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Abstract: Online food delivery service (FDS) is the new gig economy in this era of new normal. Online FDS refers
to the process whereby food that was ordered online is prepared and delivered to the consumer. FDS falls at the
end of a food supply chain, the final stage just before the food reaches customers. However, this stage can make
or break a wholesome food production, particularly in halal food supply chain. This paper revisits the guidelines
of FDS in Malaysia; then extended to the measures taken during COVID-19 pandemic. The focus is food safety
and quality, and halal supply chain. It is hoped that this overview will become a source of information for the
public for their peace of mind, and the food delivery service providers to deliver wholesome food to their
customers.
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1. INTRODUCTION

The emergence of online food delivery services quickly became a hit among consumers
especially in Southeast Asia. Highly potential, EC Insider forecasted that this sector would grow to
annual revenue of USD 956 million, by year 2022 [1]. In Malaysia alone, profits in the online food
delivery segment are projected at USD211 million this year (2020). Revenue is expected to show an
annual growth rate (CAGR 2020-2024) of 18.0%, resulting in a projected market volume of USD410
million by 2024 [2].

These statistics were accelerated by the high use of smartphones technology among people.
In 2019 there were 5.2 billion smartphone connections, and by the end of 2020, it has been predicted
that half of the people in the world will have access to mobile internet services [3]. More and more
people have used smartphones in accommodating their daily activities. More specifically, it has also
changed the purchase of products or services, including foods [4].

Previously, buying of food is only possible by visiting food outlets in-person or contacting
food outlets directly to place orders before collection or delivery. Now, with the advancement of
technology, an alternative mode of online ordering and delivery service that utilizes third-party
platforms is the new norm [5,6]. Online FDS usually operate as intermediaries between customers
and food outlets, although business models may vary from one online platform to the other [7].

However, to our knowledge, there is currently a limited understanding about the safety and
quality of food items during transportation from the food outlets to customers, sold through online

food delivery services. Such business also raises food hygiene considerations. The concerns of food
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safety and hygiene has risen especially in the era of COVID-19 pandemic. The World Health
Organization (WHO) reported that there are approximately two million fatal cases of food poisoning
occur every year globally [8]. Ineffective food handling training, the use of untreated water for non-
drinking purposes, and poor sanitation and hygiene are the primary risk factors of food poisoning
in the Malaysia [9]. Moreover, the information of online FDS in the halal supply chain is scarce hence
raises the question of halal sanctity on foods delivered by means of this service. Therefore, this article
offers a unique perspective on i) concept of online FDS; ii) the safety and quality of food via online
FDS; iii) whether FDS upholds the halal supply chain; and iv) the hygiene guidelines among the
FDS riders, especially during COVID-19.

2. DISSCUSSION
2.1. Concept of Online Food Delivery Service (FDS)

In Malaysia, online FDS such as Food Panda, Grab Food or Pizza Hut Delivery service is
classified under the category of parcel-hailing (p-hailing) which refers to the delivery of parcels and
food via online applications by means of motorcycles [10,11]. The riders are typically freelancers
who have their own motorcycles.

The predecessor of p-hailing; the e-hailing service, has been exclusively used to define the
shared mobility service facilitated by software applications (apps) [10]. The theory of ‘sharing
economy’ becomes the basis of e-hailing services [12], in which; more innovative, dynamic and
intuitive platforms have gradually replaced the traditional marketplaces of business. This
transformation was driven by the rapid enhancement of the information technology and the internet
[13].

Commonly, a third party developed and managed these platforms [14]. These platforms
generally brought the resources of the owners together to meet the users’ demands. Figure 1
presented the consumption model of a digital market in the sharing economy, where goods and
services were offered, transacted, and fulfilled. A successful transaction comes with legal
documentation and finalisation in ownership transfers, facilitated by effective communications
between suppliers and seekers, respectively [13]. The concept of p-hailing adopts the consumption
model by [13], with food delivery service as one of the popular niches. People turn to online food

delivery services mainly due to the easiness, speed and convenience provided by the business.
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Figure 1. Shared mobility consumption model. Adapted and adopted from [13].

Consequently, Li and co-workers summarised a very detailed concept of online FDS as
shown in Figure 2 [15]. Typical steps of online FDS is first, food producers would offer a selection

of menu that shows on the online platform. Second, the customers choose and place an order on
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their desired meals. Then, there is the taking of orders, the forwarding of these orders to the food
outlets and, the monitoring of payment. Next, their orders are forward to food outlets where meals
are cooked, and once prepared, meals are delivered to customers by FDS with the aid of delivery
tracking facilities. All these steps are made possible by food delivery applications, or food ‘apps’
[6,15].
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Figure 2. Online FDS concept. Adopted and adapted from [15]

Lau and David (2019) highlighted that people nowadays, especially the urbanites are living
the fast-paced life and they are more adventurous in trying different range of foods, hence there will
be excitement at the chance of discovering more restaurants that food delivery offers [16]. Besides,
food delivery allows them to have fresh and/or healthy food readily available, at work or at home
after a long day at work. This service is a revolution in the food and beverage industry because of
its potential for business growth; ensuring higher employee productivity, delivering order accuracy

and building important customers database.

2.2. Food Safety and Quality in Online FDS

Previous literature had mentioned a lot on the convenience and positive behavioural of
consumers towards online FDS before, and especially during the COVID-19 pandemic [6,15,16,17].
Nevertheless, while such services are convenient, the intricate spatiotemporal subtleties of online
food delivery networks could consequence in a new means of spreading foodborne diseases and pose
previously unknown threats on public health [18]. Food poisoning proliferates due to consuming
food contaminated with microorganisms or their toxins, the contamination occurred from inadequate
preservation methods, unhygienic handling practices, cross-contamination from food contact
surfaces, or from persons harbouring the microorganisms in their nostrils and on the skin [19,20].
Notably, food can be contaminated at any step of the whole food chain [21].

As for example, in July 2018, an outbreak of 10 cases of Salmonella enterica serovar Enteritidis
infection occurred in Shenzhen, China. Outbreak traced the source to food ordered online. The
investigation highlights the role of online food delivery platforms as a new mode of food-borne
disease transmission. In contrast to traditional restaurant dining, online food delivery could send

potentially contaminated food across wide geographic areas throughout a city within a short time to
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cause large-scale outbreaks. Online food delivery also poses additional food safety risks, including
improper handling and storage temperature during transport [18].

In another research, Angelillo and co-researchers suggested that food handlers who had good
knowledge of proper food handling practices could help to control food poisoning cases as they were
in direct contact with food, particularly ready-to-eat foods [22]. However, Lee and co-workers found
that the microbiological assessment of food handlers’ hands around a campus in Malaysia, saw 65%
of the food handlers examined had a total aerobic count =20 CFU/cm?2 and Salmonella was detected at
48% of the food handlers” hands [23]. These results shown that self-reported knowledge on hygiene
is not always parallel with microbiological safety assessment which is measurable and more accurate.
The contaminated hands of food handlers could easily transmit foodborne diseases through cross-
contamination of food products [23].

On the other hand, an overview on potential hazards and control measures for food during
FDS activities were summarized [24]. Briefly, all food must reach consumers in a safe and fit condition
to eat. Foods prepared away from home often have short shelf life and requires proper storage
conditions. Bacteria for example; Staphylococcus aureus, Salmonella enteritidis, Escherichia coli, and
Campylobacter jejunii can proliferate at dangerous levels in food stored for a long time at ambient
temperature (4.4°C — 60°C), causing illness to consumers [25]. As a safety measure, since pathogenic
bacteria grow rapidly in the middle of the zone, between 21°C and 47°C (danger zone), consumption
of any food stored at this range for more than two hours should be avoided [26]. At a minimum, food
safety practices necessitate that food products are in a controlled temperature environment during
FDS [27].

Apart from temperature, duration of transportation is also very crucial to ensure food safety.
The time the food is stored in the danger zone must be minimized. Food that needs refrigeration must
be kept cool while being transported. The food needs to be packed in an insulated box with a coolant
gel or in a cool bag with a temperature of 8°C or below. For food that needs to be kept hot, it should
be packed in an insulated bag with a temperature of above 60°C [25].

In order to maintain the heat/cool within the food, it is advised to keep the delivery distance
short; in which a maximum of a 30 minutes radius for deliveries is recommended [24]. Lengthy
delivery times or unexpected delivery delays can compromise the quality and appeal of cooked or
prepared food. Additionally, proper packaging of foods is pivotal to prevent infiltration from
potentially harmful bacteria [27]. In a nutshell, the FDS should be vigilant on keeping the food at the
right temperature, deliver within stipulated time, keep the transportation bag or tools clean and in
good condition, and keep up a goof self-hygiene, which will be discussed further later in this article.

These control measures could minimize the risks of food safety and quality towards online FDS.

2.3. How can FDS contribute to a wholesome halal supply chain?

Consumption of halal food is becoming significant as it associates with quality, cleanliness,
and safety as highlighted by the Shariah principles [28]. Halal involves the whole supply chain
network right from the origin to final consumption, from farm-to-fork [29]. A complete food
production supply chain mainly consists of i) production; ii) processing; iii) distribution; iv) retail;
and v) consumer [30]. To cope with the growing demand of halal food from all over the world, a
comprehensive and well managed supply chain management approach need to be adopted to

ensure the availability of the halal food products [31]. FDS is no exception. Positioned at the end of
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the food chain, just before the food products reach the customers, it is imperative to ensure that the
halal food supply chain be sustained.

Halal food supply chain encompasses the process of halal food products management at
different points of suppliers to different points of buyers/consumers. This involved several different
entities, located at different places, who may at the same time, involved with managing non-Halal
food products, with the objective of fulfilling the needs and requirements of both (halal and non-
halal) customers. In a halal food supply chain, the focus is to achieve customer’s satisfaction as well
as to guarantee that the halal status of the food product remains all through the process of the supply
chain [32].

The integrity of the halal food product must be protected at all times and all required steps
must be taken by all parties involved in the supply chain to avoid any cross contamination that will
lead to product becoming non-halal, or haram. The food products must not only be halal at the
supply chain starting point but throughout the supply chain until it reaches its final destination [31].
The product can be halal at the time at the pick-points or food outlets, but if not handled properly,
the halal status could be at stake. This is where online FDS can make or break the halal supply chain.
Therefore, awareness on halal supply chain among food deliverers is vital. They need to
acknowledge on the importance of their job and do it righteously.

Four issues were summarized in relation to transportation in halal supply chain [33].
Although the issues aroused in logistics, three of them can be proposed and applied in food delivery
services too. First, cross contamination issue during delivery and transport due to contaminated
containers (delivery bags). This may happen when the halal product come into physical contact with
haram or/and hazardous substance during delivery done beforehand by the same transport [34].
Second, the lack of dedicated assets and facilities in handling halal products when passing
consignments, if the latter did not practise halal logistics [35]. Third, practice of sharing containers,
which is the segregation by allocation of space between halal and non-halal goods in same
containers; increased the risk towards halal integrity being compromised [36]. Lastly, difficult
tracking and tracing the driver’s attitudes and procedures practiced at interval stops during the
delivery of halal products [29]. This holds true to Wildes (2005) who highlighted the most critical
component in an effective delivery service system is the human element [37]. Subsequently, three
possible cross contamination in FDS may happen in the containers which does not separate halal
and non halal foods, the sharing of containers for halal and non-halal products and third; human
element whereby halal integrity may be the issue.

With the highlighted challenges, there should be a guideline to food deliverers in terms of
upholding the halal supply chain. First, the online FDS should consider usage of separate bags for
halal and non-halal foods during delivery. Deliveroo and Grabfood Singapore, has applied this
measure since 2018 to cater for the wide pool of halal restaurants. The bags are sturdy and can
prevent any leakage or potential contamination from other foods. All the riders are to use the halal-
only bags when assigned to an order from a halal-certified restaurant. Second, no sharing of
containers or bags for halal and non-halal food should occur. This could avoid the needs for Shariah
ritual cleansing or called sertu cleansing procedure for transport containers carrying halal products
(MS2400:2010) [38]. Deliveroo Singapore added that when halal orders are packaged individually
by the restaurants, there is an additional layer of protection to maintain the halal chain [39]. Third,

the riders need to fathom the importance of guidelines on food quality, safety, cleanliness and halal



J.Food Pharm.Sci 2021, 9(1), 384-394 389

when involved in online FDS. This minimizes the chance to temper on the halal integrity while in
service [29]. The halal food industry is reliant on consumer trust of its food integrity, so the players
in the halal supply chain hold the same responsibilities in ensuring that all the products always fulfil
the requirements [40]. Hence, in terms of halal supply chain, it is timely these proposed guidelines
to the food deliverers be looked into so both food providers and consumers can have their peace of

mind, and online FDS can contribute to a wholesome halal supply chain.

2.4. Food Delivery Services during Covid-19 Pandemic

The coronavirus has restructured the economic setting where profound adjustments are
required among consumers, creating to new habits during lockdowns and quarantines. The demand
for better hygiene, cleaner and safer products have risen among the consumers concerning the
pandemic. Everyone is striving to adapt to a new normal, altering the consumer behaviour and
lifestyle. As this change continues, digital-commerce has seen a boost as consumers migrate online
to get their products and services [41].

In the food sector, online FDS provided a critical lifeline during the 2020 COVID-19 pandemic
for many people quarantined at home. Besides providing meals, many who’ve lost their jobs turn to
FDS as a new way to earn a living. Online FDS limits the face-to-face contact among consumers,
food providers and delivery people. The most recent advice from the WHO is that current evidence
indicates that COVID-19 virus is transmitted during close contact through respiratory droplets
(formed on coughing or sneezing) and by fomites. This poses a unique challenge for food delivery
riders. The food deliverers are possibly amongst those at highest risk of exposure due to the number
of people they see daily. Hence, preventive measures are essential and several guidelines need to be
adhered to [41].

In order to strictly control online FDS during the pandemic, the World Health Organization
(WHO), Food and Agricultural Organization of the United Nations (FAO), US Food Drug
Administration (FDA), Food Standards Agency in the United Kingdom, have provided guidance,
which includes practical advice to customers, to businesses selling food online as well as to local
authorities [42,43,44]. This includes highlights on best practices for food pick-up or delivery services.
In addition, in China, food safety practices through online FDS came into the attention due to the
report of foodborne illness incidents that stemmed from the microbiological risk of online food [45].
Therefore, the government of China has published the amendments to the Implementing
Regulations of the Food Safety Law enforcing online food businesses to monitor food and carry out
food examinations to ensure that the online food products are legally sourced, safely stored and
transferred [46]. Additionally, in Malaysia, the Ministry of Transport, has categorised FDS under p-
hailing; and released guidance to curb the spread of COVID-19 in the times of Controlled Movement
Order in April 2020.

Primarily, the aim of any extra measures on hygiene and sanitation implemented by food
businesses is to keep the COVID-19 virus out of their businesses. The virus will enter business
premises only when an infected person enters or contaminated products or items came into the
premises. Hence, the food businesses should follow best practices emphasized by the experts to
prevent any possibility of infection. FDS riders may have high risk of getting infected due to the
number of people they see daily [41].
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Therefore, WHO highlighted several guidelines for the delivery riders; i) Drivers and other
staff delivering to food premises should not leave their vehicles during delivery ii) Drivers should
be supplied with masks, an alcohol-based hand sanitizer, a disinfectant, and paper towels; iii)
Drivers should use a hand sanitizer before passing delivery documents to food premises staff; iv)
Disposable containers and packaging should be used to avoid the need for cleaning of any returns.
In the case of reusable containers, appropriate hygiene and sanitation protocols should be
implemented; v) Drivers delivering to food premises should be aware of the potential risks involved
in contact transmission of COVID-19; vi) Drivers need to be aware of physical distancing when
picking up deliveries and passing deliveries to customers; vii) and of the need to maintain a high
degree of personal cleanliness and to wear clean protective clothing; viii) Drivers also need to be
aware of the need to ensure that all transport containers are kept clean and frequently disinfected,
foods must be protected from contamination, and must be separated from other goods that may
cause contamination [42].

Subsequently, FDA and Centres for Disease Control and Prevention (CDC) suggested that
employees including food deliverers wash hands often with soap and water for at least 20 seconds,
especially after going to the bathroom, before eating, after blowing their nose, coughing or sneezing,
or after touching high touch surfaces, for example, on steering wheels, door handles, mobile devices
doorknobs, and doorbells. An alcohol-based hand sanitizer with at least 60% alcohol can be used if
there is no soap and water [43,47].

Poor personal hygiene, primarily ineffective hand washing, unhygienic practices during food
preparation, handling and storage creates the conditions that allows the proliferation and
transmission of disease-causing organisms such as bacteria, viruses and other food-borne pathogens
[48]. Hand hygiene is the most basic yet critical criterion for ensuring safe food handling by food
handlers. In fact, hand washing has long been known to be a fundamental precautionary measure
in health care settings [49], as well as in the kitchen, for preventing the spread of infectious disease
through human to human or human to food contact [50,51,52,53].

Next, ensure any wrapping and packaging used for food transport is done so that
contamination of the food is prevented. Practice social distancing when delivering food, e.g.,
offering “no touch” deliveries and sending text alerts or calling when deliveries have arrived [54].
The virus can infect if drivers touch a contaminated surface or shake hands with an infected person
with contaminated hands. This is why hand hygiene and physical distancing, is of paramount
importance and why contact surface sanitation is critical to avoid cross-contamination [42]. On top
of that, to minimize the impact to the environment, it is essential that all riders be responsible of
their masks and gloves by disposing them properly [54].

Thus, by providing the food delivery riders with the right resources, they can combat
probabilities of infection. This will not only benefit the riders, but the community as a whole, to
contain the spread of this virus. A personal hygiene and adherence to guidelines and preventive

measures go a long way and will eventually lead to a more promising path ahead.

3. CONCLUSION

Online FDS is a complex system that eases the customers on getting food at their desired taste,
time and place. Although, an integrated approach on the issues of the food safety and quality;
cleanliness and personal hygiene among food handlers at the end of the supply chain (online FDS) is
essential and requires more resources as an addition to the food literature, especially on halal supply
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chain. This information can guide as well as maintain the halal and food integrity in an online FDS
system to ensure improvement of halal supply chain.
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