Research in Transportation Economics 100 (2023) 101335

ELSEVIER

Research in Transportation Economics

Contents lists available at ScienceDirect =

TRANSPORTATION ECONOMICS

journal homepage: www.elsevier.com/locate/retrec

Research paper

t.)

Check for

Assessing the economic sustainability of gig work: A case of hyper-local o
food delivery workers in Kolkata, India

Dipyaman Sinha ', Debapratim Pandit

Department of Architecture & Regional Planning, Indian Institute of Technology Kharagpur, Kharagpur, 721302, India

ARTICLE INFO

JEL classification:
M52

Keywords:

Platform economy
Agent-based simulation
On-demand meal delivery
Labor earnings

Last-mile delivery

Urban freight

ABSTRACT

Gigs were once heralded as work ushering in flexibility, freeing workers from the constraints of time, space, and
nagging human managers. However it has been marked by long work hours and an unstable income. This has led
to a situation where gig workers are increasingly demanding labor rights. Gig work has been qualitatively
explored, highlighting the elements of control exercised by the platform companies. However, there is a dearth of
quantitative assessment of the economic sustainability of gig work. In this context, this study explores gig work
using the case of hyper-local food delivery in India. The first part uses an agent-based and discrete event
simulation (parameterized using primary data) to map the net earnings of workers under varying wage rates. The
results show that, at the present wage rate, the food delivery worker has an average net earning of INR 265/day
(USD 12.10), considering both the fixed and variable cost of operation. This earning is far below that of an
average self-employed worker and casual laborer in urban India. Finally, this study proposes a fixed hourly wage
rate of INR 37.84 (USD 1.72) to eliminate the variability in worker earnings without inflating the cost of food

delivery.

1. Introduction

Work outside the bounds of standard employment has been loosely
described as gigs (De Stefano, 2015). Gig work can be categorized into
‘Crowdwork’ and ‘Work-on-demand’ (Aloisi, 2015; de Stefano, 2015).
‘Crowdwork’ systems are platforms that assign jobs that can be
completed and delivered online. The platform’s role is typically limited
to matching workers with the end purchasers of their services. Promi-
nent examples include Amazon Mechanical Turk, UpWork, etc. ‘Work--
on-demand’ systems involve more traditional, physical, or ’real world’
tasks. These jobs are organized through online platforms but need local
human inputs and interactions, like ride-hailing, food delivery, cleaning
services, etc. Examples include Uber, Lyft, and DoorDash in the USA and
Zomato and Swiggy in India. The platform may also retain control over
important aspects of the work, including setting prices and standards
and selecting and managing the workforce, as in the case of food
delivery.

Hyper-local food delivery involves delivering cooked food from
neighborhood eateries to consumers by engaging these gig workers. The
legal term used by hyper-local meal delivery platforms for delivery
workers in India is partners. According to the Indian food delivery

platforms, partners are independent contractors, engaged on a principal-to-
principal basis, with the platform merely acting as an intermediary (Swiggy,
2020; Zomato, 2021). Thus, Indian hyper-local food delivery platforms
do not accept any standard employment relationship with the delivery
worker and the job of hyper-local food delivery can definitely be termed
as a gig.

Scholars have argued that gig work heralds a future of precarious
work, where workers are denied labor rights and the protection of a
social security net (de Stefano, 2015). The supposed flexibility offered
by these platforms often results in workers working even longer shifts at
wages far below the prescribed minimum wage (Goods et al., 2019).
This situation has led to a demand for the extension of labor rights, like
minimum wage, to gig workers. However, the extension of the present
standard minimum daily wage to gig workers will have serious cost
implications for the platform companies relying on these workers. Thus,
policymakers need to find a middle ground where gig work becomes
more remunerative without significantly affecting the present cost of
service delivery.

The study and analysis of gig work assumes significance considering
the Sustainable Development Goal 8 that seeks to promote “Decent work
and economic growth”. Though the present literature is replete with the

* Corresponding author. Department of Architecture & Regional Planning, Indian Institute of Technology Kharagpur, Kharagpur, 721302, India.
E-mail addresses: dipyaman.sinha@gmail.com (D. Sinha), debapratim@arp.iitkgp.ac.in (D. Pandit).

https://doi.org/10.1016/j.retrec.2023.101335

Received 30 October 2022; Received in revised form 11 July 2023; Accepted 12 July 2023

Available online 17 July 2023
0739-8859/© 2023 Elsevier Ltd. All rights reserved.


mailto:dipyaman.sinha@gmail.com
mailto:debapratim@arp.iitkgp.ac.in
www.sciencedirect.com/science/journal/07398859
https://www.elsevier.com/locate/retrec
https://doi.org/10.1016/j.retrec.2023.101335
https://doi.org/10.1016/j.retrec.2023.101335
https://doi.org/10.1016/j.retrec.2023.101335
http://crossmark.crossref.org/dialog/?doi=10.1016/j.retrec.2023.101335&domain=pdf

D. Sinha and D. Pandit

qualitative analysis of gig work, the quantification of the economic
sustainability of gig work is lacking (Fielbaum & Tirachini, 2021; Henao
& Marshall, 2019). Therefore, there exists the need for a framework that
can accurately map the erratic earnings of gig workers. This study takes
up the case of hyper-local food delivery in India and proposes a simu-
lation framework for mapping the net earnings of food delivery workers.
The simulation is parameterized using data collected from delivery
workers using an intercept survey. The net earnings of these gig workers
are then compared to the other classes of urban workers. Finally, an
alternative compensation structure is proposed, that eliminates the
variability in worker earnings without significantly altering the present
cost of food delivery.

Although primary data were collected concerning the earnings of
food delivery workers, a simulation was deemed necessary to obtain a
clearer picture of their earnings. The reasons are as follows. The
compensation structure for food delivery is similar across platforms and
comprises a variable pay and incentive system. The most significant
component of the variable pay is the travel pay. The travel pay is the
product of distance travelled per delivery and the travel pay rate.
Though the compensation structure is similar across food delivery
platforms, the travel pay rate varies. The variation is not only across
platforms but also exists within the same platform. Within a platform,
the travel pay rates vary not only from one city to another but also
within the same city. Different workers are offered different travel pay
rates, based on the time of their joining. Thus, older workers command a
higher travel pay rate compared to new entrants. Platforms are also
constantly revising travel pay rates, most often downwards. Even a
minor downward revision of these rates can result in a major fall in
earnings due to the prevailing wage and incentive structure. Gig work,
by nature, is also characterized by erratic earnings (Henao & Marshall,
2019) and this was observed during the primary survey, too. In this
context, a simulation framework can be used to constantly monitor the
earnings of workers engaged by different platforms with different travel
pay rates.

Another drawback associated with a primary survey was its inability
to discern between gross and net earnings. In the current scenario, the
distance travelled per order comprises the distance travelled from the
worker’s current location to the eatery (first mile) and from the eatery to
the customer location (last mile). But the distance travelled per order
does not include the dead mile i.e., the distance travelled to relocate
back to an eatery, and workers are not compensated for it. Accordingly,
the application used by delivery workers records their first and last mile
but leaves out the dead mile travelled. As a result, the total cost of fuel,
and consequently the net earnings can never be accurately assessed from
gross earnings data obtained using a primary survey.

The simulation framework proposed in this research can be applied
to gauge the distribution of erratic earnings of other gig workers, helping
policymakers to evaluate their true state. Secondly, this simulation of-
fers the added advantage of beta testing strategies targeted at aug-
menting earnings of these gig workers.

The article is structured as follows. Section 2 reviews the relevant
literature. Section 3 describes the methodology adopted and the data
used. Section 4 elucidates the results of this study. Section 5 discusses
the need to regulate the sector and the problems associated with such
regulation for low and middle-income countries.

2. Literature review

Gig work can be identified by its five broad organizational features
(Stanford, 2017).

e Performance of work on a contingent or on-demand basis.

e Compensation on a piece-rate basis.

e Supply of capital equipment by the workers themselves.

e A triangular relation between the worker, end-user, and the inter-
mediary and
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e Digital intermediation for commissioning and supervising work and
for determining the compensation amount

The three major organizational features of gig work — on-demand
labor, piece-rate compensation, and the requirement that workers pro-
vide their capital equipment — were features of early merchant capital-
ism, too (Stanford, 2017). For example, the ’putting out’ system was
common in Europe and 18th century colonial India. In this case, a
merchant distributed production tasks along with the requisite raw
materials, and producers performed the work in their own homes, using
simple capital equipment they owned. The merchant took control of the
finished goods on a piece-rate basis and sold them for a hefty profit in
far-flung markets. Merchants hired the producer on-demand and de-
ferred payments till the goods were sold. Scholars argue that gig work is
only a digitally enabled version of this system of production (Alkhatib
et al., 2017; Stanford, 2017).

Researchers have used ethnographic surveys to analyze gig work
globally. Some of them pertain to platform-based ride-hailing services
(Chen, 2018; Rosenblat & Stark, 2016; Wu et al., 2019), while others
have taken up the case of food delivery services (Aguilera et al., 2022;
Goods et al., 2019; Griesbach et al., 2019; Sun, 2019; Veen et al., 2020;
Wood et al., 2019). Standard employment practices are characterized by
bureaucratic control over workers. But with the rise of the
platform-based gig economy, pure market-based mechanisms proved
inadequate for control over workers. In this context, these studies have
tried to uncover the tools employed by the platforms to manage the
workers.

These qualitative studies also point to the low income-high working
hour conundrum faced by food delivery workers globally. But surpris-
ingly, the quantification of this problem is almost non-existent. A study
by Fielbaum et al. (2023) highlights the fact that COVID-19 has resulted
in Chilean food delivery workers earning less money per hour, being
more exhausted, and expressing the largest decrease in their job satis-
faction when compared to traditional transport workers. However,
quantification of earnings is absent. Allen et al. (2021) use primary data
to discern the traffic and environmental impact of meal delivery but
ignore the earnings of gig workers. Aguilera et al. (2022) use ques-
tionnaire survey to analyze the profiles, motivations and mobility pat-
terns of food delivery workers in Paris but again disregard worker
earnings. Agarwal et al. (2023) identify only the increase in congestion
as a result of ride-hailing services in Indian cities. However, the study by
Henao and Marshall (2019) assesses the earnings per hour of Uber
drivers based on a single-person data, one of the authors himself. But no
such study exists for Indian food delivery workers. Indian delivery
workers use their own vehicle to conduct deliveries and have to bear the
cost of fuel. As such, any simple enumeration will reveal only their gross
earnings. As already discussed, delivery worker applications only store
first and last mile distances, ignoring the dead mile. However, to truly
quantify their net earnings, a mechanism is needed that can quantify the
total distance travelled per delivery, inclusive of the dead mile. In
addition, the wage rates offered to the workers are also declining
(Nanisetti, 2021; Tandon, 2021), and there is a need to constantly
monitor the earnings of workers engaged by different platforms with
different wage rates. Moreover, platforms supplement higher order
earnings with higher rates of incentives, which form a significant
portion of worker earnings. Incentives are not offered as a percentage of
order earnings but only when the order earnings reach a predetermined
slab. This compensation structure forces workers to work long and
arduous hours as failing to reach the nearest order earnings slab will
deny him a higher incentive. Moreover, order volumes fluctuate across
the day, meaning workers earn differently even after spending equal
amounts of time. The situation of these food delivery workers stand in
sharp contrast to those of the traditional Mumbai lunchbox delivery
workers, popularly called the dabbawallahs (Baindur & Macario, 2013).
The Mumbai dabbawallahs deliver lunch from homes and eateries to
workers in their offices but are organised as cooperatives, with fixed
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monthly incomes and other forms of social security (Baindur & Macario,
2013). This situation of the hyper-local food delivery workers has led to
a demand for better wages (Nanisetti, 2021), and a quantitative
assessment of the actual worker earnings per hour will aid policymakers.

3. Research method and data
3.1. Data collection

To develop an understanding of the nature of on-demand meal de-
livery, group interviews of food delivery workers engaged by the two
major Indian platforms were conducted. This was followed by intercept
surveys and in-depth interviews of 49 food delivery workers in March
2020, just before a nationwide lockdown was announced. The survey
was conducted in the Salt Lake-New Town hyper-local zone in Kolkata,
India (Fig. 1). The hyper-local zone has an area of 19.47 square kilo-
meters, with 102 eateries serving on-demand delivery through a major
online aggregator platform. The hyper-local zone is predominantly
residential with an exclusive industrial township, housing information
technology companies, electronics manufacturers, banks, hotels, and
healthcare facilities. The structured part of the questionnaire enumer-
ated two types of data from the delivery workers. The first part sought
the variation of daily earnings with working hours over a week. The
second part collected the details of each order delivered in a single day.
The order details comprised of the originating eatery, first mile, and last-
mile distance travelled, the waiting time at the eatery, the earning, and
the time at which the order was received, picked up, and delivered. This
data was used for parameterizing the simulation model. A total of 270
orders were enumerated from the 49 delivery workers. More details
regarding the primary survey can be gleaned from the authors’ previous
publication (Sinha & Pandit, 2021). Though the underlying compensa-
tion structure remains static, travel pay rates undergo revisions over
shorter durations of time. Keeping this in mind, the knowledge about the
platforms and their travel pay rates were constantly updated via the use
of online forums and is reflected in the research.

3.2. Methodology

The research uses an agent-based discrete event simulation to model
the net earnings of the workers under various travel pay rates. Agent
based simulation is one of the most popular technique in simulating
urban freight (Jlassi et al., 2018; Sakai et al., 2020). Agent based
simulation has been used for estimating the amount of emission as a
result of hyper-local food delivery (Sinha & Pandit, 2021) and amount of

Hyper-local zone of Salt lake-New Town, Kolkata
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Fig. 1. Study area.
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emission as a result of grocery home delivery (Heldt et al., 2021).

Two types of scenarios are evaluated in this article. In the first sce-
nario, delivery worker earnings are evaluated under past and present
wage rates. The average net earnings of delivery workers are then
compared to that of self-employed workers and casual laborers in urban
India. In the second proposed scenario, the delivery workers are offered
fixed hourly wages and the number of workers per shift is capped. The
proposed scenario is then compared to the first scenario in terms of the
average cost incurred by the platform per delivery.

The simulation model used in this research is a modified version of
the one used by the Sinha & Pandit, 2021. The simulation entails two
steps, which are described below.

Step 1: A heuristic estimation of required fleet size

In the first step, the fleet size required for the hyper-local zone at a
particular order volume is determined. This fleet size will serve as an
input for Step 2, where actual worker earnings will be determined. To
determine the required fleet size a heuristic has been resorted to. This
heuristic, in the form of the Agent synthesis and order assignment module,
is shown in Fig. 3 and is part of the overall simulation framework as
shown in Fig. 2.

The gig worker is modelled as the agent in the simulation. The
simulation starts by synthesizing an order list. An agent synthesis and
assignment module (detailed in Fig. 3) then assigns an agent to each
order. As the simulation starts with zero agents, an agent is created when
the first order comes up for assignment. Similarly, whenever the system
runs out of active agents, new agents are synthesized. An agent is
deemed active if its designated work hours are not over and it is
currently not involved in a delivery. For assignment, the agent located
closest to the originating eatery is assigned the order. If there are mul-
tiple agents equidistant from the eatery, the one with the lowest earn-
ings per unit of time spent is assigned the order. Post-assignment, the
agent travels the first mile to the eatery from its current location, fol-
lowed by the last mile to the customer location. On completion of de-
livery, it again relocates to an eatery, covering the dead mile in the
process. The relocation choice of the agent is based on the attractiveness
of an eatery, arrived at using a gravity model formulation. The simula-
tion is parameterized using the data obtained from the primary survey.

Using the simulation framework and the heuristic described above,
the fleet size required at different order volumes is assessed. By summing
the number of workers spawned between the starts of consecutive shifts,
the shift-wise fleet size requirement is obtained. The shift start times
used in the simulation (as obtained from the primary survey) are 8:00 h
(Shift 1), 12:00 h (Shift 2), and 19:00 h (Shift 3).

Increasing the workers beyond the stated shift-wise requirement may
sometimes be desirable for the platform in order to lower the delivery
times (and improve service levels). However, as shown in the study by
Sinha & Pandit, 2021, this improvement in service delivery time stag-
nates at a point and no further improvement can be affected by the
addition of new delivery agents.

Step 2: Determining the gross and net earnings of agents

The shift-wise fleet size requirement from Step 1lis fed into a modi-
fied version of the simulation, where the Agent synthesis & order assign-
ment module has been tweaked. The tweaked Agent synthesis & order
assignment module (Module II) is shown in Fig. 4. Module II synthesizes
all required agents at the start of their corresponding shift, unlike the
original Module I, where agents were synthesized as and when required.
Thus, the All Agent List in Module I (in Step 1) is empty at the beginning
of the simulation, whereas the All Agent List in Module II (in Step 2)
contains all the agents. As the modified simulation spawn agents at the
start of their corresponding shift, it gives a more realistic picture of the
actual working hours spent by the worker. Using this modified simula-
tion, the gross earnings of each worker is assessed, along with the total
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first, last and dead miles travelled. The earnings of a worker vary from
one day to the other, depending on the number of orders assigned and
their value. Thus, to obtain a more comprehensive picture, the earnings
of each worker agent were simulated for 30 simulation days and
averaged.

The average net daily earning per hour of a worker is given by
Equation (1).

Avg. net daily earning of worker

Avg. net daily earning per hour of a worker = - -
Dailyworkinghour
Equation 1

The Average Net daily earning of a worker is given by Equation (2).

t
> Net daily earning of a worker

Average net daily earning of a worker = 0 ;

Equation 2

where t = 30 days.
The Net daily earning of a worker is given by Equation (3).

Net daily earning of a worker = Gross daily earning — Daily cost of operation
Equation 3

Two measures of net earnings are calculated. In the first, only the
cost of fuel incurred is deducted (Equation (4)). The cost of vehicle

ownership is considered a sunk cost, in this case, presuming that vehicles
were not purchased for the sole purpose of delivery (Henao & Marshall,
2019). Assuming a mileage of 48.5 km/1 (Goel et al., 2016) and the cost
of petrol as INR 105 per litre (as of 5 December 2021), the average cost
of fuel/km is estimated.

n

Daily Cost of operation (Case 1) = Z(F irstmile + Lastmile + Deadmile)
0

* Avg. Cost of fuel/km
Equation 4

where n is the number of orders delivered in a day.

In the second case, a more comprehensive total cost of ownership
(TCO) is subtracted from the gross earnings to obtain net earnings
(Equation (5)). The total cost of ownership takes into account the
operational cost (fuel and maintenance) as well as the fixed cost of the
vehicle and is obtained from Kumar and Chakrabarty (2020).
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n

Daily Cost of operation (Case 2) = Z(F irstmile + Lastmile + Deadmile)
0

*TCO/km

where n is the number of orders delivered in a day and TCO is the total
cost of operation.
The Gross daily earning per worker is given by Equation (6).

Equation 5

Gross daily earning of a worker = Daily order earnings + Incentives
Equation 6

The incentive slabs used in the simulation are shown in Fig. 5. The
incentive structure is graduated, promoting higher order earnings and in
turn longer working hours. The delivery worker is entitled to two types
of incentives-daily and weekly. If his daily earnings reach INR 325 he is
awarded an incentive of INR 75; if his earnings reach INR 475, he is
given an incentive of INR 125; and if his daily earnings reach INR 800 he
is given an incentive of INR 250. Similarly, if his weekly earnings reach
INR 600, he receives a weekly incentive of INR 200; and if his weekly
earnings are INR 2700, he receives an incentive of INR 600.

Equation (7) and Equation (8) give the Daily order earnings and
Earnings per order, respectively.

n
Daily order earnings = Z Earnings per order Equation 7

where n is the number of orders delivered by the worker in a day.

Earnings per order = Travel pay + Wait time pay + Customer Pay
Equation 8

The Earnings per order is a combination of Travel pay, Wait time pay,
and Customer pay. The Travel pay and Wait time pay are given by
Equation (9) and Equation (10), respectively. Customer pay is a fixed
pay given for completing the order.

Travel pay = (First mile + Last mile) = Travel pay rate Equation 9

Wait time pay = Waiting time post assignment in front of eatery (min)
* Wait time pay rate

Equation 10

3.3. Proposed scenario: offering fixed hourly wages

A possible solution to this problem of low and varying earnings can
be the offer of fixed wages. But the demand for delivery workers varies
during the day and offering fixed daily wages for workers can be
financially burdensome for the platforms. However, the payment of
fixed hourly wages, along with the cost of fuel, can reduce the variability
in earnings without financially burdening the platform. Besides offering
fixed hourly wages, the number of workers per shift also needs to be
capped to prevent cost escalation for the delivery platform.

In order for the platform to accept a fixed hourly wage rate, the
average cost of delivery should be least impacted. Thus, to identify an
acceptable hourly wage rate, the average cost of delivery is calculated
under three fixed wage rates. To arrive at the average cost of delivery,
the total cost of fuel was added to the total cost of wages and divided by
the cumulative volume of orders delivered (Equation (11)). The cost of
fuel was the product of cumulative distance travelled by the workers
(first, last, and dead mile) and the fuel cost per kilometer (Equation
(13)). The total cost of wage was the product of the wage rate and the
cumulative hours spent at work by the workers (Equation (12)).

Average cost of delivery = (Total cost of wages + Total cost of fuel)/n
Equation 11
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where n is the total number of orders delivered in a day.

N
Total cost of wages = Z (Total hours worked « Hourly wage rate)

Equation 12

where N is the total number of workers in a day.

N
Total cost of fuel = Z (Total distance travelled * fuel cost per unit distance)

Equation 13

where N is the total number of workers in a day.
The worker earnings calculated for the present scenario and the
proposed scenario is presented in Section 4.

3.4. Limitations of the model

Due to the competitive nature of their businesses, platforms were not
willing to share the exact volume of orders or the number of delivery
workers in the hyperlocal zone under study. Therefore, a range of order
volumes were assumed (Sinha & Pandit, 2021). A heuristic has been
used to determine the number of workers required to fulfill this range of
order volumes. The heuristic used may have resulted in the estimation of
a fleet size that is sub-optimal or near-optimal in nature. This fleet size,
obtained using the heuristic, is also likely to differ from the fleet size
operating in the real world scenario. Moreover, offering fixed hourly
wages in the future may alter the fleet requirements of the platform. The
lure of a fixed wage rate is likely to attract surplus delivery workers
during off-peak hours and platforms may have to introduce an hourly
cap on their numbers. This cap will be determined by the platform’s
objective of either achieving a higher service level or a higher capacity
utilization level. To achieve a higher capacity utilization level, the
platform will have to lower the cap on the number of workers and as a
result forego orders. Whereas, to achieve a better service level, the cap
on the fleet size needs to be increased. In the present study these sce-
narios were not modelled. Additionally, the following assumptions were
made in the study.

a) There is a single online aggregator in the hyper-local zone and all
orders are serviced by it.

b) Agents deliver only one order at a time.

¢) For the simulation, the nodes of the road network have been
considered as customer locations. Delivery workers may need to
expend additional travel and time costs for delivery in the real world.

d) The shortest distance between any two points via the road network is
obtained using the Network Analyst tool of ArcGIS.

e) Traffic restrictions like one-way streets have not been modelled.

f) The working hours of a delivery agent are based solely on the dis-
tribution obtained from the sample survey and are not influenced by
other parameters like earnings.

g) The delivery agent is assigned the next order only on completion of
the dead mile.

h) An agent is not free to reject an order.

i) Delivery worker decision making is assumed to be based on the
gravity model heuristic, which may not be the case in the real world.

j) An average velocity based on the sample survey is used for all the
delivery agents.

4. Results
4.1. Present scenario

This section calculates the present net earnings of gig workers and
draws a comparison with other classes of urban workers in India. During

the survey, workers reported travel pay rates of INR 6 and INR 8 per
kilometer. Post the Covid-19 induced lockdown and disruption, this rate
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dropped to INR 5 per kilometer. Wait time pay was found to be INR 1/
minute and Customer pay (a flat payment for completing the order) was
INR 5. Earnings were simulated with travel pay rates of INR 4, INR 5,
INR 6, and INR 8 per kilometer to discern future and past scenarios.
Worker earnings also vary with the total order volume, but the severe
nature of competition has made platforms reluctant to share data on the
daily quantum of orders served by them in a zone. As a countermeasure,
a range of order volumes, varying from 500 to 2000, were simulated
(Sinha & Pandit, 2021).

The shift-wise optimal fleet size requirement obtained using the
simulation in Step 1 (with Module I) is shown in Table 1. The simulation
was iterated thirty times, resulting in fractional fleet sizes, which were
subsequently rounded off to their nearest whole number ceiling. Table 1
shows that for an order volume of 500 in the hyper-local zone, 16.43
workers were required in Shift 1, 17.33 workers were required in Shift 2,
and 4.66 workers were required in Shift 3. This data was fed into the
modified simulation in Step 2 to map workers’ earnings.

The earnings of a worker vary from one day to the other, depending
on the number of orders assigned and their value. Thus, to obtain a more
comprehensive picture, the earnings of each worker agent were also
simulated for 30 simulation days and averaged. The median values of
gross earnings per hour are shown in Table 2. The gross earnings are a
combination of order earnings, daily incentives, and weekly incentives.
The median values of net earnings per hour (Case 1) are shown in
Table 3. The net earnings in Case 1 are calculated by deducting only the
cost of fuel from the gross earnings. Table 4 shows the median net
earnings per hour (Case 2) of delivery workers. In Case 2 the net earnings
have been obtained by deducting the total cost of ownership (fixed and
variable cost) from the gross earnings.

Fig. 6 shows the box and whisker plot for the variation in net earn-
ings per hour (Case 2) with travel pay rates at different order volumes. At
each order volume, four cases are shown in blue, red, yellow, and green.
Blue or Case 1 corresponds to net worker earnings at a wage rate of INR
4/km. Red or Case 2 corresponds to net worker earnings at a wage rate of
INR 5/km. Yellow or Case 3 corresponds to net worker earnings at a
wage rate of INR 6/km. Green or Case 4 corresponds to net worker
earnings at a wage rate of INR 8/km. The variation in Worker earnings
with the four wage rates are shown at four order volumes of 500, 1000,
1500, and 2000. Thus, the variation of net worker earnings corre-
sponding to 16 scenarios are shown in the figure. It is observed that net
earnings improve with the increase in total order volume.

A comparison of the mean net earnings/day and working hours/day
of delivery workers (at an order volume of 2000) with other male urban
workers in India is shown in Table 5 and Fig. 7 (Ministry of Statistics and

Table 1

Shift-wise fleet size requirements.
Order Volume Shift 1 Shift 2 Shift 3
500 16.43 17.33 4.66
1000 31.33 33.50 5.90
1500 44.53 43.46 15.33
2000 60.60 58.93 14.83

Table 2
Median Gross Hourly earnings (INR) at varying order volume & travel pay rates.

Travel Pay Median Gross Hourly Earnings (INR)
At 500 orders At 1000 orders At 1500 orders 2000 orders
INR 4/km 40.45 45.66 48.23 48.08
INR 5/km 49.91 51.73 57.35 56.94
INR 6/km 58.71 62.55 67.53 65.61
INR 8/km 73.11 73.56 83.72 85.49
Table 3

Median Net Hourly earnings (INR) at varying order volume & travel pay (Case
1).

Median Net Hourly earnings (INR)

Travel Pay ~ At 500 orders At 1000 orders At 1500 orders At 2000 orders
INR 4/km 25.69 29.29 30.45 31.27
INR 5/km 26.09 32.10 35.66 36.44
INR 6/km  43.27 46.90 50.66 48.56
INR 8/km 58.45 58.57 67.06 68.18
Table 4

Median Net Hourly earnings (INR) at varying order volume & travel pay (Case
2).

Median Net Hourly earnings (INR)

Travel Pay =~ At 500 orders At 1000 orders At 1500 orders At 2000 orders
INR 4/km 13.40 19.09 17.28 19.09
INR 5/km 18.67 23.26 25.70 26.21
INR 6/km 32.72 36.52 38.77 37.85
INR 8/km  48.60 48.78 56.02 57.00

Programme Implementation G. of I, 2021). There exists a substantial
gender gap in the earnings of workers in India and the average net
earnings of delivery workers are compared to that of other male workers
in urban India. This is because the food delivery workers were exclu-
sively males (as observed during the primary survey). Fig. 7 reveals that,
on average, the Indian food delivery worker spends a much higher
amount of working hours per day compared to self-employed workers
and casual laborer. But still, his average net earnings per day, consid-
ering the total cost of operation, is in no case close to that of a
self-employed worker. At the past travel pay rate of INR 8/km, his
average daily earnings surpass that of the casual laborer. But at the
present travel pay rate of INR 5/km, his average earnings fall below that
of the casual laborer.

4.2. Proposed scenario: offering fixed hourly wage

In order for the platform to accept a fixed hourly wage rate, the
average cost of delivery should be least impacted. Thus, to identify an
acceptable hourly wage rate, the average cost of delivery is calculated in
the present scenario and under three fixed wage rates. Table 6 quantifies
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Fig. 6. Net earnings/hour with varying Travel pay rates considering Total Cost of Ownership (TCO) at Order volume of 500, 1000, 1500 & 2000.

Table 5

Average daily working hours & net earnings of different categories of urban male
workers compared to net earnings (Case 2) of food delivery workers (at an order
volume of 2000).

Travel Pay Working Avg. Daily Effective hourly
hours/day earnings (INR) earnings (INR)
Casual laborer 7.55 391 51.79
Self-employed worker 9.41 683.84 72.67
Food delivery worker, 10.09 192.63 19.09
wage rate @INR4/km
Food delivery worker, 10.09 264.45 26.21
wage rate @INR5/km
Food delivery worker, 10.09 381.85 37.84
wage rate @INR6/km
Food delivery worker, 10.09 575.15 57.00

wage rate @INR8/km

1 Calculated based on data for Jan-Mar 2020, Periodic Labour Force Survey
Report 2019-20.
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Fig. 7. Average daily working hours & earnings of different categories of urban
male workers compared to net earnings (Case 2) of food delivery workers (at an
order volume of 2000).

the average delivery cost that has to be borne by the platform under four
different wage regimes. The first is the present case of wages and in-
centives. The next three cases document the cost if a fixed standard
hourly wage is provided in addition to the cost of fuel. The three stan-
dard hourly wage rates considered are that of the casual laborer, self-
employed worker, and the average hourly earnings of the food de-
livery worker (at the wage rate of INR 6/km).

The results show that adopting a standard hourly wage rate increases
the average cost of delivery. The adoption of the average wage rate of
the casual laborer increases the average cost of delivery by 30.76% (at
2000 order volume). While adopting the average wage rate of the self-
employed worker increases the average cost of delivery by 71.79% (at
2000 order volume). However, adopting the average earning of the food
delivery worker (at travel pay rate of INR 6/km) as the standard hourly
wage rate, increases the cost by a mere 2.56%. Thus, adopting a standard
hourly wage rate of INR 37.84 should be acceptable to the platform and
consumer (USD 1.72, using 2020 PPP exchange rate of 21.9).’

5. Discussion and conclusion

The exploration of actual net earnings of delivery workers shows
that, despite the high degree of variability in earnings, the average net
earnings of food delivery workers were, once, close to urban self-
employed workers and greater than that of the casual laborer. But
with the recent downward revision of travel pay rates, his average net
earnings drop below the level of an urban casual laborer. Besides the low
earnings, the variability in the earnings also pose a major problem for
the food delivery workers. Thus, the flexibility and earning opportu-
nities advertised by the food delivery platforms were not accurate.

A possible solution to the problem of variability in earnings is the
adoption of fixed hourly wage rates along with compensation for fuel by
the platform. This will eliminate the variability in earnings and provide
workers with a stable earning. However, with the provision of fixed
hourly wages, platforms are likely to take away the right of the worker to
reject orders. Presently, workers are also free to relocate anywhere post-
delivery. Their relocation choice is guided by their desire to be assigned
the next order as soon as possible. In this endeavor they are assisted by a

1 https://data.oecd.org/conversion/purchasing-power-parities-ppp.htm.
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Table 6
Average delivery cost for the platform under different scenarios (in INR).
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Avg. delivery cost (INR)

At 500 orders

At 1000 orders At 1500 orders At 2000 orders

i. Present scenario

Proposed scenarios:

ii. Standard hourly wage @ 72.67 (Self-employed worker)

iii. Standard hourly wage @ 51.79 (Casual laborer)

iv. Standard hourly wage @ 37.84 (Food delivery worker @INR6/km)

37

81
62
48

38 39 39
73 68 67
55 52 51
43 41 40

heatmap in their delivery application, provided by the platform. How-
ever, with the institution of an hourly wage, platforms will also desire
control over the movement of these delivery workers. But presently the
worker has the flexibility to reject only a maximum of one or two orders
per day. Moreover, the choice of relocation means that workers have to
bear the time and fuel cost of the dead mile. Thus, the loss of these rights
will hardly matter to the food delivery worker.

The institution of a fixed hourly wage will also require the platform
to issue caps on the number of workers it can accommodate during any
shift. This removal of surplus workers will reduce externalities like idle
parking but may increase the entry barrier for workers looking for part-
time employment.

Providing for a higher fixed hourly wage will negatively affect the
delivery cost and platforms are unlikely to adopt them soon. A possible
compromise would be the adoption of an hourly wage that is almost cost
neutral. The results show that adopting a standard hourly wage of INR
37.84 (USD 1.72) is almost cost neutral for the platforms. However,
though interventions on behalf of the platform can reduce variability,
improvement in earnings would require intervention from a higher
public authority.

In view of the growing prevalence of the gig economy, public poli-
cymakers at the national level should deliberate the need for a new
minimum wage policy. This minimum wage should be applicable to all
forms of work-on-demand jobs, like ride-hailing and delivery. However,
keeping in mind the special needs of the gig economy, this minimum
wage can be on an hourly basis, instead of the standard practice of daily
minimum wage. This minimum hourly wage should not only consider
the cost of living but also consider the maturity of the gig economy in
India. A higher minimum wage, at present, may stifle the growth of this
sector and halt the formalization of jobs in the Indian economy.

This study makes two distinct and novel contributions. First, it pro-
poses a simulation framework to accurately map the erratic earnings of
gig delivery workers under varying travel pay rates. Second, the study
proposes and evaluates an alternative compensation structure that
eliminates the variability and uncertainty in gig earnings, without
significantly affecting the present cost of food delivery. This framework
of mapping the variable earnings and arriving at a cost neutral wage rate
can be applied to gig work in other industries and geographies, in pur-
suit of the goals of decent and fair work.
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