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Abstract
In the digital era, third-party food delivery operations are very popular all around the world.
However, to achieve a sustainable operation for food delivery businesses is a challenging
issue. Motivated by the fact that there is a lack of consolidated view towards the topic
in the literature, we conduct a systematic literature review to identify how to achieve a
sustainable operation for third-party food delivery and highlight the recent advances in this
important area with the discussion of real-world practices. In this study, first, we review the
relevant literature and apply the triple bottom line (TBL) framework to classify prior studies
into economic sustainability, social sustainability, environmental sustainability, and multi-
dimensional sustainability. We then identify three major research gaps, including inadequate
investigation on the restaurant’s preferences and decisions, superficial understanding on the
environmental performance, and limited examination on themulti-dimensional sustainability
in the third-party food delivery operations. Finally, based on the reviewed literature and
observed industrial practices, we propose five future areas that deserve an in-depth further
investigation. They are namely applications of digital technologies, behaviors and decisions
of the restaurants, risk management, TBL, and post-coronavirus pandemic.
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1 Introduction

1.1 Background

Due to the coronavirus pandemic, governments all around the world have encouraged the
provision of food delivery services or implemented different dine-in restrictions. For example,
the UK government advised the restaurants to sell food online and provide delivery service.1

In Hong Kong, the dine-in service was prohibited after 6 pm to avoid the spread of virus
(Kathleen & Lo, 2022). With a growing necessity for stay-at-home during the coronavirus
pandemic, restaurants must adopt new distribution channels for delivering their foods to
customers. Hence, third-party food delivery platforms such as Foodpanda and Deliveroo
consolidate a trend of significant growth (Yang et al., 2020).

According to Pandey et al. (2022), food delivery platforms can be categorized into two
types: (i) Restaurants operated, and (ii) third-party food delivery platform operated. For the
latter one, restaurants form a partnershipwith third-party food delivery platformswho provide
the food delivery services to customers (Preetha and Iswarya, 2019). Under such operations,
a customer first places an order through a third-party food delivery platform (e.g., website
or application (app)), and the ordering details will then be passed to the corresponding
restaurants. Later on, the third-party food delivery platform will arrange personnel (i.e.,
rider) to pick up the food from the restaurants and provide delivery services to the customer.2

The revenue of the third-party food delivery platforms comes from both restaurants and
customers with five major sources (Ahuja et al., 2021). To be specific, restaurants have to
pay the commission fees. It was reported that the third-party food delivery platform charges
around 20 to 25 percent of each order from those exclusive restaurants, 30 to 35 percent
of each order from non-exclusive restaurants, and 3 to 8 percent from each customer self-
pickup order as restaurant commission fees (Leung, 2022). In case the restaurants desire to
promote their brands through the third-party food delivery platform (e.g., website or app),
they will be charged for the advertising services. On the other hand, customers are required
to pay the delivery fees and service fees. For the delivery fees, it depends on traveling
distance and time between the restaurants and customers. Apart from delivery, the third-party
food delivery platform also provides various services, such as 24/7 ordering, pre-ordering,
customer rating on the restaurants (Lichtenstein, 2020), which are regarded as the service
fees. Finally, customers can tip the riders which may lower the operating cost of the food
delivery platform for staff retention. It is found that different food delivery platforms (e.g.,
Doordash, Uber Eats) have different settings on the fees charged to both restaurants and
customers (Lichtenstein, 2020). Overall, in a typical third-party food delivery system, it
involves the participation of the restaurants, third-party food delivery platforms, riders, and
end-customers, and they are connected by the digital technologies, and the operations are
driven by big data analytics (Bozkaya et al., 2022).

1 https://www.woking.gov.uk/environmental-services/food-hygiene/coronavirus-takeaway-food-and-
deliveries-guidance (accessed 8 August 2022).
2 https://yalantis.com/blog/three-types-of-on-demand-delivery-platforms-pros-and-cons/ (accessed 8 August
2022).
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Overall, with the support of information communication technology and the governments’
restrictions on the dine-in services, there is a significant business growth of the third-party
food delivery industry during the coronavirus pandemic (Chokshi, 2020). It is estimated
that the market of food delivery industry has grown four to seven times in 2020 and 2021,
compared with 2018 (Ahuja et al., 2021), and the market revenue of the third-party food
delivery services will hit the level of US$208 billion in 2022 and reach US$302.5 billion by
2027.3

In addition to the economic performance, social and environmental sustainability aspects
are also crucial in constructing a sustainable economy (Song et al., 2022). It is reported that
about 45% of the unwanted materials sending to the U.S. landfill is in fact food waste and
food packaging,4 and the carbon emissions generated from the food delivery service will
increase about 32% by 2022 (Joselow, 2020). Furthermore, more than half of the delivery
riders suffered from work injuries and 60% of them claimed that they were not paid after
injuries (Young, 2021). To sustain a long-term success, food delivery companies should con-
tribute to the economic, social and environmental sustainability to improve both customers’
short-term values and all stakeholders’ long-term well-being (Barthel & Ivanaj, 2007; Crane
& Desmond, 2002). Theoretically, the triple bottom line (TBL) framework addresses that
business firms should commit to the economic, social and environmental responsibilities. By
applying the TBL framework, businesses can improve their financial performance, satisfy
their stakeholders and develop competitive advantages to differentiate them from the rivals in
a dynamic market (Schulz & Flanigan, 2016). Therefore, in this study, the TBL framework is
adopted to let us understand the prior studies in each sustainability aspect which will provide
a guideline for developing the future research agenda for the food delivery operations.

1.2 Contribution and organization

Third-party food delivery operation is a timely topic especially during the coronavirus pan-
demic. However, there is a lack of consolidated and up-to-date view of this topic, which will
be crucial for the post-pandemic era. This study hence aims to fill this gap by conducting a
systematic literature review to identify how to achieve a sustainable operation for third-party
food delivery. As a remark, in the existing literature, Seghezzi et al. (2021) also conducted
a comprehensive literature review on the food delivery services and identified the role of
each player in the food delivery operations. Different from Seghezzi et al. (2021), this study
not only provides an up-to-date view towards food delivery operations with the application
of the triple bottom line (TBL) framework, but also highlights the recent advances in this
important area with the discussion of real-world practices. Besides, this study also proposes
future research directions to enriching the knowledge in this type of businesses during and
after the coronavirus pandemic.

The rest of this paper is organized as follows. In Sect. 2, we present the methodology
in selecting the relevant articles on the sustainable third-party food delivery operations and
illustrate the distribution statistics results. In Sect. 3, we review the selected articles based
on economic sustainability, social sustainability, environmental sustainability, and multi-
dimensional sustainability. In Sect. 4, we discuss the findings and propose future research

3 https://www.statista.com/outlook/dmo/eservices/online-food-delivery/platform-to-consumer-delivery/
worldwide#:~:text=Revenue%20in%20the%20Platform%2Dto,US%24302.40bn%20by%202026 (accessed
8 August 2022).
4 https://www.epa.gov/sites/production/files/2015-08/documents/reducing_wasted_food_pkg_tool.pdf
(accessed 2 December 2022).

123

https://www.statista.com/outlook/dmo/eservices/online-food-delivery/platform-to-consumer-delivery/worldwide#:~:text=Revenue%20in%20the%20Platform%2Dto,US%24302.40bn%20by%202026
https://www.epa.gov/sites/production/files/2015-08/documents/reducing_wasted_food_pkg_tool.pdf


Annals of Operations Research

agenda on five different areas, namely, digital technologies in third-party food delivery
operations, behaviors and decisions of the restaurants, risk management, TBL, and post-
coronavirus pandemic. Finally, we present the concluding remarks in Sect. 5.

2 Methodology and distribution statistics

This study presents a review of third-party food delivery operations and its sustainable suc-
cesses in the digital platforms era by addressing the economic, social and environmental
sustainability under the triple bottom line (TBL) framework.

To collect the relevant articles for review, a systematic search procedurewas adopted. First,
Web of Science database was used for articles identification. Next, we searched the articles
by using food-delivery platform as the topic and obtained 190 articles. As we focused on
those articles published in well-established journals, we performed several rounds of articles
filtering. To be specific, we excluded open access journals in the quick filters function, pro-
ceeding papers in the document types of classification, non-English articles in the languages,
but selected both Social Sciences Citation Index (SSCI) and ScienceCitation Index Expanded
(SCI-Expanded) journals. In this stage, we had 68 articles. Besides, we further refined the
articles by considering the research areas in business economics, engineering, computer sci-
ence, operations research and management science, public environment, telecommunication,
and transportation which resulted in 44 articles. We then read the abstract and introduction
section of each article and determined its relevancy to address the sustainability issue. We
found that three articles were not relevant and should be excluded. Finally, we sought for
article recommendation from scholars studying the third-party food delivery operations.5

Eventually, we reviewed 54 articles. The article selection process was conducted in August
2022. Figure 1 illustrates the articles selection process adopted in this study.

After collecting the articles, descriptive analyseswere conducted. Figure 2 summarizes the
journal publications of the reviewed articles. In this study, the relevant articles were published
in 34 journals, including Annals of Operations Research, International Journal of Production
Economics, Management Science, Manufacturing & Service Operations Management, etc.
Figure 3 shows the number of publications in each year. It is obvious that the publication
number has increased exponentially from 2018. As a remark, the number of publications
in 2022 was only counted from January 2022 to August 2022, and hence the whole year
figure should be much higher. Finally, Fig. 4 presents the distribution of the articles based on
analytical and empirical studies. In this paper, “empirical” studies refer to thosewhich employ
empirical data in the analyses and cover the ones with computational experiments, qualitative
case studies, and statistical based quantitative studies. On the other hand, “analytical” studies
mainly represent those which are based on mathematical models with theoretical results
derived in closed-form. The majority of the articles belongs to the empirical studies in which
one of them is a review type of research article.

5 The experts recommended 13 articles related to the food delivery operations. To ensure consistency, the
author (who filtered the papers collected from Web of Science) read the abstract and introduction section of
each article to determine their relevancy for review. All the recommended articles are relevant, and they are
not duplicated in the initial searching.
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68 articles

44 articles
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54 articles

Fig. 1 Articles selection process adopted in this study
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Fig. 2 Specific journals and the publication numbers of the reviewed articles

3 Literature review

In this section, we review the relevant articles based on the triple bottle line (TBL) frame-
work, i.e., economic, social and environmental sustainability.Høgevold et al. (2014) indicated
that an organization needs to address economic development continuously, while it is also
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Fig. 4 Distribution of the
reviewed articles by research
types 24.07%

75.93%

Analytical Studies

Empirical Studies

important to address both social and environmental impacts. The prevalence of food deliv-
ery business is caused by the coronavirus pandemic in recent times, and its sustainable
development should be carefully examined to ensure that the third-party food delivery busi-
nesses achieve sustainability bymaximizing the positive impacts andminimizing the negative
impacts (Li et al., 2020). In the following, we classify the relevant articles into economic
sustainability, social sustainability, environmental sustainability, and multi-dimensional sus-
tainability for review.

3.1 Economic sustainability

Economic sustainability addresses the financial performance of an organization for survival
(Jawahar et al., 2017). Therefore, in this study, economic sustainability refers to the financial
performance of food delivery platforms and restaurants. We find that the existing litera-
ture related to economic sustainability in food delivery operations has considered consumer
behaviors and various operational problems. We review the relevant studies as follows.

3.1.1 Consumer behaviors and preferences

One important issue that will significantly affect the financial performance of both food
delivery platforms and restaurants is the customer relationship management as it can build a
higher customer loyalty and generate a repeated purchase intention in the future. Jha (2022)
proposed techniques (GeneralizedSavitzky-GolayFilter (GS-GF) andHybrid SelfConstruct-
ing Neural Fuzzy based African Buffalo Optimization (HSCFN-ABO)) to extract features of
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customer comments and classified them into food quality, delivery and payment categories
to improve customer relationship management. In addition, consumer behavior of using the
food delivery services is also one prominent research area. To be specific,Gunden et al. (2020)
statistically investigated the factors affecting customer intention to adopt online food delivery
services. They found that having a higher level of performance expectancy, congruity with
self-image, habit and mindfulness can boost the customer’s intentions to adopt the online
food delivery services. However, customer’s impulse purchase tendency will generate a neg-
ative effect on it. Similar to Gunden et al. (2020), Francioni et al. (2022) also examined
the customer’s intention to use food delivery platforms. Differently, Francioni et al. (2022)
considered another set of factors that may affect the customer’s intention and investigated
the moderating role of gender. Their statistical results showed that perceived healthiness,
perceived hygiene, quarantine procedures, perceived ease of app use, and attitude toward the
benefits of using food delivery services are the determinants positively associated with the
customer’s intention to utilize the online food delivery services continuously. By considering
the moderating effect of gender, the perceived healthiness is a crucial factor for both male and
female customers to use the online food delivery service. Wang and He (2021) explored the
effects of ease of food access and built environment on the on-demand food delivery (ODFD)
services by using published data. They revealed that both issueswill affect theODFD services
consumption. The proportion of using the land for green spaces and the degree of urbaniza-
tion have negative and positive effects on using the ODFD services, respectively. Yen (2022)
statistically explored the relationship between channel integration and food delivery plat-
form (FDP) services consumption by considering different perceived values and perceived
risks, and then examined how the customer’s innovativeness and experience moderate such
relationships. It was found that channel integration through perceived usefulness, enjoyment
and price will affect FDP services consumption. In addition, customer’s innovativeness and
experience demonstrate a moderating effect in such relationship.

Food delivery operations are supported by apps and there are relevant articles studying
consumer behavior of using the food delivery apps. Kapoor and Vij (2018) statistically
explored how the attributes of themobile apps affect customer intention to use the online food
ordering services. They concluded that the mobile apps attributes of collaboration designs,
such as promotion and discount offerings, have the greatest effect on the online food ordering
services utilization, followed by information design, navigational design, and visual design.
Kaur et al. (2021) identified the values of stimulating the food-delivery app usage. They
showed that visibility has the greatest impacts on food delivery apps usage intention, followed
by affordances, values for money and prestige social benefits. However, food safety and
health concerns are not significantly associated with the apps’ usage intention. Yeo et al.
(2021) statistically evaluated the driving forces of customer’s repurchase intention of the food
delivery apps. They found that perceived usefulness, social influence and trust are the drivers
of repurchase intention of the food delivery apps. However, effort expectancy, information
quality and perceived risks are not significantly associated with the repurchase intention.
Raza et al. (2022) statistically explored the trust transfer from the online food delivery apps
to the restaurant and its relationship with the reuse intention of the apps. They presented
that trust disposition and online ratings will affect customer’s trust in the food delivery apps
which will eventually generate a positive effect on the customer’s trust in restaurant and apps
reuse intension. Besides, the perceived effectiveness of dispute resolution acts as a moderator
between the trust in an app and the trust in a restaurant.

Some other studies have examined brand equity of the food delivery platforms and eval-
uated customer selection preference. For instance, Ahn and Kwon (2021) discovered that
perceived economic exchange, social exchange and mutual interests with the food delivery
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apps have positive relationships with the equity of the food delivery brand which will subse-
quently generate a positive behavior toward the platform’s brand. Tsai et al. (2022) revealed
that performance expectancy, effort expectancy, and security are the factors affecting the
food delivery apps selection decision. Table 1 summarizes the articles addressing economic
sustainability with the consideration of customer behaviors and preferences.

3.1.2 Operational strategies and performances

In addition to customer behaviors, the existing literature has also examined different oper-
ational problems (e.g., routing planning, operational modes and optimal strategies) of food
delivery services. For example, Lang and Zhao (2021) proposed a cloud computing resource
scheduling approach for forecasting the take-out order quantity. Besides, by studying the
route planning problem of the food delivery services, Du et al. (2019) developed a spatial
crowdsourcing-based system, namely, crowd delivery network (CrowDNet) with the consid-
eration of delivery cost and time trade-off. The proposed system consists of a hitchhiking
ride service served by taxis and a ranking module for the delivery route planning. Kohar
and Jakhar (2021) proposed an augmented 2-index formulation to determine the optimal
food delivery routing by considering the constraints of time windows of both the restaurants
and customer locations, and the capacity constraints of the fleets of vehicles. In addition,
Wang et al. (2021) proposed an Extreme Gradient Boosting-enhanced (XGBoost-enhanced)
algorithm to generate the routing solution within a limited computational time and minimal
total cost. Zheng et al. (2022a, 2022b) studied a stochastic online food delivery problem
(SOFDP) by developing the route planning and order assignment solutions. The solutions
are characterized by large search space, strong coupling, capturing the uncertain food prepa-
ration time, and fulfilling the speedy evaluation requirements. Interesting, Ulmer et al. (2021)
proposed an anticipatory customer assignment (ACA) policy by addressing delivery delay
avoidance and random restaurant ready times. The proposed policy is featured by having
postponement on customer’s assignment, including time buffer to avoid delay delivery, and
bundling operations.

Another well-examined problem is related to the operational strategies of food delivery
services. Taylor (2018) investigated the effect of delay sensitivity and agent independence
on the platform’s optimal service price and wage in both static and uncertain customer’s
valuation or agent’s opportunity cost. The analytical results demonstrated that the uncertain-
ties of customer valuation and agent cost affect the optimal service price differently when
considering the customer delay sensitivity and agent independence. Agent independence
reduces the service price if the agent opportunity cost uncertainty is high, or the customer
valuation uncertainty is low. Besides, delay sensitivity increases the optimal service price
if the customer valuation uncertainty is moderate. Dai and Liu (2020) analyzed the optimal
workforce capacity and order allocations among three different O2O delivery modes, namely
in-house delivery, full-time crowdsourced riders, and part-time crowdsourced riders. Du et al.
(2021) examined four different delivery strategies in either restaurant-operated or third party-
operated platforms, and then derived the pricing decisions of each strategy. They found that
the advertising effect from the restaurant delivery and the consumer benefit from third-party
platform’s promotion will affect the optimal decisions of the restaurant to select the deliv-
ery strategy. Zhu et al. (2022) investigated the impacts of cooperating with the social media
platform from the food delivery platform’s perspective. Their analytical results demonstrated
that such cooperation would benefit the food delivery platform, but the users may have to
bear higher registration fees. In addition, the authors applied the Nash negotiation frame-
work to design a profit-sharing scheme such that both the food delivery platform and social
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media platform can be better-off. Jia et al. (2022) determined whether or not a restaurant
should form partnership with the third-party delivery platform and statistically analyzed the
optimal number of riders during the coronavirus pandemic based on the public data. Lin
et al. (2022) explored the food delivery system under regular and physical internet driven
self-delivery, outsourcing-delivery and volunteer-delivery business models. They developed
a multi-objective mixed-integer linear programming (MOMILP) which aim to minimize the
total cost but maximize the customer service level. The experiment results illustrated that
the adoption of physical internet can enhance the performance of all three business models,
but it generates greatest value to the volunteer-delivery business model. He et al. (2019)
designed an agent based O2O food ordering model to investigate how the customer’s and
platform’s behaviors affect the location and food quality decisions of the restaurant. The
numerical analysis revealed that the customer’s food quality preference and the platform’s
routing planning have a positive effect on the restaurant’s food quality decision and location
decision, respectively. In addition, when the online platform is cost-saving conscious, it will
affect the waiting time of the customers and the location decision of the restaurants.

The operational decisions of the food delivery platforms will affect their profitability, and
it is important to quantify it. For example, Seghezzi and Mangiaracina (2020) examined the
financial performance of the last-miles deliveries in the on-demand food delivery industry.
They constructed a model to evaluate the profitability of the food delivery platform. The
sensitively analyses showed that there is a fixed delivery price threshold that can make the
food delivery platform business profitable regardless of the daily demand. Besides, having a
higher demand does not necessarily help improving the profit of the food delivery platform
as it may increase the delivery cost when the number of destinations increases. Sun et al.
(2022) and Bai and Tang (2022) individually built analytical models to explore the impacts of
having price and lead-time competition in food delivery platform operations on profitability.
Sun et al. (2022) found that single dimensional competition with either price or lead-time
will harm the profitability of the food delivery platform. However, under the joint price and
lead-time competition situation, the platformwill be better off if the intensities of pricing and
lead time competitions are different. Apart from competing on price and lead-time, Bai and
Tang (2022) also considered the platforms can offer higher wages to attract more riders to
join. They showed that only one platform can result in a “payoff dominant stable equilibrium”
who will take all the benefit. Feldman et al. (2022) explored a congested service system of
the restaurant and analytically analyzed the supply chain performance under the commonly
seen simple revenue-sharing contract in a supply chain with one restaurant and one third-
party delivery platform. They concluded that a simple revenue-sharing contract is inefficient
to coordinate the supply chain and harms the profitability of the restaurant. However, a
properly set generalized revenue-sharing contract which consists of shared revenue and fixed
fee sharing can help achieve supply chain coordination. Table 2 summarizes the articles
addressing economic sustainability with the consideration of different operational problems
and performances.

3.2 Social sustainability

Social sustainability relates to the benefits and welfares of the community (Hess et al., 2022).
In the food delivery operations, it involves customers to engage in the food ordering process
and requires riders to provide prompt delivery services. Therefore, the welfares of both the
customers and riders are vital in the social sustainability.
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3.2.1 Labor control

There are numerous articles studying various issues related to the welfares of workers and
riders such as autonomy, and fairness. For instance, Galière (2020), Veen et al. (2020),
Gregory and Sadowski (2021), Franke and Pulignano (2021), Heiland (2021), and Shanahan
and Smith (2021) examined the labor control mechanism in the food delivery industry. To be
specific, Galière (2020) revealed that food delivery platform executes the governmentality
dispositive subjectification techniques to create a hyper-meritocratic ideal of justice such
that the riders may give consent to the algorithmic management. Veen et al. (2020) showed
that riders are monitored via the apps, provided with limited choices (as information is
asymmetric), andwork in an unclear performancemanagement system. This finding is similar
to Franke and Pulignano (2021)’s study in which the food delivery platform withholds the
information and executes rules and regulations to increase its power for controlling the
stakeholders and creating its value. Gregory and Sadowski (2021) found that riders have to
do self-investment to “fit for work” and trade the autonomy for algorithmic dispatch. Both
algorithmic management and temporal control are the regimes executed by the food delivery
platform on the riders (Heiland, 2021). Shanahan and Smith (2021) also highlighted that the
food delivery platform uses the unilateral modification of exchange terms, communication
and technology designs, and neoliberalism and tribalism to force the riders to accept the
job obligations. Table 3 summarizes the articles addressing social sustainability with the
consideration of labor control.

3.2.2 Work conditions

To better understand the job quality, work conditions and work safety of riders, Goods et al.
(2019) suggested thatworkers have to comprehend individual circumstances, job opportunity,
and socio-political. Furunes and Mkono (2019) found that riders have both positive and neg-
ative work experiences. The negative work experiences of the riders mainly come from their
salary and the challenges from communicating with all the restaurants, employer, and cus-
tomers. Le Breton and Galiere (2022) observed that riders rely on the online peer discussion
groups for knowledge sharing, symphonizing and shaping in social learning process. In prac-
tice, Sun et al. (2021) identified that riders are required to perform duty at fixed schedule and
such de-flexibilization is caused by the labor management tactics, technological-driven oper-
ations, and cultural normalization of platform dependency. Piasna and Drahokoupil (2021)
reported that riders are willing to work in a regular schedule basis and prefer to be self-
employed. Besides, riders will base on the autonomy level, job market vulnerability and
economic attachment of the food delivery platform to select the employment status and work
schedule. Behl et al. (2022) concluded that the major obstacles of being a rider include high
competition as well as long login hours and late-night delivery services provision, followed
by poor remuneration and unfavorable conditions for getting incentives. Moreover, Puram
et al. (2021) found that rider faces different work pressures and difficulties especially during
the COVID-19 pandemic, including operational, customer-related, organizational, and tech-
nological issues. By comparing the working conditions between regional and international
platforms, Muszynski et al. (2022) illustrated that the regional food delivery platforms evade
price competition with the international ones, but they provide better working conditions
(e.g., higher safety precautions) than that of the international ones due to the country’s spe-
cific work regulations. In addition to the work conditions, work safety of the riders should
be considered. Zheng et al. (2022a, 2022b) found that the amount of delivery orders and
the rider’s occupational injuries have an inverted U-sharped form, and the work pressure
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Table 3 Summary of the articles addressing social sustainability with the consideration of labor control
(Remark: E = Empirical; A = Analytical)

Articles Topic Focused
economy

Research
approach

Research
methods

Theory/
model
adopted

Significant
factors

Galière
(2020)

Labor control
(Algorith-
mic
manage-
ment)

France E A case study
consisted of
interviews
with 21
riders and
observa-
tions;
Applied
grounded
theory

Foucauldian
Framework

N/A

Veen et al.
(2020)

Labor control
(Algorith-
mic
manage-
ment)

Australia E A case study
consisted of
interviews
and one
focus group
interview
with total
58 riders

Labor Process
Theory

N/A

Gregory
and Sad-
owski
(2021)

Labor control
(Algorith-
mic
manage-
ment)

Scotland E Conducted
interviews
with 25
riders

N/A N/A

Franke
and
Pulig-
nano
(2021)

Labor control Belgium E Conducted
interviews
with 37
riders;
Using
Abductive
approach

Marxian
Theory

N/A

Heiland
(2021)

Labor control Germany E Conducted
interviews
with 35
workers;
Performed
ethnogra-
phy;
Conducted
survey

Labor Process
Theory

N/A

Shanahan
and
Smith
(2021)

Fairness and
labor
control

UK and
France

E A case study
consisted of
interviews
with 12
riders and
performed
observa-
tions

Psychological
Contract
Theory;
Lukes’
Theory of
Power

N/A
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plays as a mediator between such relationship. To improve the welfares of the riders (such
as reducing the occupational injuries or traffic accidents), government can play a role in the
food delivery system. For instance, Fan et al. (2022) analytically showed that spot check and
information publicity policies are effective measures to reduce traffic violation of the riders.
However, the spot check policy would induce more fines on overdue delivery of the food
delivery platform. Table 4 summarizes the articles addressing social sustainability with the
consideration of work conditions.

3.2.3 Worker’s commitment

Finally, Lin et al. (2020) and Lee et al. (2022) evaluated different factors affecting the work
commitment and work performance of the riders. Specifically, Lin et al. (2020) statistically
presented that work centrality, entitlement norms, obligation norms, and intrinsic orientation
are positively associated with work engagement, which will subsequently generate a positive
impact on the work commitment of the riders in the food delivery industry. Recently, Lee
et al. (2022) showed that low levels of work commitment of the crowdsourced riders and
perceived risks of the crowdsourcing technical systems are positively associated, and they
eventually lead to a lower level of work performance and intention to work continuously in
the food delivery system. However, the food delivery platform can provide support, develop
a trust relationship and facilitate information sharing to mitigate the negative impacts of
the perceived risks of crowdsourcing technical systems. Table 5 summarizes the articles
addressing social sustainability with the consideration of worker’s commitment.

3.3 Environmental sustainability

Environmental sustainability has a focus on mitigating the negative impacts to the envi-
ronment, such as reducing carbon emission, recycling wastes, and using renewable energy.
Despite it is an important area to be studied,weobserved that there is limited article addressing
the environmental sustainability in food delivery operations. To be specific, Liu et al. (2020)
examined the packaging waste problem that is generated from the food delivery operations
and evaluated its environmental impacts. By applying the big data mining, their findings
revealed that plastic bags contribute most to the food packaging waste in the food delivery
services and the use of paper boxes harm the environment most in terms of the quantity
of carbon dioxide emission during the production process. Besides, the distribution of the
pollution and distribution of food delivery service providers are positively associated. Table
6 summarizes the reviewed articles addressing environmental sustainability.

3.4 Muti-dimensional sustainability

In real-world practices, business firms would address more than one sustainability dimension
depending on the levels of stakeholder involvement and stakeholder expectations (Fischer
et al., 2020), as well as their goals. In the following, we review the articles addressing multi-
dimensional sustainability in the food delivery operations and summarize them in Table 7.

3.4.1 Economic and social sustainability: Operational strategies and social welfare

Wang (2022) and Chen et al. (2022) studied both economic and social sustainability per-
formances in the food delivery operations. To be specific, Wang (2022) examined the best
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Table 5 Summary of the articles addressing social sustainability with the consideration of worker’s commit-
ment (Remark: E = Empirical; A = Analytical)

Articles Topic Focused
Economy

Research
Approach

Research
Methods

Theory/
Model
Adopted

Significant
Factors

Lin
et al.
(2020)

Work
engage-
ment of
riders

China E Collected
50 inter-
views
with
riders;
Col-
lected
800 rider
surveys

N/A Work centrality;
Entitlement
norms;
Obligation
norms;
Intrinsic
values

Lee
et al.
(2022)

Rider’s
intention to
work con-
tinuously
in the food
delivery
industry

South
Korea

E Collected
267 rider
surveys;
Using
Struc-
tural
Equation
model

Sociotechnical
Systems
Theory

Job
commitment;
Perceived
difficulty of
task
requirement;
Perceived
technology
complexity;
Crowdsourced
Job
performance;
Intention to
work
continuously

Table 6 Summary of the reviewed articles addressing environmental sustainability (Remark: E = Empirical)

Articles Topic Focused
Economy

Research
Approach

Research
Methods

Theory/
Model
Adopted

Significant
Factors

Liu et al.
(2020)

Food
packaging
waste and its
environmen-
tal
impact

China E Using Python
based web-
crawling and
survey for
big data
mining;
Applied life
cycle impact
assessment

N/A N/A

operational strategy of the food delivery platform by considering the bounded rationality
and the expected benefits of the supply chain members including restaurants, food delivery
platform and customers. The author showed that food delivery platform should penalize the
restaurants heavily if they violate the regulations. Besides, the food delivery platform should
also use the supervision strategy if the total supervision cost is lower than that of the negative
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social evaluations under the non-supervision strategy. Chen et al. (2022) analytically ana-
lyzed the value of collaborating with the online food delivery platform from the restaurant’s
perspective under the revenue-sharing contract and investigated the way to achieve supply
chain coordination. They showed that collaborating with the online food delivery platform
is not necessarily beneficial to the restaurant in increasing the demand. Both the platform
and the restaurant will be better off if a revenue-sharing contract with a price ceiling or a
two-way revenue-sharing contract are adopted. When the supply chain is not coordinated,
the platform can increase its profit and social welfare through better controlling its number
of riders.

3.4.2 Economic and environmental sustainability: operational strategies
and environmental pollution

Regarding the economic and environmental considerations in the food delivery operations,
Niu et al. (2021) first evaluated the optimal pricing mechanism under platform’s delivery
strategy and restaurant’s self-delivery strategy, and then examined their impacts on restau-
rant’s financial performance and supply chain’s environmental sustainability. The authors
found that restaurant prefers adopting platform’s delivery strategy when the market demand
is low. Besides, the platform’s delivery strategy is more environmentally sustainable than that
of the restaurant’s self-delivery strategy when the market demand is high. In addition, Chen
and Lee (2022) identified how the environmental performance of a food delivery platform
shapes the customer behavior on it. They statistically found that green brand legitimacy and
perceived biosphere value orientation have a significant positive impact on the customer’s
trust in the food delivery platform which will eventually lead to a positive consumer behavior
in using the environmentally friendly platform.

3.4.3 Social and environmental sustainability: social welfare and environmental
pollution

Last but not least, Moncef and Dupuy (2021) and Sinha and Pandit (2021) considered both
social and environmental sustainability performances in the food delivery operations.Moncef
and Dupuy (2021) investigated the paradoxical tensions faced by different sharing economy
in logistics management. They concluded that the food delivery platforms should put more
resources in lowering the carbon dioxide emission in the delivery process. Besides, they
should also improve thework conditions, and provide better policies and support to the riders.
Interestingly, Sinha and Pandit (2021) quantified the amount of environmental pollution
generated from the food delivery and theworkload of the riders. By simulating 2100 customer
food orders, it was found that about 163 gm carbon dioxide is emitted for each order delivery,
and 15 orders are handled by each rider with idle time of about 59.2%.

3.4.4 Economic, environmental and social sustainability: inter-relationship and values
of food delivery

There is limited literature addressing all the economic, environmental and social sustainability
challenges together in food delivery operations. Seghezzi et al. (2021) conducted a literature
review on the on-demand food delivery to identify the roles of each player and explore
the value-adding activities in the food delivery operations. Moreover, the authors conducted
interviews with practitioners to uncover the underexplored research areas. Overall, they
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showed that operations activities (such as food preparation) and restaurant’s benefits require
an in-depth analysis as the current discussion on these areas in the literature is insufficient.

4 Discussions and future research agenda

After reviewing the relevant literature, we have identified three research areas that are under-
explored in the field of third-party food delivery operations. See Fig. 5 and Table 8 for the
details. First, there is inadequate investigation on the restaurant’s preferences and decisions
in the third-party food delivery system. Referring to the economic sustainability literature,
Jia et al. (2022) is the only study which examined the restaurant’s decision on forming part-
nership with the third-party food delivery platform. The number of partner restaurants in
a food delivery platform may affect the customer’s incentive to use delivery services, and
hence the profitability of the food delivery platform. It is crucial to understand the restaurants’
preferences, concerns and decisions as it will affect the success of a third-party food delivery
platform. Second, the understanding on environmental performance in the third-party food
delivery operations literature is insufficient. It is found that the impacts of food packaging
and waste in the food delivery service was addressed only in Liu et al. (2020). In practice,
the food delivery platforms have developed various environmentally sustainable programs to
reduce carbon emission and pollution. However, the studies related to food delivery platform
operational green practices, and the customer’s attitude and behavior towards such green
practices have not been well explored. Finally, the examination on the multi-dimensional
sustainability in the third-party food delivery operations is very limited. Each dimension in
TBL is inter-related. For example, the delivery strategy of the food delivery operations will
affect the environmental sustainability performance (Niu et al., 2021) while a proper design
of a supply chain contract between the restaurant and food delivery platform will affect the
food delivery platform’s profitability and social welfare (Chen et al., 2022). It is essential to
consider the benefits of supply chain members, impacts on the environment, as well as the
food delivery platform’s financial performance for its sustainable growth and development.

In the following, we propose a future research agenda on five different areas, namely,
applications of digital technologies, behaviors and decisions of the restaurants, risk manage-
ment, TBL, and post-coronavirus pandemic. Table 9 summarizes the future research agenda
proposed in this study.

Fig. 5 Distribution of the
reviewed literature in the TBL
framework. (Remarks: The
number indicated in the bracket
represents the number of articles)

(1)

Environmental

Sustainability 

(1)

Social

Sustainability 

(18)

Economic

Sustainability 

(28)

(2)

(2) (2)
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Table 8 Distribution of the research topic

Sustainability
aspect(s)

Topic Restaurants Third-party
food
delivery
platform

Riders End
customers

Supply
chain

Economic Consumer
behaviors and
preferences

11

Operational
strategies and
performances

1 11 5

Social Labor control 6

Work conditions 10

Worker’s
commitment

2

Environmental Food packaging
and waste

1

Economic and
social

Operational
strategies and
social welfare

2

Economic and
environmen-
tal

Operational
strategies and
Environmental
pollution

2

Social and
environmen-
tal

Social welfare
and
environmental
pollution

2

Economic,
social and
environmen-
tal

Inter-relationship
and values of
food delivery

1

4.1 Applications of digital technologies

Information sharing is a crucial element in achieving sustainable operations (Zhang et al.,
2018). With the emergence of disruptive technologies in Industry 4.0 such as blockchain
(Luo & Choi, 2022), Internet-of-Thing (IoT), and robot (Sheu & Choi, 2022), it will affect
the existing food delivery operations, enable an efficient information sharing among all
stakeholders and facilitate novel business models (Akter et al., 2022). For example, Uber
Eats has used robots to support driverless autonomous delivery and order tracking services
to the end-customers in the US. It is believed that such services are time and cost efficient as
the end-customers can get their meal in a quicker manner and save tip costs paid to the riders.
From the perspective of Uber Eats, the autonomous delivery reduces the number of riders
requirement, and is more eco-friendly than that of the traditional car delivery.6 However, it
will also require labours tomonitor the operations and a higher level of customer involvement

6 https://www.makeuseof.com/how-uber-eats-new-autonomous-deliveries-will-work/ (accessed 8 August
2022).
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Table 9 Future research agenda proposed in this study

Areas Real-world practice and
observation

Proposed topics

Applications of digital
technologies

Driverless autonomous delivery To examine the perceived value,
experience, and preference of
the end-customers of the driver-
less autonomous delivery

To investigate the value of using
the autonomous delivery by
comparing with the traditional
operations in terms of
profitability, consumer utility
and environmental
performance

Blockchain supported token
payments and smart contracting

To identify the determinants of
using the blockchain technol-
ogy in the food delivery opera-
tions from both end-customers’
and restaurants’ perspectives
and understand what kind of
support that should be provided
by the third-party food delivery
platform

To present the business models of
blockchain-supported
operations and analyze the
impacts of using smart
contracts to facilitate consumer
reviews valuation and rewards
programs in the food delivery
operations

Behaviors and decisions of the
restaurants

Some restaurants form partnership
with one food delivery platform
only

To examine the determinants in
selecting the food delivery plat-
form and evaluate the benefits of
such selection

To empirically explore the effects
of forming business partnership
with more than one food deliv-
ery platforms and the values and
risks of such practices

To analytically derive the optimal
operational strategy of the
restaurant, including the
optimal number of business
partnerships with the food
delivery platforms and the
optimal contract setting with
the consideration of the
competition between platforms
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Table 9 (continued)

Areas Real-world practice and
observation

Proposed topics

Risk management Logistics risk To develop new algorithms to
address the issue of logistics
risks in route planning

To study possible alternative
operational strategy that can
enhance the capacity flexibility
of the food delivery platform

Food quality risk To investigate the effect of food
quality risk arose from the last-
mile delivery on the restaurant’s
brand equity

To apply machine learning and
data analytics to estimate the
food delivery time and food
temperature which can help the
restaurants to develop
measurements to maintain the
food quality

Profit risk To compare different business
partnership models in the
real-world situation, and then
analytically determine the best
operational strategy in the food
delivery operations

Triple bottom line (TBL) Food delivery platform provides
rebate on the commission fees in
economic sustainability

To conduct risk sensitivity esti-
mation of the business firm to
enhance the operational effi-
ciency of the on-demand plat-
form

To examine other sophisticated
supply contracting (e.g.,
considering the rebate
component) and determine the
win–win situation of the food
delivery operations in the
economic sustainability

Food delivery platform executes
electric vehicles for food
delivery in environmental
sustainability

To understand the customers
behaviors in using the “green”
food delivery platform

To construct analytical models to
evaluate the performance of the
green practices under different
environmental schemes
imposed by the government
(e.g., carbon tax,
cap-and-trade)
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Table 9 (continued)

Areas Real-world practice and
observation

Proposed topics

More than a thousand cases of the
delivery accidents

To investigate whether the
government should provide
subsidy or issue penalty
scheme to the food delivery
platforms to ensure the safety
of the riders in last-mile
delivery and explore its
impacts in the supply chain
performance

Post-coronavirus pandemic “Ghost kitchen” business model To study the future needs of
the customers in the post-
coronavirus pandemic era and
evaluate whether there is a new
business model for the food
delivery platforms to survive
after coronavirus pandemic

To identify the drivers of using
the food delivery platform,
conduct a customer demand
analysis and analyze the
operational decisions in the
post-coronavirus pandemic

in the operations as the robot is not able to enter an apartment.7 Since this is a new service,
in the future, it is promising to examine the perceived value, experience and preference of
the end-customers on the driverless autonomous delivery. Besides, it deserves our efforts to
analytically investigate the values of using the autonomous delivery in the third-party food
delivery operations by comparing with the traditional operations in terms of profitability,
consumer utility and environmental performance.

Another disruptive technology that has been applied in the food delivery operations is the
blockchain technology (Choi&Shi, 2022). Blockchain technology is regarded as a distributed
digital ledger that improves information transparency, ensures food safety and hygiene, and
supports faster and secure payment (Choi et al., 2022a, 2022b). In real-world example,
Bistroo has adopted the blockchain technology in its food delivery ecosystem to facilitate
token payments and smart contracts. As the token payments do not involve intermediates,
Bistroo is able to lower the commission fee charged to the restaurant, which will result in
a more competitive pricing setting. Besides, by using the blockchain technology, customers
can acquire trusted and reliable information about the food quality and restaurant rating, and
are beneficial from the customer rewards programs which are enabled by the blockchain-
supported smart contracts.8 However, the success of applying the blockchain technology in
the food delivery operations requires the support fromboth the end-customers and restaurants,
as well as the investment from the food delivery platform. Thus, it is important to identify the
determinants of using the blockchain technology in the food delivery operations from both
the end-customers’ and restaurants’ perspectives and then understand what kind of support

7 https://www.inc.com/ben-sherry/ai-delivery-robots-autonomous-vehicles.html (accessed 8 August 2022).
8 https://bistroo.io/whitepaper (accessed 8 August 2022).
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that should be provided by the food delivery platform. On the other hand, one may consider
illustrating such business model, and analyzing the impacts of using smart contracts to enable
the consumer reviews valuation and rewards programs.

4.2 Behaviors and decisions of the restaurants

The use of third-party food delivery app is a new trend during the coronavirus pandemic, and
the corresponding perceived benefits and risks should be identified (Gupta & Duggal, 2020).
In this field of study, the majority of prior studies consider the perspective of the individual
end-customers only and there are very few studies emphasizing the driving forces of form-
ing a partnership with different third-party food delivery platforms from the perspective of
restaurants (Sin et al., 2021). In the food delivery operations, restaurants are also the business
customers of the third-party food delivery app and play an important role in the food delivery
business. By forming a partnership with the third-party food delivery platform, it can increase
the customer base of the restaurants. In reality, we have observed that some restaurants form
partnership with one food delivery platform only. See Table 10 for details. Therefore, one
possible future research topic is to explore the behaviors and decisions of the restaurants. For
example, it is interesting to examine the determinants in selecting the food delivery platform
and then evaluate the benefits of such selection.

Moreover, after forming a partnership with the food delivery platforms, restaurants not
only need to manage the operations of their own restaurants but also the food delivery apps.
Restaurants, such as Presidio Pizza Company and Proposition Chicken in San Francisco,
intended to form partnershipwithmore than one food delivery platforms to increase revenues.
However, they withdrew the use of the third-party food delivery apps as each platform’s app
has its own hardware and software. This caused employees to shuffle multiple orders from
iPads, platform device, phone and in-store customer lines (Houck, 2017). Therefore, it is
also crucial to explore the effects of forming business partnership with more than one food
delivery platforms and the values and risks of such practices. In addition, the decisions
about the optimal operational strategy of the restaurant, including the optimal number of
business partnerships with the food delivery platforms and the optimal contract setting with
the consideration of the competition between platforms, deserve an in-depth investigation as
well.

Table 10 Examples of Hong
Kong’s food delivery platform
business customers (Adapted
from https://deliveroo.hk/en/
about-us/ and https://www.
foodpanda.hk/)

Foodpanda Deliveroo

McDonald ✓ ✓

MOS Burger ✗ ✓

Pizza Hut ✓ ✗

PHD ✓ ✓

KFC ✓ ✓

Jollibee ✓ ✗

Tamjai ✗ ✓

TamJai SamGor Mixian ✓ ✗

We take Hong Kong as an example as the information is more accessible
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4.3 Risk management

Riskmanagement is undoubtedly an important issue in the service industry (Choi et al., 2016),
however, it is underexplored in food delivery operations. Niu et al. (2021) stated that food
and logistics are connected to food delivery. Food cannot be delivered from the restaurants
to the end-customers without the logistics support. There are different types of risk in food
delivery operations. The first one is logistics risk, which consists of “loss of food” and “late
delivery”. For the loss of food, it can be either an entire order is missing, or part of an order is
missing. Common reasons for missing items include restaurant’s false, rider’s false (Butler
2022) or customers’ false claim (Mok, 2021; Helling, 2022). Helling (2022) presented that
restaurants may oftenmakemistakes on order itemswhen they have to handle multiple orders
at once and rider may deliver the order to a wrong address. Therefore, “loss of food” will
decrease the reliability of a food delivery platform and lower the consumer’s utility. Besides,
Mok (2021) mentioned that certain customers make a false claim on “missing” food to take
advantage of fraud. For instance, Uber Eats provides refund to the customers if they report
the “missing” food items. However, it does not investigate the root cause of having “missing”
food items but simply deduct such cost directly from the restaurant payouts (Mok, 2021). This
will increase the profit risk of the restaurants. On the other hand, “late delivery” is another
logistics risk. Uber Eats in Melbourne always faces the late delivery problem (Dexter, 2021).
This may be due to the fact that the order assignments are scheduled by the algorithms in
which factors such as rider’s driving experience are not well considered. Besides, customer
may deliberately provide an incorrect delivery address to avoid high delivery fee (Spence,
2022) which will increase the deliver time as the riders need more time to search for the
right location. Therefore, new algorithms should be developed to address the logistics risks
in the route planning. Besides, alternative operational strategy that can enhance the capacity
flexibility of the food delivery platform should be explored and its effects should be examined.
Zhang et al. (2022) provide an analytical discussion on this area.

Furthermore, foodquality risk is also anobstacle to the restaurants’ operations. It is difficult
for the restaurants to control their food quality once their food is out of the restaurants (Marks,
2020). According to Currington (2022), 82% of customers complained about the restaurants
instead of the riders or the food delivery platforms for the food quality problems. This
illustrated that the uncontrollable food quality problem in the last-mile delivery may affect
the restaurant’s reputation. In the future, it is interesting to investigate the impacts of food
quality problem arose from the last-mile delivery on the restaurant’s brand equity. It is also
important to apply machine learning and data analytics to estimate the food delivery time
and food temperature which can help the restaurants to develop measurements to maintain
the food quality.

Finally, profit risk should also be examined. Restaurants, including both giant chain restau-
rants or small restaurants such as teahouses and hawker stalls, may prefer to form partnership
with food delivery platform who offers a lower commission fee. Deepak Kaul, an owner of
an Indian restaurant in Portland, indicated that he has to pay about 30% commission fee to
the food delivery platform which will result in a large variation in the restaurant’s profitabil-
ity. Therefore, many restaurants encourage customers to order food delivery by calling the
restaurants directly (Shah, 2020). It is promising to compare different business partnership
models in the real-world situation, and then analytically determine the best operational strat-
egy in the food delivery operations. To study risk management and quantify risk in the supply
chain context, Choi et al. (2018) and Li et al. (2013) provide good discussion on building the
related analytical models.
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4.4 Triple bottom line (TBL)

Economic sustainability is a crucial dimension in triple bottom line (TBL) framework as
the business firms have to be profitable for survival in the competitive marketplace. In the
existing literature, two articles analytically examined the supply chain performance under the
revenue-sharing contract and proposed the mechanism to achieve supply chain coordination
(Chen et al., 2022; Feldman et al., 2022). In real-world observation, we have found that
third-party food delivery platform offers new subsidy scheme to restaurants to lessen their
financial burden on the commission fee. For example, the platform, SkipTheDishes, provided
15% of rebate on the total commission fees paid by the restaurants during the coronavirus
pandemic to increase the customer demand as the food price will be set lower (McLean,
2020). On the other hand, during the coronavirus pandemic, the business environment is
highly dynamic which will significantly affect the profitability and performance of the supply
chain. It is recommended to first conduct the risk sensitivity estimation of the business firm
to enhance the operational efficiency of the on-demand platform (Choi & Shi, 2022). Apart
from using revenue-sharing contract, other sophisticated supply contracting (e.g., a supply
chain contract with rebate component) can be explored to determine the win–win situation
of the food delivery operations. Chiu et al. (2011) provide a good reference in this area.

Regarding the environmental sustainability, it is found that limited literature addressed this
dimension when studying the food delivery businesses. As the operations of the online food
delivery platforms are driven and supported by the technology and big data, their environ-
mental performance (e.g., carbon dioxide emission) can be evaluated based on new methods
(Song et al., 2017; Yao et al., 2020). Besides, it is reported that the motorcycles last-mile
delivery contributes to noise and air pollution if they are not using eco-friendly electric ones
(García, 2022). In reality, Swiggy has planned to execute electric vehicles for food delivery9

to tackle this problem. Moreover, the well-established food delivery platform Foodpanda
has implemented different measures to be environmentally sustainable including launch-
ing “reusable packaging” and “plastic containers recycling” programs.10 However, the food
delivery platform needs to take initiative to invest in environmental sustainability measure-
ment. In the future, it is suggested to conduct an in-depth investigation to understand the
customers behaviors in using the “green” food delivery platform which will provide a good
reference on the future development (such as the use of electric vehicles for food deliv-
ery, launching environmentally sustainable programs). Based on the findings, it can help to
construct analytical models to evaluate the performance of the green practices under differ-
ent environmental schemes imposed by the government (e.g., carbon tax, and cap-and-trade
policy) (Homayouni et al., 2021; Sheu & Chen, 2012). The food delivery platform should
strike a balance between the economic sustainability and environmental sustainability, where
existing literature addressing multi-dimensions of sustainability is very few and deserve our
further exploration.

Finally, in terms of the social sustainability, it is found that customers may experience
service inconsistency between the restaurant and the food delivery platform (Furunes &
Mkono, 2019) which will affect the consumer utility. In this case, both the restaurant and
food delivery platform should seek for a mechanism to improve the situation and evaluate the
benefits. Besides, thereweremore than a thousand cases of the delivery accident reported over

9 https://www.zeebiz.com/india/news-food-deliveries-on-electric-vehicles-how-swiggy-is-using-evs-to-
deliver-15-million-orders-every-month-96963 (accessed 8 August 2022).
10 https://www.foodpanda.hk/zh/contents/sustainability-reduce-plastic-waste?r=1 (accessed 2 December
2022).
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the past years.11 In the future, one potential area for investigation is whether the government
should provide subsidy or issue penalty scheme to the food delivery platforms to ensure the
safety of the riders when providing the last-mile delivery, and explore its impacts on the
supply chain performance.

4.5 Post-coronavirus pandemic

Previous studies have discussed some findings on food delivery services and operations
during the coronavirus (COVID-19) pandemic situation. However, to be successful in an
industry, a long-term sustainable growth is much more important than focusing on the short-
term development during the COVID-19 pandemic only (Li et al., 2020; Ivanov, 2022). It
is observed that customers have changed their eating habit from dining out to dining at
home since the time when governments have imposed social distancing restrictions during
the pandemic. Therefore, there is a boom in the “ghost kitchen” business model that the
restaurants prepare their meals from a “virtual” facility operated by the third-party food
delivery companies (rather than in their own physical kitchens) and offer the delivery-only
service to the customers. For example, Uber Eats has run more than 1500 ghost kitchens
in the US and Canada, where customers can place an order from the restaurants’ physical
kitchens or ghost kitchen of Uber Eats (Sherred, 2019). Under this virtual business model,
the restaurants can save both the fixed cost (e.g., rental) and variable cost (e.g., waitress’s
salary) in their operations. It is estimated that the market size of “ghost kitchen” will hit
the level of level of USD139.37 billion by 2028 (AFP, 2021). However, if all the social
distancing restrictions are cancelled after the coronavirus pandemic, customer’s preference
may be different, and they are more likely to dine out of their home again. Therefore, the
customer preference of ordering from the third-party food delivery platform as well as from
the ghost kitchen during and after the coronavirus pandemic should be studied in the future
(Li et al., 2018). For example, it is important to identify the key drivers of ordering from
third-party food delivery platforms, conduct a customer demand analysis and analyze the
operational decisions (e.g., optimal pricing decisions and optimal number of riders in the
ghost kitchen model) in the post-coronavirus pandemic era.

5 Concluding remarks

To conclude, third-party food delivery is in a rapid evolution especially during the coron-
avirus pandemic. To maintain a sustainable development of the food delivery businesses, it is
important to satisfy both the customers’ short-term benefits and all stakeholders’ long-term
values. This study first conducts a systematic literature review to identify how to achieve a
sustainable operation for third-party food delivery. Then, it highlights the recent advances in
this important area with the discussion of real-world practices.

In particular, in this study, we first examine the relevant literature and apply the triple
bottom line (TBL) framework to classify prior studies into economic sustainability, envi-
ronmental sustainability, social sustainability, and multi-dimensional sustainability. We then
identify three major research gaps, including inadequate investigation on the restaurant’s
preferences and decisions, insufficient understanding on the environmental performance,
and limited examination on the multi-dimensional sustainability in third-party food delivery

11 https://www.thestar.com.my/news/nation/2022/07/21/1242-food-delivery-rider-accidents-from-2018-to-
may-2021 (accessed 8 August 2022).
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operations. Finally, based on the reviewed literature and observed industrial practices, we
propose five future research areas that deserve an in-depth further investigation. These areas
include the applications of digital technologies, behaviors and decisions of the restaurants,
risk management, TBL, and post-coronavirus pandemic.

Overall, to achieve a sustainable operation for third-party food delivery, the food delivery
businesses should commit to the economic, social and environmental responsibilities. Specif-
ically, the food delivery platform should understand the customer’s behaviors and preferences
in using the food delivery service. Besides, it has to carefully decide the optimal operational
strategies (including the routing, pricing, and delivery mode), analyze the effect of market
competition, and study the operational impacts of food delivery on the environment. More-
over, it needs to consider the worker’s (i.e., riders) benefits, engagement, and safety issue as
well as cooperation scheme with the restaurants such that the food delivery businesses can
sustain a long-term success. Last but not least, government’s policies will affect the oper-
ations of the food delivery service and the economic sustainability of entire food delivery
system. For instance, the government of New South Wales has imposed laws to improve the
safety for riders who should be provided with training and personal protective equipment
(PPE).12 In China, government requires food delivery platforms to lower the commission fee
charged to the restaurants (Qu, 2022). Therefore, the food delivery businesses should keep
reviewing the government policies when making operational decisions.

We do admit some limitations of this study. First, the literature review is systematic and
follows a well-defined logic. However, as we all know, some related papers may still be
missing. Second, for the related practices, we have included many commonly seen and well-
established operations as a support to our arguments. However, there are always exceptions
and the practices of food delivery platforms in different cities/countries may differ. So, we
do not claim that our discussions are universally true. Readers should understand these
limitations when they interpret our results and proposals.
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