to modify the data signals, and thus grasp a form of control over 
the algorithmic decision-making. As opposed to more collective and class-based forms of resist-
ance, data obfuscation is an individualistic practice and can negatively impact other workers. As 
a relatively novel form of workplace resistance, particularly given the conflict between indi-
vidual and collective interests, this aspect should be given further attention in future research.
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Note

1.	 Quotes included for illustration are drawn from a wider, ongoing qualitative study conducted by the 
author. A total of 55 semi-structured interviews, lasting between 35 and 180 minutes each, were con-
ducted by the author between April 2019 and January 2020. Participants included riders, rider captains 
and dispatchers from Deliveroo, Foodora and Wolt. Interviews were conducted across Norway, Sweden, 
Denmark and the Netherlands.
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