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Abstract 
They use an experimental, empirical and exploratory approach to evaluate seven delivery 
models: Standard Delivery, Consolidated Systems, Dynamic Courier Routing (DCR), 
Hyper-Local Architectures, Green Delivery Programmes, Shared Delivery Platforms, and 
Blockchain-Based Platforms. Using a mixed-methods methodology, it uses Solution Building, 
Lean Theory testing, BPMN testing and full Solution Testing, supported by large NetLogo 
simulations involving more than 2,500 delivery cases per model. The results demonstrate that 
the DCR model delivers far superior quality than traditional systems with average delivery 
time 21.31 vs 54.70 minutes (a 61% efficiency improvement as observed in Henderson & 
Zhang (2023). Additionally, Value Stream Mapping exercises using Lean Theory show 18% 
operational savings via better utilization of resources, as per Kumar & Roberts (2024). Their 
results also support theoretical predictions about market density, proving that DCR delivery 
times are up to 37% shorter in dense urban environments. Combining findings from the grey 
literature with the science, this study closes a large hole in management research on food 
delivery effectiveness, with far-reaching practical implications for the industry. The major 
providers Glovo and Deliveroo already use hybrid models that juggle standard and DCR 
methodologies, but still face issues with policy compliance and rider behavior that can erode 
performance gains. Putting these novel delivery technologies into practice successfully will 
require cost-effective analysis and coordination of supply chain efforts, and this reflects the 
tension between innovation and implementation. This research adds to the literature and 
industry informing effective and adaptive food delivery practices in the ever-changing 
environment of last-mile logistics. 

 

  

 



 

 

 



 

Introduction 
 

Aim of the Research 

This doctoral research on the last-mile delivery industry, with an eye on home delivery – was 
funded by BKNO srl, with support of FSE REACT-EU (allocation PON 2014-2020), as part 
of a research project on innovation topics (Action IV.4). Experimental, empirical and 
exploratory, this paper is about the logistics of food deliveries in Italian restaurant companies. 
This requirement to make home deliveries more affordable resulted from the experiences in 
BKNO srl and in the other companies of the same type that led to the possibility of several 
situations that combine different delivery modes, different transport, or different ways of 
packing orders. It was a means of evaluating which one would be the most cost-effective and 
successful. The analysis used both internal company data and information from partner 
companies in the food delivery industry and the analysis first started by determining 
objectively what each scenario looks like based on Business Process Model and Notation and 
Lean Theory criteria. Significantly, an individual modelling program was created entirely 
from scratch within the NetLogo environment – a programmable modelling environment for 
natural and social simulations originally developed by Uri Wilensky in 1999, and further 
enhanced at the Center for Connected Learning and Computer-Based Modeling. This 
specialized NetLogo program design and implementation are the foundation of this PhD 
dissertation and a powerful and novel way of attempting to model the expected scenarios and 
verifying the accuracy of the outcomes. The computational analysis of the operational 
characteristics of various delivery arrangements gives the study some important data on how 
to decide whether to adopt a specific food delivery system for restaurant operators. It aims 
therefore at contributing to the literature, where there are relatively few management studies 
of food delivery’s efficiency, while also bringing much useful practical benefit by broadening 
non-academic literature and improving the knowhow of industry players engaged in the field. 

The Restaurant Industry 

Over the past few years, the restaurant industry and the food delivery industry have been 
going through a period of profound change. This transformation has been driven by shifting 
consumer preferences as well as the introduction of novel technologies. In the context of the 
global culinary environment and the food industry as a whole, these sectors play an extremely 
important role. Since the beginning of time, restaurants have been revered as social hubs 
where people congregate to enjoy mouthwatering dishes and to create moments that will be 
remembered for a long time. On the other hand, the mechanics of how we obtain and enjoy 
meals of restaurant quality have undergone a dramatic transformation as a result of the 
proliferation of on-demand food delivery services. The purpose of this introduction is to lay 
the groundwork for the subsequent exploration of the restaurant and food delivery industries, 
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which will involve diving into their history, the issues they confront, and the exciting potential 
they present in the modern world, which is driven by technology. 

  

The Environment of the Restaurant Market 
  

The restaurant industry is a constantly evolving and intricate sector that covers a diverse 
spectrum of facilities, ranging from quick-service restaurants to upscale dining 
establishments. (Matheson, et al., 2024) In order to understand the market environment in this 
sector, it is necessary to conduct an analysis of a number of elements, including consumer 
behavior, competitive dynamics, regulatory effects, and advanced technical developments. 
Through the application of findings from scientific research, this chapter investigates the 
fundamental aspects of the restaurant industry's market environment. 

There are a variety of elements that influence consumer behavior in the restaurant industry. 
Some of these factors include socioeconomic level, cultural preferences, and health 
consciousness. It has been demonstrated through research that consumers' dining decisions are 
frequently influenced by factors such as price, perceived quality, and convenience (Verbeke & 
Lopez, 2005). In addition, the growing knowledge of health and nutrition has resulted in an 
increase in the demand for food options that are both organic and healthful (Glanz, Basil, 
Maibach, Goldberg, & Snyder, 1998). 

  

The Dynamics of Competition 

Strong competition is a defining characteristic of the restaurant industry, which is 
characterized by a large number of players competing for market share 
(Fernández-de-Caleya-Dalmau et al., 2025). Porter's Five Forces is frequently utilized when 
analyzing the competitive dynamics in this industry. According to Porter (1980), the five 
forces consist of the following: the threat of new entrants, the negotiating power of suppliers, 
the bargaining power of customers, the threat of replacement products, and the competition 
within the industry themselves. In the process of determining the strategic measures that 
restaurants take, each of these forces plays a significant position. 
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Figure 1. Competitive Dynamics in the Restaurant Industry 

Existence of New Competitors: The ease with which new businesses might enter the 
restaurant industry varies depending on the market niche. When compared to entering the 
market with a franchise or a high-end restaurant, which requires considerable financial 
resources and brand awareness, the establishment of a small, independent restaurant may 
require a very cheap capital investment (Parsa, Self, Njite, & King, 2005). 

Power of Bargaining Suppliers The bargaining power of suppliers can have an effect on the 
cost structure of restaurants as well as their profitability. According to Fearne and Hughes 
(1999), this degree of power is influenced by a variety of factors, including the availability of 
raw materials, dependence on particular suppliers, and variations in the pricing of food. 

Bargaining Power of Customers Customers in the restaurant sector have a substantial amount 
of bargaining power since they have a wide variety of options available to them. This power is 
influenced by a variety of factors, including price sensitivity, brand loyalty, and the 
availability of alternative shopping options (Kimes, 2008). 

Concerns Regarding Substitutes The restaurant business faces a significant concern regarding 
the availability of substitute items. Customers have the ability to simply switch to eating at 
competing locations, ordering takeaway, or preparing their own meals at home. This challenge 
forces restaurants to separate themselves from their competitors by providing exceptional 
service and delivering distinctive products and services (Warde & Martens, 2000). 

Rivalry in the sector The restaurant sector is characterized by a high level of competition 
among its existing competitors. There are a number of factors that contribute to this 
competition, including competitive market saturation, high fixed costs, and cheap switching 
costs for clients. According to Parsa et al. (2005), restaurants frequently participate in 
practices such as price wars, promotional activities, and innovation in order to acquire a 
competitive advantage. 
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Factors That Affect Regulation 

Influences from regulatory bodies play a significant part in the formation of the environment 
of the restaurant market. There are a multitude of regulations that restaurants are required to 
comply with, including those pertaining to health and safety, labor legislation, environmental 
standards, and requirements for food labeling. According to the findings of research, 
restaurants may face difficulties as well as opportunities when it comes to complying with 
regulations. For instance, according to Henson and Caswell (1999), severe health and safety 
requirements can lead to an increase in operational expenses, but they can also lead to an 
increase in consumer trust and loyalty. 

Regulations Regarding Health and Safety It is obligatory for owners and operators of 
restaurants to maintain compliance with health and safety regulations. These standards ensure 
that customers are safe to consume, that they are clean, and that they are healthy in general. 
According to Baldwin, Cave, and Lodge (2012), failure to comply can result in financial 
penalties, legal action, and significant damage to one's image. 

Labour laws govern a variety of areas of employment in the restaurant business, including 
minimum pay, working hours, and employee benefits. These laws also govern many other 
aspects of employment. According to Nickson, Warhurst, Witz, and Cullen (2001), it is 
necessary to adhere to these laws in order to maintain a workforce that is both legally 
compliant and motivated by compliance. 

Environmental Standards: Restaurants are being compelled to comply with environmental 
standards that pertain to the management of trash, the consumption of energy, and the source 
of sustainable materials. The adherence to these criteria has the potential to improve the brand 
image of a restaurant and make it more appealing to customers who are concerned about the 
environment (Bohdanowicz, 2005). 

Regulatory Requirements for Food Labeling It is vital to have accurate food labels in order to 
tell customers about the nutritional content and ingredients of the goods that are offered on the 
menu. According to Roe, Levy, and Derby (1999), regulations concerning food labeling assist 
customers make educated decisions and ensure that there is transparency in the food industry. 

 

Progress in technological innovation 

Numerous technological improvements have brought about a substantial transformation in the 
environment of the restaurant business. Operations have been streamlined, customer 
experiences have been improved, and new insights have been supplied for decision-making 
opportunities as a result of innovations in digital technology, automation, and data analytics. 

The restaurant sector has been completely transformed by the introduction of digital ordering 
and delivery platforms, which have come into existence in recent years. Customers benefit 
from the ease that these platforms provide, while restaurants gain access to new revenue 
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streams. According to research conducted by Boyer, Hallowell, and Roth (2002), digital 
ordering systems have the potential to enhance both the accuracy of orders and the efficiency 
of operations. 

Automation and Robotics: Automation and< robotics are becoming more integrated into the 
operations of restaurants. According to Ivanov, Webster, and Berezina (2017), these 
technologies have the potential to decrease labor costs, increase consistency, and have a 
positive impact on service speed. These technologies include automated kitchen equipment 
and robotic servers. 

Data Analytics: Restaurants are able to obtain insights into client preferences, operational 
performance, and market trends through the use of data analytics solutions. Utilizing big data 
allows restaurants to make educated decisions regarding the design of their menus, the 
techniques they employ for marketing, and the management of their inventory (Davenport, 
2006). 

Customer Relationship Management Systems: CRM systems assist restaurants in managing 
interactions with customers, keeping track of preferences, and personalizing marketing 
efforts. According to Reinartz, Krafft, and Hoyer (2004), research indicates that an efficient 
implementation of customer relationship management can result in enhanced customer loyalty 
and higher sales. 

   

Food Delivery Market Conditions and Conditions 
  

In recent years, the food delivery market has experienced significant growth and undergone 
notable changes. The growth and transformation observed can be attributed to significant 
advancements in technology, changing consumer preferences, and the continuous evolution of 
the competitive landscape. This chapter examines the key elements of the food delivery 
market environment, drawing on scientific research to explore consumer behavior, market 
competition, regulatory influences, and technological advancements.  

Italy’s food delivery market is the expression of global trends as well as specific cultural 
influences that have shaped consumer preferences and company strategies. Back in the day, 
home delivery in Italy was only the domain of small pizzerias and small family-run 
businesses where home delivery was a complementary service rather than the core business. It 
was mostly informal, this service being ordered by phone and delivered by the workers of the 
establishment on bikes or scooters. The first priority was addressing the convenience of 
long-term consumers and not broad market penetration.  

The Italian food delivery industry changed significantly in the late 20th and early 21st 
centuries as a result of wider technological developments and changes in consumer habits at 
European and international levels. The internet and, after that, the smartphones made it 
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possible for customers to order food for a very real change, and so the emphasis started to 
move away from phone-based orders to the web. Italy’s e-commerce and digital economy 
growth rate was much lower than in other European countries due to a combination of factors 
including a strong preference for physical interaction at restaurants, the complexity of Italian 
regional cuisines and the first resistance to digital payments.  

However, with the growing number of digital literate individuals and the development of 
young technologically-savvy generations as large consumers, the demand for online food 
delivery has increased exponentially. The speed of this transition was also helped by the 
arrival in Italy of global food delivery services like Just Eat, Glovo and Deliveroo. This entry 
of these firms led to the use of high-end ordering systems online, easy-to-use mobile apps and 
advanced logistics management, thus growing the Italian food delivery industry by a wide 
margin.  

Food delivery industry in Italy is a revolutionised by technological changes. The use of GPS, 
order management in real time and the use of AI for logistical optimization has made it 
possible to speed up, rely on and include food delivery services. These technologies have not 
only made the delivery services more efficient, but they have made the customer experience 
better with real-time updates, estimated delivery time and easy payment.  

So too has the consumer preference change. The old Italian style of eating – which focuses 
intensely on the social and shared dimensions of consumption – was originally a real 
challenge to the food delivery industry. However, changes in living patterns, especially in 
urban populations, have pushed up the demand for time-saving, easy-to-reach dining 
solutions. The food delivery demand is also soaring because of several reasons like, working 
more and longer hours, the proliferation of single-person households, and the prevalence of 
remote work.  

Besides, the COVID-19 pandemic has also played a huge role in making the adoption and use 
of food delivery service faster in Italy. While strict lockdowns and social distancing was 
taking place, many customers turned to online food delivery as a safe and convenient 
alternative to a dining experience in person. Over this period, the popularity of deliveries had 
also soared, so even savvy consumers started using digital services for their food 
consumption.  

Italian food delivery market is driven by multinational as well as domestic companies. Global 
brands like Glovo, Deliveroo, Just Eat and others have built robust markets in large Italian 
cities. They have leveraged their global know-how and massive distribution systems. Such 
corporations have invested in marketing, alliances with the local restaurants and tech 
infrastructure to capture more of the market.  

However, there are now local rivals offering specialised services for the needs and local 
flavours of Italian consumers. And there are companies like Glovo, which started out in Spain 
but now dominates the Italian market, and that set themselves apart through delivery services 
not only of food but of groceries and medicines. Furthermore, smaller regionalised platforms 
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have capitalised on Italy’s varied cuisines by teaming up with local eateries to create 
dedicated menus based on local tastes.  

There’s competition in the Italian food delivery sector which have created innovation and 
better quality of service. Businesses are always looking for ways to differentiate themselves, 
be it through speedy delivery or exclusive deals with restaurants or high-end services like 
gourmet delivery. Because of the strong market competition, different platforms now apply 
heavy pricing policies including discounts and promotions to attract new users and keep 
existing users.  

Regulators have been the most significant driver of the evolution of Italy’s food delivery 
market. Regulations on food safety, labour rights and digital transactions introduced by the 
Italian government and the European Union are a direct consequence of how the food delivery 
service operates. 

One of the primary regulatory obstacles encountered by food delivery companies in Italy 
pertains to labor laws and the categorization of delivery riders. The classification of delivery 
riders as either independent contractors or employees has been the subject of continuous 
debate and legal examination, carrying substantial implications for their rights, benefits, and 
working conditions. The Italian government has implemented measures in order to address 
the increasing apprehensions surrounding the unstable nature of gig economy employment. 
These measures are specifically designed to enhance the well-being of delivery riders, 
encompassing safeguards for minimum wage and insurance coverage. 

Food safety regulations are of utmost importance in the food delivery market. The adherence 
to stringent standards for the transportation and handling of food is mandated by Italian 
regulations in order to guarantee the safety of food for consumption by food delivery services. 
The aforementioned circumstances have resulted in the creation of specialized transportation 
apparatus and procedures that are specifically designed to uphold the quality of food products 
throughout the delivery process. 

Moreover, the growing examination of digital platforms with regards to data privacy and 
consumer protection has had an impact on the functioning of food delivery companies in Italy. 
Adherence to the General Data Protection Regulation (GDPR) of the European Union is 
obligatory, necessitating companies to establish strong data protection protocols in order to 
ensure the security of customer information. 

 

Consumer's Opinions  

Convenience, characteristics that save time, and the growing ubiquity of digital technology all 
play a role in influencing consumer behavior in the market for meal delivery. According to the 
findings of research, the foremost factor that drives customers to use meal delivery services is 
the desire for convenience. According to research conducted by Ray, Dhir, Bala, and Kaur 
(2019), consumers place a high value on convenience, speed, and the opportunity to place 
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orders from a diverse range of eateries. In addition, the COVID-19 pandemic has hastened the 
use of food delivery services, as consumers have been trying to reduce their physical contact 
with the virus and adhere to instructions about social distance (Borsellino, Kaliji, & 
Schimmenti, 2020). 

  

The Dynamics of Competition 

In the market for food delivery, the competitive environment is characterized by the presence 
of major firms as well as a large number of smaller competitors. According to Porter (1980), 
the framework known as Porter's Five Forces offers a full study of the competitive dynamics 
that are present in this industry. 

There are generally few obstacles to entry in the food delivery sector, which makes it simple 
for new firms to enter the market. This presents a potential threat to existing competitors. New 
entrants, on the other hand, face severe competition from existing businesses who have a 
strong brand awareness and extensive delivery networks (Campbell, 2015). 

Suppliers' Bargaining strength The bargaining strength of suppliers in the market for food 
delivery might differ from one supplier to the next. There is a possibility that restaurants that 
are really well-known and have a dedicated clientele will have more leverage in negotiations. 
On the other hand, Butler, Hallowell, and Roth (2002) found that meal delivery platforms that 
are able to manage huge numbers of orders are in a better position to negotiate favourable 
terms with restaurant partners. 

Bargaining Power of Customers: Customers in the meal delivery business have tremendous 
bargaining power due to the availability of various delivery platforms and restaurants. 
According to Kimes (2011), the ease with which customers can switch between platforms 
helps to strengthen their negotiating power, which in turn compels businesses to provide 
superior service and competitive pricing. 

As a result of the fact that customers have the option of preparing their own meals at home, 
going out to eat, or making use of alternative meal solutions like meal kits, the threat of 
substitutes is significant. According to Wang, Wang, and Tai's 2020 research, in order to 
maintain their customer base, food delivery businesses need to ensure that they are always 
innovating and improving their value propositions. 

Rivalry in the Industry As a result of intense competition among food delivery platforms, 
businesses are vying with one another in terms of price, delivery speed, and service quality. 
For the purpose of capturing a larger portion of the market, major competitors frequently 
engage in aggressive marketing and promotional strategies (Campbell, 2015). 
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Factors That Affect Regulation 

Food delivery services are subject to a variety of regulatory factors, which have an effect on 
both their operations and their growth. The restrictions in question pertain to the protection of 
consumers, as well as labor legislation and food safety. 

Food Safety Regulations It is essential for food delivery services to ensure that they are in 
compliance with food safety regulations. Because of these restrictions, food is cooked, 
handled, and delivered in a safe manner, which helps to reduce illnesses that are caused by 
foodborne pathogens. According to Baldwin, Cave, and Lodge (2012), failure to comply 
might result in various legal implications as well as damage to the reputation of the business. 

The employment circumstances of delivery drivers and other workers in the food delivery 
business are governed by labor regulations. Workers in this market include delivery drivers. 
Within this industry, it is essential to address issues such as minimum wage, working hours, 
and legislation pertaining to the gig economy. According to Cherry (2019), businesses are 
required to manage these restrictions in order to keep a workforce that is both compliant and 
motivated. 

Consumer Protection: Regulations that pertain to consumer protection ensure that the market 
for food delivery is both transparent and fair. According to Hirsh (2020), these standards 
encompass a variety of topics, including accurate menu listings, transparent pricing, and the 
protection of clients' data privacy when they use digital platforms. 

  

Progress in technological innovation 

This new technology is one of the major factors behind the growth of meal delivery market. 
Food delivery has become much more convenient and efficient because of the technology 
developments like digital platform, mobile application, and logistic technology.  

Digital Platforms & Mobile Applications: With the expansion of digital platforms & mobile 
apps, customers can now order food from these platforms, and have more ease in doing so. 
According to Ray et al.  (2019), they enable order monitoring in real-time, payment 
management, personalized recommendations and more for a better overall customer 
experience.  

Technologies in Logistics and Delivery: Latest technologies related to logistics and delivery 
like routes optimising algorithms and automated dispatch systems have also led to a rise in 
efficiency of food delivery. These technologies reduce delivery times and cost, Lin, Zhou, and 
Du (2018) point out.  

Artificial intelligence (AI) & Machine learning (ML) is increasingly being used in order to 
process data regarding the customer and deliver better services. Kietzmann, Paschen, and 
Treen (2018).In the case of food delivery services, based on the insights from AI, they are 
able to forecast demand, control stock, and tailor marketing campaigns accordingly.  
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Blockchain Technology: The blockchain can bring the chain more transparent and traceable 
which can be useful for food delivery services. It can guarantee the quality of food from farm 
to plate, and therefore build trust with consumers (Tian, 2017). 

  

Case Studies and Uses of the Technology 

The intersection of the ideas of Solution Building and Solution Testing has the potential to 
provide synergies that can be utilised to address issues in the market for food delivery. The 
practical application of these theories is demonstrated through case studies conducted in the 
fields of management and economics. 

Solution Building was utilised by a renowned food delivery platform in order to find possible 
areas for expansion as part of their market expansion strategy. In order to pilot the service in a 
number of cities, Solution Testing was utilised to collect information on the preferences of 
customers and the difficulties encountered in operations. According to Kimes (2011), the 
company was able to successfully grow its market presence by utilising an iterative testing 
and refinement process. 

An organization that provides food delivery services employed Solution Building in order to 
discover inefficiencies in its delivery operations. This was done in order to improve 
operational efficiency. In order to analyse and optimise delivery routes and driver schedules, 
many techniques from the Solution Testing methodology were utilised. These techniques 
included A/B testing and simulation modelling. According to Lin et al. (2018), this resulted in 
considerable gains in both the speed of delivery and the reduction of costs. 

Programs for Customer Retention: In order to improve their ability to retain customers, a meal 
delivery firm designed a number of different loyalty programs while employing Solution 
Building. For the purpose of determining the influence that these programs have on customer 
retention rates and order frequency, controlled experiments and data analysis were utilised to 
test and analysed the programs. The most successful programs were expanded, which resulted 
to an increase in both the amount of revenue and the amount of customer loyalty (Ray et al., 
2019). 
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Impact of the pandemic  

Since the beginning of time, the restaurant business has been an essential component of social 
interaction, serving as a place where individuals congregate to savour meals and make 
memories. Nevertheless, the emergence of the COVID-19 pandemic in the early 2020s 
brought up issues that had never been seen before in this industry, thus necessitating the need 
for rapid adaptation and novel answers. One Huddle states that "the COVID-19 pandemic has 
had a significant impact on the restaurant industry as a whole, with many businesses 
struggling to stay afloat". This chapter digs into the myriad ways in which the pandemic has 
affected the restaurant sector. It highlights the challenges, adjustments, and eventual resiliency 
that restaurateurs and their teams all across the world have demonstrated. 

Following the declaration by the World Health Organisation that COVID-19 was a global 
pandemic, governments all over the world instituted stringent lockdown procedures in an 
effort to prevent the virus from spreading further. As the COVID-19 issue extended across the 
world, the restaurant business was among the industries that were most severely impacted 
(Monterail). Among the first businesses to face the full impact of these restrictions were 
establishments such as restaurants, cafes, and bars. Traditional dining experiences were 
rendered impossible due to the fact that dining rooms were locked and social distance norms 
were enforced. A significant number of proprietors of restaurants experienced an immediate 
and severe financial problem as a result of this sudden halt in operations. 

An atmosphere of apprehension and uncertainty prevailed for the first several weeks. The risk 
of permanent closure was a threat to a great number of establishments, particularly small 
restaurants that were owned by families. Numerous companies' continued existence was in 
jeopardy as a result of the precipitous decline in their income and the maintenance of their 
fixed expenses, which included rent and utilities. As a result of the widespread 
implementation of staff layoffs, millions of restaurant employees all over the world found 
themselves without permanent employment virtually overnight.  

In spite of the devastating circumstances, the restaurant business immediately started to adjust 
and adjust to the new circumstances. The switch to takeaway and delivery services was one of 
the first important transformations from the previous state of affairs. A number of years into 
the future, the restaurant business was spurred forward by the epidemic. The restaurant 
business has undergone seven significant shifts since COVID-19, and we are going to take a 
look at them here (Apicbase). Establishing online ordering systems and forming partnerships 
with delivery companies such as Glovo, Deliveroo, and Just Eat was a priority for restaurants 
that had never before provided these options to their customers. Many people were able to 
continue making some revenue, albeit at a lower level, thanks to this pivot, which gave them 
with a lifeline from the beginning. 

Additionally, the epidemic has quickened the pace at which the sector is adopting new 
technologies. Increasingly, smartphone ordering, contactless payment systems, and QR code 
menus have become the norm, thereby reducing the amount of physical interaction that is 
required and harmonising with modern health protocols. Ghost kitchens are commercial 

11 



 

cooking areas that cater purely to delivery orders. They have arisen as a new business model, 
which enables restaurateurs to cut their overhead expenditures and concentrate solely on 
takeaway and delivery.  

By the time the pandemic was over, the community's support for neighbourhood restaurants 
had become a formidable force. The patrons of their preferred dining establishments came 
together to show their support by taking part in activities such as "Takeout Tuesday" and 
purchasing gift cards in order to provide instant financial assistance. The hardship of small 
businesses was brought to light through social media campaigns, which developed a sense of 
sympathy and encouraged patronage of these enterprises.  

In addition, governments intervened by providing a variety of aid packages that were aimed to 
assist enterprises that were doing poorly. Additionally, the Pay cheque Protection Program 
(PPP) in the United States provided forgiven loans to restaurants in order to assist them in 
retaining their employees and covering necessary expenses. In other nations, schemes that 
were quite similar to this one were implemented, which provided essential financial help. 
However, the efficacy and reach of these measures varied, and many proprietors of restaurants 
found themselves having to navigate bureaucratic processes that were difficult to understand 
in order to have access to the cash. 

Due to the fact that the pandemic continued, eateries started coming up with new ideas and 
reinventing themselves in inventive ways. Cities all around the world began to ease laws in 
order to make room for more patio sitting, which resulted in the outdoor dining industry 
becoming a reality. The streets of cities such as New York City and Paris were transformed 
into lively dining areas, which added a new dimension to the experience of living in an urban 
environment. Igloos and heated tents became popular solutions for situations that occurred in 
colder locations. These solutions made it possible to continue dining outside even during the 
winter months. 

In addition, chefs and restaurant owners investigated new avenues of revenue generation, such 
as meal kits and food delivery services. Customers were able to duplicate distinctive dishes at 
home with the use of do-it-yourself meal kits that were offered by high-end restaurants. 
Additionally, several of them shifted their focus to offering pantry essentials, artisanal 
products, and wine, effectively transforming themselves into miniature grocery stores. The 
rise in popularity of virtual cooking classes and wine tastings has made it possible for 
restaurants to interact with their customers in novel ways. 

The importance of digital marketing for restaurants increased as the number of in-person 
dining options decreased. Support for client involvement was maintained through the use of 
social media platforms, email newsletters, and online advertising, which also helped promote 
new product offerings. Keeping the brand alive in the minds of customers was accomplished 
via the use of creative campaigns and storytelling that highlighted the tenacity of the 
restaurant personnel as well as the quality of the food in the establishment. 
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The usage of user-generated content and relationships with influential individuals also played 
a big influence. When restaurants wanted to attract a larger audience, they worked together 
with food bloggers and influencers to leverage their platforms to promote takeaway and 
delivery services. In order to enhance business, genuine endorsements were offered by 
customers in the form of reviews and social media posts that showcased their experiences 
dining at home. 

Following the gradual recovery of the world from the epidemic, the restaurant business was 
confronted with an environment that had undergone significant change. Some of the changes 
that have been brought about as a result of the pandemic are likely to have repercussions that 
are long-lasting. The focus on technology, which includes everything from contactless 
payments to online purchasing, is not going away any time soon. A significant number of 
cities have made outdoor dining a permanent fixture, which has contributed to the creation of 
urban environments that are more dynamic and adaptable. TSC Associates states that even if 
you have successfully reopened your restaurant in the midst of the COVID-19 epidemic, the 
pandemic will continue to have a long-lasting influence on the restaurant business. 

Additionally, the pandemic brought to light the significance of resiliency and adaptability in 
the hospitality business. Businesses who were able to survive did so by being adaptable, 
welcoming change, and discovering new methods to interact with their clientele throughout 
this period of time. This innovative spirit will continue to propel the sector ahead, as 
restaurateurs will continue to apply the lessons they learnt during the pandemic to the issues 
that they will face in the future. 

The COVID-19 pandemic had a significant influence on the restaurant sector, causing it to 
face issues that had never been seen before and requiring it to modify its practices quickly. A 
great number of restaurants were able to successfully manage these challenging times and 
emerge stronger as a result of their tenacity, inventiveness, and community support. This 
epidemic has irrevocably altered the manner in which we consume food, so laying the 
groundwork for an industry that will be more adaptable, technology-driven, and resilient in 
the years to come. 

 

During the COVID-19 pandemic, Italy, which has a long and illustrious culinary legacy as 
well as a robust food culture, encountered a different set of obstacles. The Italian restaurant 
business was severely impacted by the virus as it spread throughout the country. This included 
both modest trattorias and well-known institutions that were awarded Michelin stars. This 
chapter digs into the specific experiences of Italian restaurateurs, showing the cultural, 
economic, and societal ramifications of the epidemic as well as the inventive answers that 
evolved as a result of the pandemic. 

Italy was one of the first countries in Europe to have a serious breakout of COVID-19, which 
resulted in a lockdown policy being implemented across the country in March of 2020. The 
hospitality industry was struck hardest by the decision of the government to implement 
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stringent measures, which included the closure of all firms that were not vital to the operation 
of the business. Restaurants, cafes, and bars, which are essential components of Italian social 
life, were compelled to close their doors, leaving proprietors and staff in a condition of 
uncertainty. 

Immediate financial turmoil was brought about as a result of the unexpected halt of 
operations. There are a lot of Italian restaurants that operate on slim margins, particularly 
those that are located in more rural and smaller towns. The loss of daily revenue from clients 
who dined in posed a danger to their ability to continue existing. As a result of the cessation 
of international travel, iconic food locations in cities such as Rome, Milan, and Florence, 
which are often teeming with tourists, experienced a significant decrease in overall 
commerce. 

The Italian restaurant business has shown amazing resilience in spite of the huge problems it 
has faced. One of the first adjustments that was made was the transition to services that 
offered takeaway and delivery. Due to the fact that eating out is such an integral aspect of 
Italian culture, many Italian restaurants have traditionally not placed a strong emphasis on 
food options like these. On the other hand, in order to maintain their financial stability, even 
the most upscale restaurants started providing takeout menu information. 

In addition, the Italian government made this shift easier by reducing the number of rules and 
encouraging the use of delivery services. Some of the local platforms, such as Just Eat Italy 
and Glovo, experienced an increase in demand. A great number of eateries implemented their 
very own delivery systems.  
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Impact of Food Delivery on Businesses 
 

A revolution has taken place in the restaurant sector as a result of the proliferation of food 
delivery services. These services have brought about significant changes that have reoriented 
business operations and interactions with customers. There have been new chances for 
expansion and adaptability brought about by the introduction of platforms such as Glovo, 
Deliveroo, and Just Eat. However, these platforms have also brought about a set of obstacles 
that restaurants need to tackle in order to maintain their competitive edge. There are a great 
number of academic studies and publications from the restaurant sector that demonstrate the 
tremendous and complex impact that these services have had on the restaurant industry. 

According to an in-depth analysis, "online food delivery has been a huge change for 
restaurants". The analysis also said that the platforms have brought delivery services to be 
quick and effective that can meet the demands of customers (Typeset, 2023). Thanks to this 
shift to delivery, restaurants are now able to serve a much wider range of customers and still 
earn their incomes, even when certain circumstances are very tight such as the COVID-19 
pandemic. There are also times when traditional dine-in services have been stymied or 
discontinued, and this adaptability has proved necessary in these moments. To give an 
example of how useful these platforms are to ensure the continuation of a business, at the 
peak of the pandemic, many restaurants had to entirely depend on delivery and takeaway to 
keep up.  

The commercial consequences of a partnership with delivery companies, however, are 
especially thorny. While these partnerships can increase top-line sales through leverage of 
pre-existing operations, the cost associated with them could seriously diminish margins which 
are already very thin in the restaurant industry (ShiftPixy, 2021). This is because of the 
commission fees normally charged by delivery platforms are very high. These charges can 
amount to 15 to 30 percent of the order, which is a problem for restaurants to sustain profits. 
Because this two-fold is what ensures that higher revenues are offset by higher operating 
expenses, restaurateurs need to be careful in their decisions about how they want to deal with 
delivery services.  

Managing these challenges have required industry-wide changes of strategy that have been 
particularly critical. Delivery can build customer loyalty, improve profitability and allow 
restaurants to enter new segments, Cannon Logistics (2024) claims. Deliveries, when applied 
well, will do all of this. Such restaurants, for example, have created their own menus that can 
only be delivered. These menus cut down on kitchen time and prep time and this is a major 
improvement for customer satisfaction. It’s also a technology upgrade for most restaurants 
with the shift to ordering and delivery online. They have added upgrades including digitalised 
menus and contactless payment. Not only do these upgrades comply with the needs of modern 
customers, but they also abide by the health standards and guarantee the safety of both 
workers and customers. 
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There is a substantial amount of data that demonstrates the enormous impact that online food 
delivery services have with regard to the restaurant business. According to a comprehensive 
analysis, "the impact of online food delivery on the restaurant industry is significant." The 
review also noted that these platforms have brought delivery services that are both prompt and 
efficient, which are able to match the expectations of customers (Typeset, 2023). As a result 
of the change towards delivery, restaurants have been able to reach a larger client base and 
continue to retain revenue streams, especially in the face of limiting circumstances such as the 
COVID-19 epidemic. The implementation of this change has proven to be especially 
significant during times when traditional dine-in services have been disrupted. This has 
enabled restaurants to continue their operations and provide service to their clients through 
alternative channels. 

However, the financial repercussions of forming a partnership with delivery providers are 
complicated and involve a variety of factors. Although these collaborations have the potential 
to boost top-line sales by utilising already established operations, the costs that are associated 
with them have the potential to drastically reduce profit margins, which are currently rather 
low in the restaurant business (ShiftPixy, 2021). The commission costs that are often charged 
by delivery platforms are quite high, typically ranging from fifteen percent to thirty percent 
per order. This makes it difficult for restaurants to maintain their profitability. Due to the fact 
that this duality provides a scenario in which enhanced income potential is counterbalanced 
by increased operating expenses, rigorous strategic planning and cost management are 
required. 

There have been more empirical research that have investigated the effects that these services 
have on financial performance. According to the findings of a study conducted on the 
Malaysian restaurant industry, internet meal delivery services had a discernible impact on the 
financial well-being of restaurant enterprises. This finding highlights the importance of 
strategic management in order to maximise the benefits while simultaneously minimising the 
expenses that are associated with these services (Ibrahim et al., 2022). The need of efficient 
cost management and strategic planning was brought to light by this study, which emphasised 
the significance of utilising the benefits offered by meal delivery services. The authors made 
the observation that "restaurants must implement robust financial strategies in order to 
manage the high commissions charged by delivery platforms and ensure sustainable 
profitability" (Ibrahim et al., 2022). 

The conclusions of this study have been supported by additional research, which highlights 
the financial burden that delivery services can impose on eateries. The findings of an 
economic analysis that was published in ScienceDirect stated that "food-delivery platforms 
can charge restaurants for the delivery services at 30% per order." This is especially 
detrimental to smaller restaurants and small enterprises, who sometimes have very slim profit 
margins (ScienceDirect, 2023). The high cost structure of restaurants makes it necessary for 
them to use strategic financial management measures in order to reduce the negative effects 
that these practices have on their bottom line. 

16 



 

In order to successfully navigate these issues, strategic changes within the industry have been 
particularly important. Delivery services have the potential to develop customer loyalty, 
increase profitability, and enable restaurants to grow into new market segments, according to 
research conducted by Cannon Logistics (2024). When used effectively, delivery services can 
accomplish all of these things. Several restaurants, for instance, have designed menus that are 
only available for delivery. These menus streamline kitchen operations and reduce the amount 
of time needed for preparation, which ultimately results in increased efficiency and 
satisfaction among customers. Additionally, the switch to online ordering systems and 
delivery services has prompted a technological upgrade for many restaurants. These upgrades 
have included the incorporation of features such as digitised menus and contactless payment 
methods. Not only do these improvements conform to the desires of modern consumers, but 
they also comply with health guidelines, which guarantees the safety of both the personnel 
and the clients. 

In addition, the dynamic interaction between traditional dining experiences and internet 
ordering has resulted in a change in the behavior of customers. The research that was 
published on Semantic Scholar reveals that the rise of internet food delivery has caused 
disruption in the typically offline restaurant industry, which presents both opportunities and 
challenges (Collison, 2023). The research highlights the need of restaurants adjusting to these 
changes by expanding their digital presence and developing new models for the delivery of 
their services. Restaurants are now required to strike a balance between the needs of in-person 
eating and the growing preference for delivery choices that are handy and available on 
demand. 

The restaurant sector has been profoundly altered as a result of the introduction of restaurants 
that offer food delivery services; despite the fact that these services present opportunities for 
greater revenue and connection with customers, they also present substantial hurdles in terms 
of organizational and financial management. The findings of academic research offer 
restaurants useful advice on how to capitalize on the benefits of delivery services while 
simultaneously addressing the obstacles that are intrinsic to these services. This is especially 
important as restaurants continue to navigate this changing terrain. The increasing 
incorporation of delivery services, the continuing development of technology improvements, 
and the ever-changing preferences of customers are expected to have a significant impact on 
the future of the restaurant sector. 

The incorporation of meal delivery services has definitely not been devoid of any negative 
consequences. While these services have presented potential for expansion, they have also 
presented obstacles, such as increasing competition and dependence on third-party platforms, 
according to a report that was published by Food Business 101 in the year 2023. A growing 
number of restaurants are competing with one another for exposure on delivery apps, which 
has led to an intensification of the competitive scene. Due to the increased level of 
competition, it is necessary to implement creative marketing techniques and prioritise 
providing great service in order to attract and keep clients. 
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In addition, the dynamic interaction between traditional dining experiences and internet 
ordering has resulted in a change in the behavior of customers. The research that was 
published on Semantic Scholar reveals that the rise of internet food delivery has caused 
disruption in the typically offline restaurant industry, which presents both opportunities and 
challenges (Collison, 2023). The research highlights the need of restaurants adjusting to these 
changes by expanding their digital presence and developing new models for the delivery of 
their services. Restaurants are now required to strike a balance between the needs of in-person 
eating and the growing preference for delivery choices that are handy and available on 
demand. 

In summing up, the introduction of meal delivery services has resulted in a significant and 
widespread transformation within the restaurant business; despite the fact that these services 
present opportunities for greater revenue and connection with customers, they also present 
substantial hurdles in terms of organizational and financial management. The findings of 
academic research offer restaurants useful advice on how to capitalize on the benefits of 
delivery services while simultaneously addressing the obstacles that are intrinsic to these 
services. This is especially important as restaurants continue to navigate this changing terrain. 
The increasing incorporation of delivery services, the continuing development of technology 
improvements, and the ever-changing preferences of customers are expected to have a 
significant impact on the future of the restaurant sector. 

  

Opportunity analysis 

Over the course of the last ten years, the industry for food delivery has experienced 
phenomenal expansion. This increase has been fuelled by developments in technology, 
shifting preferences among consumers, and the recent COVID-19 epidemic. The shift towards 
convenience, in conjunction with the growth of online platforms such as Glovo, Deliveroo, 
and Just Eat, has resulted in the creation of a market landscape that is both dynamic and 
increasingly competitive. The prospects that exist within the market for food delivery are 
investigated in this analysis, which is supported by current studies and reports from the 
industry. 

 

Expanding Consumer Base 

Because of the convenience that meal delivery services provide, they have attracted a wide 
variety of customers, including families, students, and professionals who are constantly on the 
go. Platforms such as Glovo, Deliveroo, and Just Eat have considerably expanded their appeal 
as a result of the accessibility and variety of food options that they provide. According to 
research conducted by Cannon Logistics (2024), the widespread appeal of food delivery is 
highlighted by the fact that "the ease of ordering and the variety of options available have 
made delivery services popular among different demographic groups" (Cannon Logistics, 
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2024). This diverse client base is an essential factor in the continued expansion of the market 
since it guarantees a continuous demand across a variety of demographic subgroups within the 
population. 

  

Progress in technological innovation  

The market for meal delivery has had significant growth and potential thanks in large part to 
the contributions of technological advancements. The incorporation of cutting-edge 
technology like artificial intelligence, machine learning, and data analytics has resulted in an 
improvement in the effectiveness of food delivery platforms as well as the quality of the user 
experience available to them. According to a report that was published by ScienceDirect in 
the year 2023, the utilisation of artificial intelligence for the purpose of route optimisation and 
personalised recommendations has significantly improved delivery times and customer 
satisfaction. Through the implementation of these technological advancements, operations 
have been streamlined, delivery times have been decreased, and customer involvement has 
been boosted, all of which have contributed to the overall growth of the market. 

A further improvement in the customer experience has been brought about by technological 
advancements like as contactless payments, computerised menus, and real-time tracking 
information. These technological advancements not only cater to the needs of current 
consumers regarding safety and convenience, but they also make it possible for delivery 
services to function in a more effective manner. Because of this, technological improvements 
continue to be a crucial component in the growth of the food delivery business as well as the 
potential that it possesses.  

An increase in the number of orders placed 

Utilizing food delivery services on a regular basis has resulted in a rise in the number of times 
that orders are placed. As a result of consumers' growing reliance on food delivery for their 
regular meals, restaurants are experiencing increased order volumes and more consistent 
revenue streams that they may capitalise on. "Consumers are increasingly relying on food 
delivery for regular meals, leading to higher order volumes and consistent revenue streams for 
restaurants," according to Typeset (2023). This is a trend that is expected to continue in the 
foreseeable future. This tendency is especially noticeable in urban areas, where consumers are 
more likely to make frequent use of delivery services due to their busy lifestyles and their 
preference for convenience. 

  

Entry into New Markets and Expansion 

The meal delivery industry has a lot of room for expansion due to the substantial prospects 
presented by emerging economies. Additionally, the potential client base for food delivery 
services is growing as the number of people who have access to the internet and use 
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smartphones continues to rise around the world, particularly in developing nations. According 
to the findings of a study conducted by Ibrahim et al. (2022) on the Malaysian market, "there 
is substantial room for growth in developing regions, where online food delivery services are 
still in their nascent stages" (Ibrahim et al., 2022). Because of this development into new 
geographic regions, delivery platforms are now able to gain access to populations that were 
previously underserved, which will drive additional growth. 

Furthermore, entering new markets frequently requires tailoring services to the preferences 
and requirements of the local community. This can result in the development of creative 
solutions and the provision of individualised products and services. By increasing the client 
base and diversifying the sources of revenue, this strategic expansion not only makes the 
business model more resistant to swings in the market, but it also grows the customer base 
(Franceschielli et al., 2018). 

  

Collaborative and Strategic Partnerships 

There is potential for reciprocal growth to be driven by collaborations between delivery 
platforms and eateries. In its report from 2021, ShiftPixy notes the fact that "partnerships with 
popular local eateries and chains can enhance the visibility and appeal of delivery services, 
thereby attracting more customers to the platform" (ShiftPixy, 2021). These collaborations 
have the potential to exploit the brand equity and customer loyalty of well-established 
restaurants, so giving delivery platforms with an advantage over their competitors. In 
addition, creative partnerships can lead to better performance (Ferraris et al, 2020) 

In addition, partnerships with corporations and events constitute yet another significant 
prospect for expansion opportunities. By catering to corporate clients and huge events, 
delivery services are able to secure bulk orders, which contribute significantly to the money 
that they generate. This diversification of clientele ensures that the delivery platforms are not 
primarily dependent on the orders placed by specific customers. 

  

Provision of a Wide Range of Services 

There is a growing desire for quick home delivery of everyday essentials, and delivery 
platforms can address this demand by expanding their offerings to include grocery delivery 
services in addition to restaurant food delivery. According to Food Business 101 (2023), "the 
integration of grocery delivery into existing platforms has the potential to significantly boost 
overall sales," this diversification has the ability to capture a larger market segment. This is 
something that can be noticed. Not only does this shift improve the value proposition of 
delivery platforms, but it also raises the relevance and utility of these platforms in the 
day-to-day lives of consumers. Additionally, the implementation of subscription-based models 
for consumers who participate on a regular basis can guarantee consistent revenue streams. 
The fact that these models can provide advantages such as free delivery, exclusive discounts, 
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and priority treatment to their customers makes them appealing to those who use them 
frequently. In addition to this, subscription services contribute to the development of client 
loyalty and make it possible for platforms to generate predictable revenue. 

  

Partnership Between Restaurants 

A fundamental component of the expansion plan for the food delivery sector is the 
establishment of partnerships between delivery platforms and participating restaurants. Not 
only can these agreements increase the visibility and appeal of delivery services, but they also 
foster the acquisition and retention of customers. Delivery platforms have the ability to tap 
into established customer bases by forming partnerships with well-known chains and popular 
local eateries. This allows them to capitalise on the brand equity and customer loyalty that 
these restaurants have built up over the course of their existence. 

In its report from 2021, ShiftPixy notes the fact that "partnerships with popular local eateries 
and chains can enhance the visibility and appeal of delivery services, thereby attracting more 
customers to the platform" (ShiftPixy, 2021). These agreements are beneficial to both parties 
involved. Restaurants are able to reach a larger audience as a result of the enormous reach of 
the delivery platform, while the platform reaps the benefits of increased traffic and orders 
created by the restaurant's customer following.  

Strategic Alliances with Businesses and Events 

The formation of corporate alliances is yet another key prospect for the expansion of food 
delivery services. It is possible for delivery platforms to acquire big orders for meetings, 
events, and routine office lunches if they cater to corporate clientele. This particular line of 
business provides a consistent flow of high-volume orders, which makes a significant 
contribution to revenue. In addition, delivery services are able to provide customised 
solutions, such as meal plans that are based on subscriptions, for corporate clients, which 
results in a steady and predictable income. 

It is also possible to take advantage of lucrative prospects thanks to the flexibility to manage 
large gatherings and special events. Delivery platforms have the ability to develop 
partnerships with event organizers in order to offer food services for important events such as 
weddings, conferences, and other events of significance. Platforms are able to tap into new 
revenue sources and lessen their dependence on individual consumer orders as a result of their 
diversification into event catering. 

  

Partnerships with Third-Party Logistics Companies 

A great number of food delivery platforms have formed partnerships with third-party logistics 
companies in order to improve their operational efficiency and broaden their service options. 
As a result of these agreements, delivery services are able to successfully manage huge order 
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volumes, optimise delivery routes, and guarantee timely deliveries. Utilizing the knowledge 
and infrastructure of well-established logistics companies is beneficial to food delivery 
platforms since it helps them maintain the quality of their services and their customers' 
pleasure. According to Cannon Logistics (2024), "strategic logistics partnerships enable 
delivery platforms to scale operations efficiently, particularly during peak times and in 
high-demand areas" (Cannon Logistics, 2024). This is particularly prevalent during peak 
times and in areas with high demand. For the purpose of maintaining growth and satisfying 
the expectations of customers for prompt and dependable delivery, these relationships are 
absolutely necessary. 

 

Partnerships in Marketing and Promotional Activities 

When it comes to increasing brand awareness and customer engagement, building 
partnerships with marketing agencies and influential individuals is absolutely necessary. The 
creation of appealing promotional campaigns is frequently accomplished through partnerships 
between delivery platforms and food bloggers, social media influencers, and marketing 
organisations. By utilising the reach and influence of well-known individuals, these 
partnerships are able to bring in new clients while simultaneously retaining an existing 
customer base. 

According to Food Business 101 (2023), "innovative marketing strategies and partnerships 
with influencers are essential in a highly competitive landscape, helping platforms 
differentiate themselves and build brand loyalty" (Food Business 101, 2023). This statement 
is made in reference to the fact that the landscape is extremely competitive. Food delivery 
services have the ability to increase their visibility and appeal to a wider audience by utilising 
the platforms and audiences that are provided by these marketing partners. 

  

Strategic Alliances in Technology 

In order to maintain a competitive advantage in the market for food delivery, platforms are 
constantly looking for technological collaborations that enable them to improve the services 
they provide. Collaborations with technology companies make it possible for delivery 
platforms to incorporate the most cutting-edge features, such as recommendations driven by 
artificial intelligence, real-time tracking, and personalised user experiences. 

ScienceDirect (2023) emphasises the significance of these partnerships by stating that 
"collaborations with technology firms have enabled delivery platforms to adopt AI for route 
optimisation and personalised recommendations, significantly improving delivery times and 
customer satisfaction" (ScienceDirect, 2023). This statement highlights the importance of 
these partnerships. Not only do these technology advancements boost operational efficiency, 
but they also improve the overall user experience, which in turn drives client retention and 
loyalty. 
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Collaborations Across Different Industries 

Partnerships that span many industries, such as those with grocery shops and retail chains, 
offer additional prospects for growth for food delivery platforms. The platforms have the 
potential to seize a larger portion of the market for home delivery if they broaden the scope of 
their service offerings to include deliveries of groceries and retail items. The diversification of 
their business not only increases the size of their consumer base but also generates additional 
sources of revenue. 

The article "Food Business 101 (2023)" claims that "the integration of grocery delivery into 
existing platforms has the potential to significantly boost overall sales" (Food Business 101, 
2023). These collaborations between other industries make it possible for food delivery 
services to become one-stop solutions for all delivery needs, which increases the relevance 
and utility of these services in the lives of consumers on a regular basis. 

 

Exorbitant Commission Rates 

When it comes to the obstacles that restaurants face when they join with food delivery 
platforms, one of the most significant challenges is the hefty commission costs. As a result of 
these costs, which typically range from fifteen percent to thirty percent each order, profit 
margins, which are already rather slim in the restaurant industry, can be considerably eroded 
due to the fact that they do not possess the same level of financial resilience as larger chains, 
small and independent restaurants can find this financial strain to be particularly painful. 

According to ScienceDirect (2023), "the high cost structure necessitates that restaurants adopt 
strategic financial management practices to mitigate adverse impacts on their bottom line" 
(ScienceDirect, 2023). This is stated in the article. Restaurants have the ability to negotiate 
better commission rates with delivery platforms or investigate other models such as exclusive 
partnerships, which may give cheaper costs in exchange for exclusivity. Both of these options 
are available to restaurants in order to mitigate the impact of this difficulty. As an additional 
measure, several restaurants are working on establishing their very own in-house delivery 
systems in order to completely avoid these exorbitant expenses. 

 

The Retention of Customers  

Keeping the loyalty of customers in a market that is extremely competitive is another big 
challenge. Customers are able to effortlessly select between several meal delivery services 
depending on aspects such as pricing, delivery time, and promotions because there are 
numerous options available to them. Due to the high degree of competition, delivery 
platforms are required to continuously develop and improve their services in order to maintain 
their customer base within the industry. 
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Customer retention can be improved by the implementation of innovative marketing methods, 
personalised incentives, and loyalty programs. Customer loyalty programs and targeted 
marketing efforts are vital in a highly competitive landscape, according to Cannon Logistics 
(2024), which states that "customer loyalty programs and targeted marketing efforts are 
essential." The implementation of a powerful customer relationship management system can 
give delivery platforms the ability to better understand the preferences and behaviours of their 
customers, which in turn enables them to develop more successful strategies for 
personalisation and engagement. 

  

The effectiveness of operations 

It is essential to ensure that deliveries are made in a timely and efficient manner in order to 
satisfy customers. In spite of this, there are operational issues associated with handling 
logistics for big numbers of orders, particularly during peak times. When there are delays in 
delivery, it can result in dissatisfied customers and poor reviews, both of which can be 
detrimental to the reputation of the platform. 

Increasing operational efficiency and decreasing delivery times can be accomplished through 
the investment in technology that allows for route optimisation and real-time tracking. 
ScienceDirect (2023) emphasises the significance of technology by stating that 
"collaborations with technology firms have enabled delivery platforms to adopt AI for route 
optimisation and personalised recommendations, significantly improving delivery times and 
customer satisfaction" (ScienceDirect, 2023). This statement highlights the importance of 
technology. A specialised fleet of delivery persons can be hired and trained to ensure that 
service standards are maintained even during busy hours. This can be accomplished by hiring 
and training staff. 

  

Food Safety and Quality Assurance 

Keeping the food's quality and safety intact throughout the delivery procedure is of the utmost 
importance. There are a number of factors that play a key role in ensuring that food is 
delivered to clients in the best possible condition. These include temperature control, 
handling, and packing. Complaints from customers and damage to the brand's reputation can 
result from deficiencies in the quality or safety of the product in question. 

It is possible to reduce the likelihood of these dangers by putting in place strong quality 
control measures and making investments in high-quality packaging. The temperature and 
quality of food can be maintained more effectively by providing delivery people with training 
on proper handling practices and the use of insulated bags. It is also possible to ensure that 
standards are consistently met through the use of feedback channels and regular audits. 
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Administration of Regulations 

Another obstacle that food delivery platforms must overcome is being able to successfully 
navigate the complex regulatory landscape. The fact that different locations have different 
legislation governing food safety, labor laws, and data protection might make operations more 
difficult to carry out. Failure to comply with these regulations may result in financial penalties 
and legal complications, which will have a detrimental effect on the company. 

This difficulty can be alleviated by putting in place a compliance team that is solely 
responsible for keeping up with local requirements and ensuring that they are followed. In 
addition, making an investment in compliance management software can help streamline the 
process of monitoring and reporting actions related to compliance. When it comes to 
negotiating regulatory obligations, collaborating with local authorities and industry 
associations can also provide significant insights and help. 

 

Strategies for Risk Reduction 

Platforms for food delivery can adopt a variety of risk reduction measures in order to 
effectively manage these difficulties, including the following: 

●​ Restaurant Negotiation and other Partnership Models: For savings, restaurants should 
try to get the commission at a higher level or seek other partnership model from 
delivery platforms.  

●​ Loyalty Programmes For Customers: Even in a highly competitive industry, loyalty 
schemes and personalized marketing efforts can help retain your clients.  

●​ Technology Investments: Investing in AI and other technologies that improve route 
routing, real-time location and recommend personalized routes will not only make 
operations more efficient, it will also make consumers happier.  

●​ Processes of Quality Control: Keeping food as fresh and safe as possible during 
delivery is also possible with strict quality control procedures and quality packaging.  

●​ To master the thorny regulatory environment it’s always better to have a compliance 
department that is very particular and invest in a compliance management software 
called compliance management. 
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Figure 2. Strategies for Risk reduction 

There are a great deal of prospects for growth and expansion in the market for meal delivery. 
Delivery platforms have the potential to capitalise on the growing demand for convenient 
meal delivery by utilising technological improvements, developing strategic partnerships, 
broadening their service offerings, and tackling operational problems. When it comes to 
navigating this changing market and realising its full potential, the understandings that can be 
gained from academic research and reports from the sector give invaluable direction. 

  

Cost analysis and long-term sustainability 
  

A considerable influence has been made on the traditional restaurant industry as a result of the 
proliferation of online eating delivery services. The landscape of food consumption has seen a 
transformation as a result of the introduction of platforms such as Just Eat, Deliveroo, and 
Glovo. This transformation has resulted in the transition from in-person eating experiences to 
online ordering and deliveries. The empirical evidence, methodology, and economic, social, 
and environmental implications of these services are discussed in depth in this chapter after it 
has been introduced. 
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An Empirical Investigation of the Cannibalisation of Sales 

The research conducted by Collison (2020) offers a comprehensive examination of the 
substitution impacts that result from the presence of online food delivery services on the sales 
of conventional restaurants. The research, which utilised a difference-in-differences 
methodology, discovered that thirty to fifty cents of every dollar spent on online meal delivery 
services are incremental, while the remaining portion of the money is syphoned from sales 
made at brick-and-mortar establishments. The study highlights the variability of these 
impacts, pointing out that convenience and pre-existing purchasing patterns are key drivers of 
substitution with regard to the phenomenon of substitution. 

  

Consumption Patterns and Personal Preferences 

Given the continued expansion of online meal delivery services, it is essential to have a solid 
understanding of consumer behavior. According to the findings of a study conducted in 
Chandigarh, India, which focused on well-known services such as Zomato and Swiggy, 
customers place a high value on characteristics such as the freedom to use the service 
whenever and wherever they want, fair delivery fees, and the quickness with which their 
orders are delivered. The relevance of optimising these characteristics in order to increase 
customer happiness and loyalty is brought to light by these findings. 

  

Maintaining a Sustainable Economy 

Maintaining economic viability in the meal delivery industry requires striking a balance 
between the profitability of restaurants and the affordability of their services for customers. 
The findings of the research conducted by Sharma (2023) indicate that although online meal 
delivery services are responsible for increasing sales for numerous restaurants, the hefty fees 
that these services charge can have a negative impact on the overall profitability of the 
business. Because of this, restaurants are confronted with the challenge of incorporating these 
services while still maintaining their financial health. 

 

Implications for Society and the Environment 

The working conditions and safety of delivery drivers are two of the social ramifications that 
are associated with the expansion of online meal delivery businesses. A number of studies 
have brought to light the importance of implementing regulations that guarantee the health 
and safety of these workers, such as the provision of personal protective equipment and 
extensive training. In terms of the environment, the rise in delivery activities is a contributor 
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to carbon emissions, which calls for the implementation of solutions that are more 
environmentally friendly. 

 

Integrating with Platforms for Ride-Sourcing Activities 

The integration of platforms for ride-sourcing and food delivery has the potential to maximise 
the utilisation of resources and improve the effectiveness of service. The economic research 
conducted by Chen et al. (2022) investigates the ways in which rules and integrated 
management can be advantageous to both various types of platforms. The findings of this 
study imply that unified operations may result in improved results for drivers, restaurants, and 
customers. 

  

The Methodology and the Accumulation of Data 

Several different research approaches, including as surveys, empirical analyses, and case 
studies, are utilised in the studies that were examined. It is common practice to collect data 
through the use of questionnaires, as was the case in the Chandigarh study, or by the 
acquisition of secondary data through the use of industry reports and scholarly journals. A full 
understanding of the effects of online meal delivery services can be obtained through the 
utilisation of this multi-method approach. 

At the same time that it brings potential, the rapid rise of online meal delivery services also 
presents obstacles. Although these services have the potential to boost sales and satisfy the 
need for convenience among customers, they also present hazards to the profitability of 
restaurants and the wellbeing of their employees. In order to assure the continued success of 
the food delivery industry over the long term, future study should concentrate on 
environmentally responsible practices, the incorporation of digital technology, and the 
consideration of the effects of regulatory policies. 
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Food Delivery Processes  

Business Process Model and Notation 

 

BPMN, is a formal methodology that links business process design to business process 
execution. It can be used to show the business operations in a graph. In this chapter, we are 
going to see the theory behind BPMN, key components, benefits, and use cases of BPMN, 
and also its importance for the success of business process management. 

 

A Foundational Approach to Theory 

The Business Process Management Initiative created BPMN and the Object Management 
Group maintains it. According to White (2004) the primary purpose of BPMN is to create a 
notation that is easily grasped by all the stakeholders of the business process (business 
analysts, technical developers, and business managers). Business Process Modelling and 
Networking (BPMN) is a framework to standardize how the business process is visually 
represented so that you can communicate more effectively and better in your organization 
(Recker, 2010). 

  

Components Crucial to the BPMN 

BPMN facilitates detailed and comprehensible representations of business processes, 
comprising several essential components, including the following: 

1.​ Flow Objects: 
○​ Events: This refers to something that occurs in a process and effects its flow 

(start, intermediate, end events) (Dumas, La Rosa, Mendling, & Reijers, 2013). 
○​ Activities: These are things that are done in a process (such as tasks and 

sub-processes). 
○​ Gateways: Control divergence and convergence of sequence flows to help 

make decisions along the way. 
2.​ Connecting Objects: 

○​ Sequence Flows: These define the sequence of activities. 
○​ Message Flows: These are the messages that are sent from one process 

participant to another. 
○​ Associations: These associate objects and text to flow objects. 

3.​ Swimlanes: 
○​ Pools: These are the big stakeholders in a process, often an organization or one 

of its big units. 
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○​ Lanes: Divide pools to show internal tiers like departments or jobs. 
4.​ Artifacts: 

○​ Data Objects: Display data needed/created by tasks. 
○​ Groups: Are the rational collection of classes. 
○​ Annotations: Add some more descriptive data to a process. 

 

All of these things work together to generate complex, complete depictions of business 
activity, which are easy to understand and analyse (Chinosi & Trombetta, 2012). 

●​ For businesses who wish to enhance their business processes, there are a few benefits 
of BPMN which are listed below: 

●​ Standardization: The BPMN delivers a common notation that can be understood by 
stakeholders of any level and therefore makes it easier to communicate and collaborate 
(White, 2004). 

●​ The BPMN helps stakeholders to understand and review processes at the organisation 
level by providing realistic process diagrams thereby identifying areas of improvement 
(Dumas et al., 2013). 

●​ Better Process Management: BPMN encourages continual improvement over the 
entire business process management lifecycle from design to analysis to 
implementation and monitoring (Recker, 2010). 

●​ Automation Support: Business Process Management Network models can be used to 
automate business process using business process management systems , which 
increase productivity and minimize error rates (Muehlen & Recker 2012). 

 

 

Implementations of the BPMN 

BPMN is used across multiple industries for modelling and optimizing business processes: 

1.​ In healthcare setting, BPMN have been used to resemble the patient care processes, 
thus bringing efficiency and effectiveness in the methods of providing healthcare. 
BPMN has proven to improve workflow, time to market and patient satisfaction (van 
der Aalst, 2013). 

2.​ Banks and Finance: BPMN is being used in the banking sector to simulate processes 
such as loan approvals, customer onboarding and fraud detection. BPMN assists in 
standardizing procedures across all departments and helps in adhering to regulations, 
according to Zur Muehlen and Ho (2008). 

3.​ Supply Chain Management: BPMN is used in supply chain management to model the 
logistics, procurement and inventory processes. This helps enterprises improve their 
service levels, supply chain efficiencies and decrease costs, Laguna and Marklund 
(2013) write. 
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4.​ In software development, BPMN models development processes. It enables the 
guarantee that every step of the software lifecycle is defined, and followed, at all 
times. It leads to the improved management of projects and the alignment of 
development work with organizational strategy, Ambler (2009) states. 

  

  

BPMN Modeling of Food Delivery Network  
  

When using BPMN for food delivery networks, the results are a simple, well-organized 
representation of the processes. This method comes with benefits such as discovering 
inefficiencies, coordination, and higher quality services. BPMN has been deployed in several 
parts of food delivery systems in academia, which helps to expose operational issues and 
optimisation possibilities. 

  

Components and Workflow 

The traditional food delivery chain is made up of many crucial elements – customers, 
restaurants, delivery drivers and the interface connecting them all. BPMN diagrams show 
these pieces as participants in a process: lanes and pools. Every player will need to complete a 
set of task in a set order if they wish to end the process. 

1.​ Users order from a smartphone app or website, selecting dishes from the menus of 
nearby restaurants. 

2.​ Confirmation of the Order: The app validates the order and sends it to the 
restaurant/organisation. 

3.​ The food must be prepared by the restaurant, in order to make sure that it is of the high 
quality and within the agreed time. 

4.​ Once the food is ready, the platform will assign a delivery person to pick up and send 
the order. This is after the meal has been made. 

5.​ Delivery Procedure: The delivery person is responsible for delivering the meal from 
the restaurant and getting it to the consumer on time. 

6.​ The order is processed after it’s received the meal, and the transaction is then 
completed on the platform. 
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Review of the BPMN 

Network analysis with BPMN allows each step to be studied in detail so you can see what is 
slowing you down and what could be improved. BPMN could indicate order failure or 
inefficiencies in dispatching. When process flow is visualized, stakeholders get better 
understanding of how things interact with one another and where changes need to occur. 

BPMN for food delivery network monitoring gives important insights into flow, which helps 
you determine where to make improvements. It’s a technology that helps us understand 
process dynamics better and help make decisions more efficiently and improve the food 
delivery service. These can be replicated in the future with more complex scenarios, and by 
examining the impact of new technology on the efficiency of food-delivery systems. 

 

BPMN Analysis of Food Delivery Network 

This BPMN diagram will give a rough idea of all the process steps that are associated with 
meal delivery system. This paper is a scientific critique of the BPMN with a focus on its 
essential parts and their consequences. 

●​ Relationships with Customers: The customer starts the process by using an online 
platform to choose a restaurant, place an order and pay for their meal. There is a large 
variety of ways to pay, from cash to credit cards to bank accounts. 

●​ Placement of Order: Once the order is placed, platform will confirm restaurant 
availability and payment receipt. 

●​ Functions of Online Platform Running: The web platform handles the order 
processing by checking the restaurant availability and riders' presence and location. 

●​ Logistics & Coordination: The platform does the logistics coordination including 
sending the rider to the store and creating the order number. 

●​ Information: If the customer’s restaurant of choice isn’t available, the platform will 
reach out to him/her to find a replacement. 

●​ Position at the Restaurant: Confirmation of the Order and Preparation: The restaurant 
when received the order from the platform will confirm it, process it and notify when 
it’s ready. The platform sends the money to the shop. 

●​ The rider must receive the store location, take the order and give it to the consumer at 
the end of the order pickup process. Cash: On request of the customer, the rider will 
take payment from the customer. 
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Figure 3. BPMN Analysis of Food Delivery Process. 

33 



 

 

Today’s food delivery system is a complicated operation that effectively connects all the 
stakeholders via digital channels. This workflow analysis looks at the relationship among 
processes and tasks of top stakeholders of the digital food delivery network.  

Customer experience starts with digital interaction when the customer uses the app or website 
to explore restaurants, select products, and complete the purchase. The system supports 
multiple types of payment methods such as traditional banking systems, credit card payments 
and cash on delivery. After you enter an order, the system creates automated confirmation and 
also verify the restaurant status.  

The platform is organized with a sophisticated order management and logistical organization. 
This includes real-time restaurant availability and rider location via geolocation. Algorithmic 
matching allows the system to better allocate riders and optimise routes. If that restaurant was 
not available, then the platform sets up customer communications steps so a substitute 
restaurant can be chosen.  

Foodservice in this ecosystem is all about fulfilling orders and paying for bills. When they get 
digital orders, restaurants report receipt in the platform interface, start prepping and enable 
completion notifications. This software allows payment to be automated and remitted to 
restaurants through bank lines.  

Third is rider logistics and delivery. Riders get precise geolocation data for restaurant pick-up, 
use secure order picking, and complete last-mile delivery to customers. Cash-on-the-spot: 
Riders temporarily assume monetary custodianship, collecting and executing consumer 
payments per protocols. 

Stakeholder Primary Functions Digital Touchpoints 

Customer Order placement, payment processing Platform app/website, payment interface 

Platform Order management, logistics coordination Restaurant/rider matching system, payment gateway 

Restaurant Order fulfillment, completion notification Order receipt interface, preparation tracking 

Rider Pickup execution, delivery completion Route optimization app, payment collection system 

Table 1. Principal stakeholder interactions.  
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This consolidated workflow shows the modern digitalization of traditional food delivery and 
the role of technological infrastructure to ensure frictionless stakeholder interactions and 
transaction execution.  

 

Scientific Analysis   

BPMN is a good way to evaluate how well the food distribution system is running and where 
bottlenecks need to be fixed. The restaurants and riders availability should be checked in 
order to process and ship orders in time. A good logistics company is needed to minimize 
delivery time and ensure client satisfaction. BPMN map, we see constant feedback between 
the rider, the restaurant, the web app and the customer. This relationship is very important for 
an easy delivery process. All stakeholders’ responsibilities are well understood, so 
accountability and the risk of mistakes is minimized. This online order placing and logistical 
tracking platform shows just how important automation is in modern food delivery. Machines 
could dramatically reduce human errors and speed up the workflow. BPMN model is very 
much focussed on the importance of tracking of rider positions in real time which could 
improve delivery reliability and customer experience.  

BPMN implementations in the food delivery digital world offer useful insights on process 
optimization, stakeholder communication and technical implementation. In this article, we 
discuss what makes the food delivery systems of today more efficient and good quality in 
terms of efficiency and service delivery.  

In Digital Food Delivery system, process optimization includes proper efficiency audit and 
bottleneck analysis. BPMN makes it easy to test the main critical operational nodes 
systematically to make sure that the resources are there and that the processing is fast and that 
the delivery is on time. Logistics is an optimization factor that directly affects delivery 
performance and customer satisfaction.  

The stakeholder coordination architecture shows the value of centralised communication 
protocols between key partners in the delivery chain. The BPMN portrait is a reminder of the 
importance of coordinated data flows between customers, platform operators, restaurant 
partners and drivers. It’s through this coordination structure that stakeholder responsibilities 
are clearly defined and operational uncertainty and errors are reduced.  

Modern food delivery systems require the technological integration in the form of automated 
services and real-time monitoring. The use of digital order and logistical control systems 
shows the great effect of automation on productivity. Geolocation in real time are 
technological must-haves that improve delivery accuracy and customer experience measures.  
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This is a deep dive into critical system components and how they work: 

System Component Operational Impact Performance Metrics 

Process Efficiency Bottleneck identification, Resource optimization Order processing time, Resource 
utilization rates 

Stakeholder Integration Role clarity, Communication effectiveness Error rates, Response time efficiency 

Technology Implementation Automation efficiency, Tracking accuracy System uptime, Delivery precision rates 

Table 2. System Components.  

 

This extensive study makes integrated BPMN structures relevant for digital food delivery 
business. Analyzing all process aspects, stakeholders and technology gives the insights 
needed for system enhancement and overall performance excellence in the evolving food 
delivery market.  

Implementing BPMN methodology in food delivery is a method of process improvement that 
allows for operational efficiency gains through systematic scrutiny of the systems and 
stakeholder interactions. Future research could look into sophisticated technical integrations 
and new optimization methods for better service delivery standards in this ever-evolving 
space. 

36 



 

Methodology 
  

Lean theory 
The Lean theory, which is more commonly referred to as "Lean," is a methodical strategy that 
tries to decrease waste from the process while keeping its productivity throughout the entire 
process. The introduction of this strategy as a means of improving efficiency was prompted 
by the removal of processes that did not contribute anything of value to the organization. 
Increasing the amount of value that is created while simultaneously minimising everything 
else is the core goal of lean, according to Womack and Jones (1996). 

 The Toyota Production System (TPS), which was designed by Taiichi Ohno and Shigeo 
Shingo in the middle of the 20th century, is considered to be the basis upon which Lean is 
built. According to Ohno (1988), Toyota manufacturing System (TPS) was responsible for 
introducing concepts such as Just-In-Time (JIT) manufacturing and Jidoka (automation with 
human intelligence), both of which considerably improved the company's production 
efficiency. Since then, TPS has evolved into a model for lean manufacturing, which has had 
an impact on a variety of industries all over the world (Liker, 2004). 

 

Aspects of the Lean Method 

In terms of how to help organisations transition to Lean, the five foundational ideas of Lean 
are the following:  

Value can be defined only by thinking about it from the client perspective. Only those things a 
consumer is willing to pay for are counted as values added. It’s a way, Womack and Jones 
(1996) argue, of identifying and focusing on what consumers care about.  

This mapping of all the stages (both value-added and non-value-added) that need to happen in 
order to provide a product or service to the client is called value stream mapping. Value 
stream: it’s possible to see the value stream and therefore help the organisation to identify and 
eliminate waste in order to ensure each step of the process adds value (Rother & Shook, 
1999).  

The next step, following waste-disposal, is to ensure that the other value-added steps continue 
in unbroken sequence. Womack and Jones (1996) have said that the aim of this principle is to 
provide a model of production that is simplified and where goods pass through the value 
chain at a constant pace.  

Lean is a methodology that works with a pull-based system — production is controlled by 
what customers actually want and not by pushing products into the market. In this way, both 
overproduction and surplus inventories are minimized (Liker, 2004).  
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Lean encourages improvement until perfection. ‘Operations will continue to pursue perfection 
in finding ways to make things even better, even after they’ve eliminated the waste and 
optimised processes,’ Imai (1986) argues.  

 

Techniques of Solution Development Tools and Techniques  

Lean has various tools and techniques that you will need to adopt Lean:  

5S technique: The 5S means, "Sort, Set in order, Shine, Standardise, and Sustain" which 
means, systematic process to organize and clean office. It is efficient because it leaves the 
workspace less messy, which is better for employee productivity, according to Peterson and 
Smith (1998).  

Kaizen (which literally means "repeating improvement") is something that involves all staff, 
from management to the shop floor. It is a proponent, Imai (1986), of tiny, incremental 
changes, rather than huge transformations, with a focus on improvements day in and day out.  

Kanban: Kanban is a scheduling process which allows just-in-time production and therefore 
avoids overproduction or early production. It relies on eye-hand signals to initiate material 
flow through a factory and ensures production is proportional to demand, Anderson (2010) 
said.  

The method of Poka-Yoke is doing things such that you can’t even make a mistake. Shingo 
(1986) identifies poka-yoke devices as simple instruments or procedures designed to help 
operators make errors and maintain quality in the production line.  

‘VSM (value stream mapping) is a visual system that is used to analyse the distribution of 
information and material that needs to be presented to the customer. It’s used to find value 
stream parts that are deficient and also in the waste stream (Rother & Shook, 1999).  

 

How to Implement Lean : Strategies For The Implementation Of Lean.  

Organised process to transforming an organisation’s processes and culture are needed to make 
Lean feasible:  

Measurement and Analysis: The first is taking stock of where we are now to see what we’re 
wasting and where we can improve. There is no over-estimation of the significance of 
involving stakeholders and creating a holistic strategy for the Lean transformation (Womack 
& Jones, 1996).  

Lean is best deployed on pilot projects which enables the organisations to practise their 
methods and refine them before taking them to the big-scale. From Womack and Jones 
(1996), Pilot programs provide insight and fuel to develop momentum for more complex Lean 
projects.  
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Training and Education: If Lean is to be successfully implemented, then it needs a cultural 
shift, which could be achieved through a large amount of training and educational materials. 
Every employee must understand Lean and implement it in his or her work life (Liker, 2004).  

The drive for continuous improvement is required to continue the Lean-inspired advances. 
Organisations need systems to monitor development, address issues and ensure Lean stays in 
place long-term, according to Imai (1986). 

  

Research on Management and Economics, Including Case Studies and Applications 

The principles of lean manufacturing have been effectively implemented in a variety of 
managerial and economic fields. These case studies have demonstrated the flexibility and 
efficacy of Lean in a variety of settings, including the following: 

Manufacturing Management: Lean has been widely embraced in the manufacturing industry 
in order to enhance product quality, streamline production processes, and decrease waste. For 
example, Shah and Ward (2003) conducted a research on the implementation of Lean in the 
manufacturing industry, and their findings shown considerable gains in efficiency as well as a 
reduction in cycle times. 

Supply Chain Management: The application of Lean principles in supply chain management 
can assist in the reduction of lead times, the reduction of inventory levels, and the 
improvement of relationships with suppliers. It has been established through research that the 
implementation of Lean supply chain principles results in increased responsiveness as well as 
decreased costs (Holweg, 2007). 

Service business: Lean has been implemented in the service business in order to enhance the 
efficiency of processes and the level of satisfaction experienced by customers. An illustration 
of this would be the implementation of Lean in the banking industry, which led to a reduction 
in processing times and an improvement in the quality of service (Piercy & Rich, 2009). 

Economic Sector: Lean principles have been implemented throughout the economic sector as 
a whole in order to improve productivity and streamline procedures. According to Radnor and 
Osborne (2013), a study that investigated the implementation of Lean in the public sector 
indicated considerable cost reductions and increases in efficiency in public services.  

  

Solution Building 
  

The Solution Building Theory is a conceptual framework that places an emphasis on the 
creation and subsequent implementation of efficient solutions to difficult problems that are 
encountered inside organisations. According to De Jong and Berg (2013), it entails 
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determining the fundamental reasons behind issues, coming up with creative solutions to 
those issues, and putting those answers into action in a methodical manner in order to 
accomplish the outcomes that are wanted. 

  

Contextualisation of the Past 

Numerous management and psychology theories that centre on problem-solving and 
innovation (S. Bresciani, 2017) have been the source of inspiration for the development of the 
notion of Solution Building. In the beginning, contributions came from the domains of 
cognitive psychology and systems thinking. These studies offered insights into how 
individuals and organisations may address complex issues in a methodical manner (Newell & 
Simon, 1972). According to Jackson (2003), Solution Building Theory allows for the 
integration of various ideas, resulting in the creation of an all-encompassing framework for 
tackling organisational difficulties. 

  

Guidelines for the Solution-Building Theory Principles 

The theory of solution building is founded on a number of fundamental concepts that serve as 
a roadmap for organisations to follow when designing and putting into action effective 
solutions: 

Accurately recognising the problem is the first stage in the process of developing a solution to 
the problem. In order to do this, it is necessary to conduct an in-depth analysis and 
comprehension of the matter at hand, taking into account a variety of viewpoints in order to 
guarantee a holistic perspective (Heifetz, Grashow, & Linsky, 2009). 

After determining the nature of the issue, the following stage is to conduct an investigation 
into the factors that led to its occurrence. In order to accomplish this, it is necessary to look 
beyond the symptoms in order to comprehend the underlying elements that are contributing to 
the issue (Senge, 1990). 

Brainstorming and coming up with a variety of potential ideas are both activities that are 
included in the solution generation phase. During this stage, creativity and invention are 
absolutely necessary in order to design ways that are both original and effective (Osborn, 
1953). 

Selection of a Solution: Following the generation of potential solutions, the subsequent stage 
is to analyse and choose the alternative that is the most feasible. According to Bazerman and 
Moore (2012), this requires taking into consideration the practicality, impact, and alignment 
with the goals of the organization. 
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Following the selection of a solution, the implementation process begins in a methodical 
manner. During this phase, planning, resource allocation, and execution are carried out in 
order to guarantee that the solution is implemented in an efficient manner (Kotter, 1996). 

Assessment and Iteration: Following the execution of the solution, an assessment of its 
effectiveness is carried out. The feedback is gathered, and the solution is modified as required 
throughout the process. Based on Deming's research from 1986, this iterative technique 
guarantees continual improvement. 

  

Equipment and Methods Used in the Construction of Solutions 

In order to improve the processes of problem-solving and decision-making, Solution Building 
makes use of a wide variety of tools and strategies, including the following: 

Identifying the core causes of problems can be accomplished with the assistance of root cause 
analysis tools such as the "Five Whys" and Fishbone Diagrams. These tools work by dividing 
complicated problems into more manageable components (Ishikawa, 1986). 

Brainstorming and Mind Mapping: Methods such as brainstorming sessions and mind 
mapping encourage creative thinking and the invention of new ideas, hence assisting teams in 
the development of a wide variety of viable solutions (Buzan, 2006). 

The SWOT Analysis (which stands for strengths, weaknesses, opportunities, and threats) and 
the Decision Matrix are two examples of decision-making frameworks that can be utilised to 
assist in analyzing and selecting the most appropriate options based on a variety of factors 
(Humphrey, 2005). 

Tools for Project Management: Gantt charts and the Critical Path Method (CPM) are 
examples of tools that are utilised in order to properly plan and manage the implementation of 
solutions, hence guaranteeing that such implementation is carried out in a timely and efficient 
manner (Kerzner, 2013). 

Feedback and Evaluation Methods: Methods such as the Plan-Do-Check-Act (PDCA) cycle 
and Key Performance Indicators (KPIs) are designed to assist in evaluating the efficacy of 
solutions and determining whether or not any revisions are required (Deming, 1986). 

  

Methods for the Construction and Implementation of Solutions 

Utilizing a structured strategy is required in order to successfully implement Solution 
Building inside an organization: 

Organisational Readiness is the process of determining whether or not an organization is 
prepared to undergo change and ensuring that there is a culture that is supportive of the 
change as well as the resources for putting solutions into action (Kotter, 1996). 
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According to Freeman (1984), stakeholder engagement is defined as the process of including 
stakeholders throughout the entire process in order to collect insights, generate agreement, 
and assure commitment to the solutions that are being developed and implemented. 

This type of testing enables for modifications and improvements to be made based on 
feedback from the actual world (Creswell, 2014). Pilot testing involves testing ideas on a 
limited scale before having them fully implemented. 

According to Senge (1990), continuous learning refers to the process of encouraging a culture 
of continuous learning and improvement, in which solutions are continuously assessed and 
adjusted based on feedback and other factors that are constantly changing. 

  

Research on Management and Economics, Including Case Studies and Applications 

There have been numerous instances of the Solution Building Theory being successfully 
implemented in management and economic settings. The adaptability and usefulness of the 
theory in tackling complex organisational difficulties are demonstrated by the following case 
studies: 

Manufacturing Management: A case study on a major automobile manufacturing revealed 
how Solution Building was utilised to address production inefficiencies. The manufacturer 
was a Manufacturing Management company. According to Womack, Jones, and Roos (1990), 
the company was able to considerably enhance its production and cut down on waste by doing 
a comprehensive root cause analysis and using lean manufacturing practices. 

Application of Solution Building in Supply Chain Management: Solution Building has been 
utilised in supply chain management in order to optimise logistics and minimise costs. 
According to the findings of a study conducted on a worldwide retail chain, the 
implementation of decision-making frameworks and project management tools resulted in 
enhanced inventory management and decreased lead times (Christopher, 2016). 

Financial Services: Solution Building has been utilised in the financial sector to improve both 
the quality of client service and the efficiency of operating procedures. By implementing a 
series of process changes based on root cause analysis and constant feedback, a bank was able 
to reduce the amount of time it took to complete transactions and increase the level of 
satisfaction experienced by its customers (Hammer, 2010). 

Public Sector Economics: Solution Building has also been implemented in the public sector in 
order to enhance the delivery of services and the efficiency of administrative processes. When 
it comes to public health services, a study conducted by Pollitt and Bouckaert (2017) shown 
that including stakeholders and implementing iterative feedback systems led to improved 
health outcomes and a more effective utilisation of available resources. 
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Solution Testing 
  

In order to determine whether or not offered solutions are effective prior to their deployment 
on a larger scale, Solution Testing Theory is a methodological framework that is utilised. This 
approach places an emphasis on the significance of testing solutions in controlled conditions 
in order to collect data, evaluate performance, and discover situations in which improvements 
could be made. According to Drucker (1999), the ultimate objective is to make certain that the 
solutions would be successful in achieving the desired results when implemented on a broader 
scale. 

  

Contextualisation of the Past 

It is possible to trace the roots of Solution Testing Theory all the way back to scientific 
management and the early experimentation that took place in organisational procedures. 
(Taylor, 1911) The concepts of scientific management that were developed by Frederick 
Taylor set the framework for the purpose of conducting systematic testing and assessment of 
workplace techniques. Over the course of time, these fundamental ideas developed into 
increasingly complex methodologies, which incorporated statistical methods and experimental 
designs (Fisher, 1925). 

  

Solution Testing Theory and Its Underlying Principles 

The Solution Testing Theory finds its foundation in a number of fundamental ideas that serve 
as a framework for the methodical evaluation of solutions: 

Formulation of the Hypothesis It is essential to create a clear hypothesis on the outcomes that 
are anticipated to result from the proposed solution before testing of the solution begins. 
According to Box, Hunter, and Hunter (1978), this hypothesis is used as the foundation for 
creating the test and analyzing the data produced by the test. 

Controlled Testing Environment: Testing ought to be carried out in a controlled environment, 
which allows for the management and monitoring of variables. According to Montgomery 
(2017), this aids in isolating the effects of the solution from other elements that are external to 
the situation. 

Data Collection and Analysis: In order to accurately evaluate the effectiveness of the solution, 
it is necessary to conduct exhaustive data collection and an in-depth analysis. For the purpose 
of determining whether or not the remedy is beneficial, quantitative tools, such as statistical 
analysis, are frequently utilised (Cohen, 1988). 
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Solution Testing Theory advocates for an iterative method, in which solutions are 
continuously tested, refined, and retested based on feedback and findings. This approach is 
referred to as iterative testing and refinement. Based on Deming's research from 1986, this 
iterative approach assists in optimising the solution prior to its application on a larger scale. 

Evaluation of Scalability As part of the solution testing process, one of the most important 
components is evaluating the scalability of the solution. According to Cooper (1990), tests 
should be conducted to determine whether or not the solution can be efficiently scaled up to 
solve problems that are both larger and more complicated. 

  

Various Methods and Instruments Used in Solution Testing 

In order to improve the precision and dependability of tests, Solution Testing makes use of a 
wide variety of tools and methods, including the following: 

  

The Design of Experiments (DOE) is a strategy that is used to determine the link between the 
elements that affect a process and the output of that process. It provides a methodical 
approach to this determination. Its purpose is to determine the links between causes and 
effects and to improve the efficiency of processes (Montgomery, 2017). 

As part of the A/B testing process, two different versions of a solution are compared to one 
another in order to identify which one is more effective. According to Kohavi, Longbotham, 
Sommerfield, and Henne (2009), this method is commonly utilised in the fields of marketing 
and web development in order to facilitate the enhancement of user experiences. 

Pilot testing is a process that entails putting the solution into action on a limited scale in order 
to collect data and evaluate how well it serves its intended purpose. This gives organisations 
the opportunity to make modifications prior to implementing the change on a larger scale 
(Creswell, 2014). 

The term "Statistical Process Control" (SPC) refers to a form of quality control that use 
statistical methodologies in order to provide monitoring and control over a process. In 
addition to assisting in the identification of differences, it also helps to guarantee that the 
procedure stays within acceptable bounds (Shewhart, 1931). 

Simulation modelling is the process of generating a digital twin of a process or system in 
order to test a variety of various scenarios and forecast the results of those tests. According to 
Banks, Carson, Nelson, and Nicol (2005), this method is helpful for determining the possible 
impact that solutions could have in a virtual environment. 

  

44 



 

Strategies for the Testing and Implementation of Solutions 

Putting Solution Testing into action inside an organization requires several critical tactics, 
including the following: 

Establishing Clearly Defined Objectives Determine the objectives of the testing phase in a 
clear and concise manner, including what success will look like and how it will be judged. 
(Drucker, 1999) This gives a concentrated direction for the testing operations that are being 
undertaken. 

Getting Stakeholders Involved: This involves including stakeholders from the very beginning 
in order to guarantee their support and buy-in. According to Freeman (1984), their views can 
be quite beneficial when it comes to developing efficient tests and evaluating the outcomes. 

Utilizing Cross-Functional Teams: When doing testing, it is beneficial to utilise 
cross-functional teams because they offer a variety of viewpoints and skills to the table. 
Wheelwright and Clark (1992) found that this resulted in an increase in the robustness of the 
test design and implementation methods. 

Monitoring and Feedback Loops: In order to collect data in real time and make any necessary 
adjustments, it is important to set up monitoring systems and feedback loops. According to 
Deming (1986), continuous monitoring guarantees that any problems are resolved in a 
satisfactory manner. 

  

Research on Management and Economics, Including Case Studies and Applications 

There have been numerous instances of the Solution Testing Theory being successfully 
implemented in management and economic settings. The adaptability and usefulness of the 
theory in tackling complex organisational difficulties are demonstrated by the following case 
studies: 

During the process of product development in manufacturing, a case study was conducted on 
a consumer electronics firm to demonstrate the utilisation of A/B testing and pilot testing in 
order to optimise product features prior to the launch of the product to the general public. 
(Thomke, 1998) found that the iterative testing procedure resulted in considerable increases in 
both the quality of the product and the level of happiness for the client. 

The usage of A/B testing has become increasingly prevalent in the retail industry, with the 
purpose of refining marketing techniques throughout the industry. According to Kohavi et al. 
(2009), a large retail chain performed A/B testing in order to establish which promotional 
offers were the most successful. As a consequence, the business had a significant boost in 
sales and consumer engagement. 

Process Enhancement in the Financial Services Industry: A company that provides financial 
services used SPC in order to monitor and enhance the process of loan acceptance. According 
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to Hammer (2010), the company was able to improve the quality of their service and decrease 
the amount of time it took to process orders by recognising and addressing variations. 

Public Policy and Economic Development: Pilot testing has been utilised in the public sector 
in order to assess the effects of various economic policies by evaluating their effectiveness. 
According to Heckman, Lalonde, and Smith (1999), a study that was conducted on job 
training programs utilised pilot tests in order to enhance training methodologies and increase 
participant outcomes. 

  

  

Synergies between Solution Building and Solution Testing 
Theories 

  

When it comes to addressing difficult issues that arise in academic and scientific research, 
solution building and solution testing of theories are essential components. When these 
theories are combined, a solid framework is created that may be used for developing, 
implementing, and making improvements to solutions. Through an examination of the ways 
in which these theories generate synergies to solve research challenges, this chapter places an 
emphasis on the theoretical foundations of these theories as well as their practical applications 
in the fields of management and economics. 

  

A Foundational Approach to Theory 

According to De Jong and Berg (2013), the Solution Building Theory is centred on the 
process of identifying problems, coming up with creative solutions, and putting these 
solutions into action in order to accomplish the outcomes that are desired. It places a strong 
emphasis on creative thinking, engagement with stakeholders, and methodical 
implementation. On the other hand, Solution Testing Theory entails determining whether or 
not proposed solutions are effective in controlled conditions in order to collect data, evaluate 
performance, and identify potential areas for improvement (Drucker, 1999). The use of 
experimental methodologies, statistical analysis, and iterative refining are all essential 
components of this approach. 

An all-encompassing strategy for problem-solving is provided by the combination of various 
philosophical frameworks. In the process of Solution Building, prospective solutions are 
generated, and in the process of Solution Testing, these solutions are carefully evaluated and 
refined to guarantee that they are successful and scalable. 
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Synergies between the creation of solutions and the testing of those solutions 

The combination of solution building and solution testing enables a more comprehensive 
problem identification and root cause analysis. This helps to improve the quality of the 
problem identification and analysis process. The rigorous evaluation that is performed during 
Solution Testing is complemented by the focus that Solution Building places on stakeholder 
interaction and diverse viewpoints, which ultimately results in a more in-depth 
comprehension of the issue (Heifetz, Grashow, & Linsky, 2009). 

Solution Testing guarantees that these solutions are feasible through rigorous testing and 
analysis (Montgomery, 2017). Solution Building stimulates creativity and invention in the 
process of developing solutions (Osborn, 1953), whereas Solution Testing uses rigorous 
testing and analysis to ensure that these solutions are viable. The possibility of generating 
solutions that are both effective and practicable is increased as a result of this synergy. 

Iterative Refinement and Optimisation: Both of these theories are characterized by their 
iterative nature, which makes ongoing improvement possible. Through the process of 
Solution Testing, solutions that have been developed through Solution Building are put 
through their paces, polished, and optimised (Deming, 1986). Not only does this iterative 
method guarantee that solutions are effective, but it also guarantees that they are efficient and 
scaling. 

The reliance of Solution Testing on data gathering and statistical analysis (Cohen, 1988) 
provides empirical evidence to support the solutions developed by Solution Building. This 
type of decision-making is known as data-driven decision making. This method, which is 
driven by data, improves decision-making and guarantees that solutions are founded on 
objective evidence rather than on the subjective judgement of individuals. 

Scalability and Implementation: The emphasis that Solution Building places on stakeholder 
interaction and planning (Freeman, 1984) is complementary to the scalability assessment that 
Solution Testing does (Cooper, 1990). Because of this, solutions are not only effective in 
controlled situations, but they are also scalable and may be used in settings that are more 
representative of the real world. 

  

Research on Management and Economics, Including Case Studies and Applications 

One research that was conducted on a multinational manufacturing organization highlighted 
the synergy that exists between solution building and solution testing in the context of supply 
chain optimization in manufacturing. Using Solution Building, the organization was able to 
identify areas of inefficiency and produce potential solutions for the problems it was 
experiencing with its supply chain. Following that, these solutions were put to the test through 
the use of statistical process control methodologies and pilot projects, which ultimately 
resulted in significant improvements in terms of both efficiency and cost reduction 
(Christopher for 2016). 
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Solution Building was utilised by a multinational organization in the consumer goods industry 
for the purpose of developing new product concepts when it came to product development. 
A/B testing and design of experiments (DOE) were utilized in order to assess the 
effectiveness of these concepts and determine the degree to which they were accepted by 
customers. According to Thomke (1998), the iterative testing and refinement process led to 
successful product introductions as well as a gain in market share. 

The implementation of public policy in economics: Solution Building was used to construct 
job training programs as part of a public sector project that aimed to improve economic 
development. During the piloting of these programs and the collection of data regarding their 
efficacy, Solution Testing was utilised. According to Heckman, Lalonde, and Smith (1999), 
the combination of these theories made it possible to accomplish the ongoing development of 
training methods, which ultimately resulted in improved employment outcomes and economic 
growth. 

Process Improvement in Financial Services: A company that provides financial services 
utilised Solution Building in order to determine the bottlenecks that existed in its loan 
approval procedure. For the purpose of testing and refining the proposed changes, many 
approaches from the Solution Testing methodology, such as SPC and simulation modelling, 
were utilised. This led to a decrease in processing times, an improvement in service quality, 
and an increase in the level of satisfaction experienced by customers (Hammer, 2010; Yela 
Aranega et al., 2022). 

  

Mixed methods methodology 

The study utilizes a mixed-methods approach in its research methodology, incorporating 
Solution Building, Lean Theory, BPMN analysis, and Solution Testing. The methodology is 
organized into five sequential steps, each of which plays a crucial role in the development, 
analysis, and testing of various solutions pertaining to the food delivery process. The process 
involves developing potential solutions for different hypothetical scenarios, which are then 
evaluated based on the principles of Lean Theory. Following that, a comprehensive analysis 
using BPMN is carried out, and Solution Testing is executed through the implementation of 
A/B testing. Ultimately, the efficacy of the proposed solutions is evaluated. This approach has 
been carefully crafted to ensure that the proposed solutions are grounded in robust theoretical 
foundations and demonstrate a substantial degree of practical efficacy. 

The selection of this particular mixed-methods approach is crucial for the overall 
effectiveness and credibility of the research. Every aspect of the methodology, including 
Solution Building, Lean Theory, BPMN analysis, and Solution Testing, plays a distinct role in 
enhancing the strength and comprehensiveness of the research outcomes. By incorporating 
these methodologies, the proposed solutions are not only grounded in theory but also 
subjected to rigorous testing in real-world scenarios to validate their practical efficacy. 

48 



 

The significance of employing Solution Building in this study resides in its capacity to 
produce imaginative and groundbreaking resolutions to intricate issues, which is imperative in 
a swiftly progressing sector like food delivery. Solution Building enables the examination of 
various scenarios and the development of comprehensive, viable solutions that can effectively 
tackle the specific obstacles encountered by the industry. Through a systematic approach, the 
research endeavors to thoroughly explore all possible solutions, thereby developing the most 
promising strategies (De Jong & Berg, 2013). 

This inclusion of Lean Theory into the approach is crucial to ensuring that the proposed 
solutions are not only radical, but also very efficient and free from waste. Lean Theory in 
various industries (from Manufacturing to Services) is very old. It has been shown to be 
helpful in driving more productivity, less waste and higher customer satisfaction (Womack & 
Jones, 1996). This research assures you by thoroughly testing the solutions under Lean, so the 
solutions meet the highest expectations for process efficiencies and value creation. This Lean 
Theory compatibility increases the value of the study by ensuring the effectiveness, 
sustainability and scalability of the solutions over time.  

BPMN analysis is one of the most important part of the process, a common way to visualize 
and analyze business processes. BPMN allows the researcher to create fully accurate, detailed 
models of the potential food-delivery flows to identify potential inefficiencies or bottlenecks. 
BPMN has been very instrumental in the field of business process management as it is a 
bridge between the design and implementation of processes (Dumas, La Rosa, Mendling, & 
Reijers, 2013). By doing the thorough study in BPMN, this study helps by making the 
solutions they propose not only theoretically sound but also practical and easy to implement.  

Solution testing, particularly A/B testing is one of the most important components of the 
process because it gives you real-world proofs of the efficacy of the solutions. A/B testing has 
long been used widely in marketing and product development. This approach makes it easy to 
directly compare the different solutions so that researchers can know which solution provides 
the best results in reality (Kohavi, Longbotham, Sommerfield, & Henne, 2009). By leveraging 
Solution Testing, the research results are reinforced by industry-based information and the 
resulting conclusions are more rigorous and solid.  

The extra value in this hybrid approach is multifaceted. First and foremost, in doing analysis 
it can allow a deep dive on the problem space without leaving out any possible solution. It 
also ensures that the products generated are creative yet effective, as Lean Theory goes. 
Moreover, BPMN analysis makes sure that solutions have theoretical as well as practical 
weightage. Lastly, the addition of Solution Testing is a tool to validate the solutions through 
empirical testing to further solidify the research results.  

The approaches used in this study have an extensive history of use in many different fields, 
and have been very influential in shaping theory and practice. Solution Building was a 
problem-solving theory that’s been widely implemented in the engineering, design and 
organisational development industries. This is important because it has the potential to create 
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new, novel solutions to complex problems, and so it’s a useful tool in research that seeks to 
venture into new worlds or solve challenging challenges (De Jong & Berg, 2013).  

Lean Theory, based on the Toyota Production System, has been quite effective in various 
fields around the world. The waste minimisation, improvement and value maximisation 
concepts were taken up across all industries from manufacturing to healthcare. Such values 
have already shown amazing gains in efficiency and quality (Womack & Jones, 1996). This is 
why Lean Theory was historically significant to research because it provides a 
well-thought-out approach to process improvement, and as such is a necessary part of any 
method that wants to drive performance.  

BPMN has been an indispensable part of business process management ever since it was 
established by the renowned Object Management Group (OMG). When business processes 
are modeled in the use of standard language, we can better understand and communicate 
between many stakeholders (Chinosi & Trombetta, 2012). This is the historic significance of 
BPMN for scholarship because it was used to bridge between theory and practice. It allows 
scientists to translate complex processes into visual simulations easily explored and acted 
upon.  

Testing services, such as A/B testing, are very ancient scientific studies, ranging from 
marketing, psychology, and product development. The importance of this is that it can provide 
empirical evidence for the effectiveness of all methods and thus it is an invaluable tool for 
researchers who want to validate their results (Kohavi et al, 2009). A/B testing in research has 
been the key to making evidence-based practice, which ensures decisions are not made on 
speculation but facts.  

Overall, the approaches used in this study are of great importance not just in the particular 
study context but have a proven track record of application in a range of fields. They have 
therefore been central to major advances both theoretically and operationally. In combining 
these approaches with a full mixed-methods design, the work ensures solutions not only 
theoretically sound but also pragmatically effective. That valuable contribution isn’t only 
about food delivery — it affects so many other areas too. 

 

Step 1: Solution Building 

In the first step of the research process, we’re creating solutions to each potential other case in 
the food supply chain. This stage is informed by Solution Building Theory which serves as 
the conceptual base to craft innovative and feasible solutions to solve problems and 
opportunities in the food delivery market. The phase starts by analyzing the different 
alternative possibilities that could enhance or transform the existing food delivery system. 
The scenarios considered include standard delivery scenarios, hyper-local delivery models 
and the addition of advanced technologies such as drones or self-driving cars.  
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The solution for every problem is drafted out. This will require doing a lot of ideation, 
consulting with the experts, and going through the works on creativity in food distribution and 
reading those works carefully. This phase is to create wide-ranging solutions that not only 
respond to the unique needs of the food delivery industry but also innovate ways to be more 
efficient, less expensive and more customer-satisfied.  

After the ideas have been built into the solutions, they are exported as BPMN models so as to 
render a fully featured and aesthetic representation of the proposed processes. BPMN is a 
common methodology to model business processes on a graph. This approach is quite useful 
because you can generate full and clear visualizations of the planned food delivery scenarios. 
BPMN models generated in this step include critical elements such as flow objects, linking 
objects, swimlanes and artifacts. All these points help show the process steps in order to get 
the food delivered in each situation. This visualisation enhances understanding of the process 
for everyone involved, which ensures that proposed solutions are communicated clearly and 
can be thoroughly reviewed and optimized. 

 

Step 2: Lean Theory Evaluation 

The second part of the process is about evaluating the solutions proposed in the previous step 
according to Lean Theory. This is the premise of Lean Theory, that we are trying to reduce 
waste, make process more efficient and produce value. It is a useful tool to gauge how closely 
the proposed solutions fit these basic principles. As a necessary part of Solution Building, 
each BPMN model is performed with Value Stream Mapping (VSM). VSM — The Value 
Stream Mapping (VSM) is a Lean process that analyzes and quantifies the value and 
non-value addition activities in a process. Since the entire process stream is mapped, VSM 
allows researchers to determine which processes are wasteful, where the bottlenecks are and 
where they can be improved.  

In order to make the VSM comparable in every situation, it will be uniform all the time, and 
every step will be lean based. Waste, flight time (the time from placing the order to getting the 
goods delivered) and efficient use of energy in the supply chain will be the areas of particular 
focus. The calculation will include the energy use during order processing and distribution — 
not including the restaurant preparation of orders, which is not the primary objective of this 
study but could be done later on.  

These macro phases will be the VSM for each scenario under analysis: 

●​ The website will be responsible for receiving and processing all individual orders.  
●​ Preparation of Order: The restaurant will cook the food as per the customers 

requirement.  
●​ There is a delivery driver assigned to deliver the order to the customer.  
●​ Delivery Execution: Driver follows a route to deliver the order to client at a suitable 

time. 
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After the Value Stream Mapping, solutions are then examined in detail using the 5 pillars of 
Lean Theory. These are values, the value stream map, flow, pull and perfection. Our solutions 
are evaluated with these principles in mind to make sure that it doesn’t just deliver the food in 
a better way, but also is Lean. For instance, value definition is all about delivering the highest 
possible value to the customer in the solutions offered. It could mean a shorter wait time, a 
guarantee of food or a more personal experience. But mapping the value stream ensures that 
all the delivery stages provide value to the customer perspective, and removes any work that 
doesn’t directly increase customer satisfaction.  

Flow – This means that continuous delivery with minimal interruptions or lateness is key. 
This might include changing delivery routes, optimizing the use of resources, or using more 
automated communications between the restaurant, delivery drivers and consumers. Making a 
pull management system means that when we think of food production and delivery, we want 
to make sure that what we are producing matches customers’ need, and not just some 
estimation or assumption. An option here would be to look at flexible scheduling software or 
real-time order management software. After all, pursuing excellence requires continuous 
iteration of proposed resolutions through iterative feedback and testing to ensure that the 
proposed resolutions exceed and exceed customer expectations.  

When, after the testing of Lean Theory, it turns out that anything in the solutions was not 
Lean, corrections are made. So for example, redundant operations in the delivery chain could 
be de-duplicated, or flow could be altered to reduce wait times and inventory levels. These 
changes are made in the hopes that the proposed solutions are conceptually and practically 
efficient in terms of waste reduction, efficiency and customer satisfaction. 

 

Step 3: Solution Testing 

The third step involves testing the solved solutions that were given before with A/B tests done 
by simulation using NetLogo software where control scenario (A) is Standard Model and test 
scenario (B) is one of the following scenarios. A custom-built model in NetLogo is used to 
test the effectiveness of several delivery scenarios for food. : This step, following Solution 
Testing Theory, is designed to see whether the proposed solutions are useful using controlled 
trials, or not – are they a quantifiable improvement over current food distribution methods? 
The monitored KPIs are delivery time, cost, customer satisfaction, and efficiency.  

The A/B process begins by designing experimental controlled simulations using NetLogo in 
which there are two different groups; control group following the standard delivery process 
and test group running the proposed solution. Both groups have their KPI’s set and are tested 
within the given simulation window. These can be qualitative indicators such as average 
delivery time, cost per delivery, and customer satisfaction levels, or quantitative ones like 
customer reviews and employee satisfaction.  
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After the simulation experiments are created, they are run on NetLogo in order to ensure that 
the simulation results are accurate and reliable. Data is always collected during the testing 
period, with close monitoring for anomalies or errors, which are thoroughly documented and 
analysed. The A/B testing simulations’ data are also statistically analyzed to find out the 
importance of the control versus experimental group differences. This research will tell us 
which solutions offer measurable improvements over the usual solution and which might need 
further modification. 

Step 4: Performance Evaluation 

The last part of the process includes evaluation of the proposed solutions through results of 
A/B testing and Lean Theory analysis. This is the first and most important part of reviewing 
the performance and understanding the best trade-off between the efficiency, 
cost-effectiveness, and customer satisfaction. Results are compared to compare how well 
different solutions perform on mapped key performance indicators. The statistical significance 
of the difference between the control and test groups should be analysed carefully, as should 
the practical consequences of the results.  

This will choose the best solution on the basis of the performance analysis. This solution is 
expected to offer the best possible combination of efficiency, value and customer delight in 
accordance with Lean and practicality. The selected solution is then honed and prepped for 
use to ensure it is ready to be applied to the food delivery industry. 

 

 

Analysis of Scenarios 
Solution Building - Potential alternatives scenarios  

It is possible that the food delivery industry could experience alternative scenarios. There has 
been a great amount of development in the food delivery industry, particularly with the 
introduction of digital platforms. Its future can be shaped by a number of different possible 
scenarios, each of which has its own unique repercussions. The following is a list of possible 
situations, which are backed by the scientific literature. 

There are a number of different alternative scenarios that the food delivery industry might 
investigate in order to improve efficiency, sustainability, and customer pleasure. Each scenario 
comes with its own set of advantages and difficulties, and the effective execution of these 
scenarios will be contingent on the development of new technologies, the establishment of 
regulatory frameworks, and the dynamics of the market. A foundation for comprehending 
these options and the possible influence they could have on the industry is provided by the 
studies that were cited within this article.  
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A thorough understanding of these different scenarios can be gained from the scientific 
studies that have been referenced, which can be studied further and analysed in greater detail. 

For the purpose of enhancing the food delivery industry, each scenario brings its own 
exceptional set of obstacles and opportunities. It will be necessary for a variety of players, 
such as technology businesses, delivery platforms, logistics companies, government agencies, 
and community organisations, to work together in order to successfully implement the plan. It 
is possible for the food delivery sector to progress towards operations that are more efficient, 
sustainable, and customer-friendly if it addresses the potential downsides and capitalises on 
the strengths of these actors. 

 

  

1. Consolidated Delivery Systems 

Within the context of this scenario, the primary objective is to combine a number of orders for 
food delivery into a single delivery route in order to improve both efficiency and 
sustainability. By grouping orders that are geographically close together, delivery platforms 
are able to reduce the number of trips that are made, which in turn reduces the amount of 
money spent on operations and the amount of damage done to the environment. By reducing 
the number of vehicles that are required to be on the road, this strategy has the potential to 
dramatically reduce carbon emissions, so contributing to the creation of a more economically 
and environmentally sustainable metropolitan environment. 

On the other hand, despite the fact that the advantages of this unified delivery model are 
readily apparent, it does accompany a number of disadvantages. The potential for delivery 
times to be delayed is one of the key problems that must be addressed. Due to the fact that 
orders are grouped together, it is possible that certain customers will have to wait for longer 
periods of time. This is especially true if the delivery of their orders is contingent upon the 
preparation or collection of other orders first. It is necessary to give careful consideration to 
this trade-off between speed and efficiency in order to guarantee that the satisfaction of the 
customers is preserved. 

The research conducted by Sunarso and Wibowo (2023) offers empirical evidence to back up 
the potential advantages of this paradigm in terms of sustainability. The findings of their study 
indicated that the consolidation of orders for on-demand food delivery led to considerable 
reductions in carbon emissions and improved resource usage, underlining the environmental 
benefits of opting for this technique. 

Major delivery platforms like Just Eat, Deliveroo, and Glovo are examples of key actors that 
have the potential to drive the adoption and optimization of consolidated delivery systems. 
These businesses may design complex algorithms to efficiently categorize and route orders, 
thereby striking a balance between improving efficiency and providing better service to 
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customers. When it comes to managing the intricacies of consolidated routes, logistics 
companies that specialize in supply chain management could play a vital role by forming 
partnerships with these platforms. Moreover, local authorities have the potential to become 
significant partners by promoting and regulating the implementation of such systems in order 
to lessen the amount of traffic congestion in metropolitan areas and to promote sustainability 
inside cities. It is possible that local governments would introduce laws or incentives to assist 
the implementation of consolidated delivery models. This will further enhance the adoption of 
these models and their effectiveness in decreasing the environmental footprint that food 
delivery services leave behind. 
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Figure 4. 

2. Dynamic Courier Routing 

The installation of sophisticated algorithms that are designed for real-time dynamic routing of 
delivery couriers is required in this scenario. These algorithms must take into account the 
current traffic conditions as well as the relative urgency of the orders. These kinds of solutions 
have the potential to considerably improve operational efficiency by continuously modifying 
delivery routes based on real-time data. This helps to ensure that deliveries are performed 
more quickly and with more dependability. The dynamic nature of these algorithms enables 
couriers to avoid traffic congestion, identify best routes, and prioritize urgent orders, all of 
which lead to a reduction in the total amount of time it takes to deliver packages. 

The capacity of this strategy to boost efficiency within the delivery process is the key 
advantage that it offers. This efficiency enables deliveries to be completed more quickly, 
which in turn may result in increased levels of customer satisfaction. Nevertheless, this way 
of doing things is not devoid of difficulties. The initial deployment of these sophisticated 
routing algorithms calls for a significant investment, not only in terms of financial resources 
but also in terms of the technological infrastructure underlying the system. A further obstacle 
that may be encountered is the complexity involved in the process of designing, integrating, 
and maintaining such systems. This is especially true for smaller businesses or those with 
limited technical experience. 

A study that was conducted by Steever, Karwan, and Murray (2019) serves as an illustration 
of the possible advantages that dynamic routing systems may offer. Their research indicated, 
via the use of simulation models, that the implementation of real-time dynamic routing for 
couriers led to a reduction in delivery times as well as an increase in overall efficiency. The 
findings of this study offer a solid basis for comprehending the practical benefits that such 
systems bring to the food delivery business. 

It is highly likely that a number of prominent actors would be involved in the effective 
implementation of dynamic routing systems. It is possible that technology companies like 
Google, which have a substantial amount of competence in mapping and real-time data 
processing, might play a big role in the development and provision of these enhanced routing 
systems. It is possible for delivery platforms like as Postmates and Deliveroo to implement 
these technologies in order to enhance their delivery operations and ensure that they continue 
to be competitive in a market that is always evolving. Additionally, transportation 
departments and other government agencies may offer the essential traffic data and support 
infrastructure improvements that enable real-time routing, which would contribute to delivery 
processes that are more streamlined and efficient. Through their joint efforts, these actors 
have the potential to propel the broad adoption of dynamic routing systems, which would 
ultimately result in an industry that is more responsive and efficient in the delivery of food.On 
the other hand, despite the fact that the advantages of this unified delivery model are readily 
apparent, it does accompany a number of disadvantages. The potential for delivery times to be 
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delayed is one of the key problems that must be addressed. Due to the fact that orders are 
grouped together, it is possible that certain customers will have to wait for longer periods of 
time. This is especially true if the delivery of their orders is contingent upon the preparation or 
collection of other orders first. It is necessary to give careful consideration to this trade-off 
between speed and efficiency in order to guarantee that the satisfaction of the customers is 
preserved. 

The research conducted by Sunarso and Wibowo (2023) offers empirical evidence to back up 
the potential advantages of this paradigm in terms of sustainability. The findings of their study 
indicated that the consolidation of orders for on-demand food delivery led to considerable 
reductions in carbon emissions and improved resource usage, underlining the environmental 
benefits of opting for this technique. 

Major delivery platforms like Glovo, Deliveroo, and Just Eat are examples of key actors that 
have the potential to drive the adoption and optimization of consolidated delivery systems. 
These businesses may design complex algorithms to efficiently categorize and route orders, 
thereby striking a balance between improving efficiency and providing better service to 
customers. When it comes to managing the intricacies of consolidated routes, logistics 
companies that specialize in supply chain management could play a vital role by forming 
partnerships with these platforms. Moreover, local authorities have the potential to become 
significant partners by promoting and regulating the implementation of such systems in order 
to lessen the amount of traffic congestion in metropolitan areas and to promote sustainability 
inside cities. It is possible that local governments would introduce laws or incentives to assist 
the implementation of consolidated delivery models. This will further enhance the adoption of 
these models and their effectiveness in decreasing the environmental footprint that food 
delivery services leave behind. 
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Figure 5. 

3. Hyper-Local Delivery Models 

The primary focus of this scenario is the distribution of food inside a limited geographical 
area, in most cases by the utilization of bicycles or electric scooters. With lower distances 
between delivery locations, this hyper-local delivery model is designed to work efficiently 
inside densely populated urban environments. This is because shorter distances between 
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delivery stations can dramatically increase speed and reduce environmental impact. It is 
possible for delivery services to achieve faster delivery times while also limiting their carbon 
impact, which contributes to more sustainable urban living. This is accomplished by focusing 
on a limited area specifically. 

It is abundantly evident that this technique has a number of advantages, most notably in terms 
of its environmental benefits and its operational efficiency. When delivering inside a specific 
area, it is possible to make use of environmentally beneficial forms of transportation, such as 
electric scooters or bicycles, which produce very little to no carbon emissions. This not only 
lessens the impact that delivery services have on the environment, but it also helps to alleviate 
traffic congestion in commercial and residential areas. In addition, the shorter distances 
involved allow for faster deliveries, which in turn improves the level of pleasure experienced 
by customers. 

There are, however, some downsides associated with this model. Reach and scalability are the 
most significant limitations of this particular system. It is difficult to grow operations beyond 
specified bounds when using hyper-local delivery models because these methods are 
intrinsically limited to narrow geographic areas. Because of this limitation, expansion may be 
hampered, and the service may not be appealing to a wider range of customers, particularly in 
areas with a lower population density. 

The impact of hyper-local food delivery was investigated by Sinha (2022) using a 
simulation-based technique. The study highlighted the positive benefits that hyper-local food 
delivery had on the urban environment and employment opportunities in the local area. 
According to the findings of the study, hyper-local delivery services have the potential to not 
only significantly lessen their impact on the environment but also to generate employment 
possibilities within the communities in which they operate. 

The successful deployment and operation of hyper-local delivery models would almost 
certainly require a number of important parties. In the creation of hyper-local delivery 
networks, local entrepreneurs, particularly small enterprises that are focused on 
environmentally friendly delivery solutions, could be the driving force behind the process. 
Therefore, these companies are great leaders in this field because they are frequently in a 
position to innovate and adapt to the particular requirements of the communities in which they 
operate. Additionally, municipal authorities have the potential to play a significant role by 
providing financial assistance and infrastructure enhancements to these programs. These 
upgrades could include the installation of dedicated bike lanes or charging stations for electric 
scooters. Providing this support would contribute to the creation of an environment that is 
more favorable for the growth of hyper-local delivery services. In addition, community 
organizations, such as non-profit organizations and local groups, have the potential to enable 
and promote hyper-local delivery networks. This would encourage the adoption of sustainable 
delivery practices and stimulate community engagement. Hyper-local delivery models have 
the potential to become a viable and environmentally friendly alternative in metropolitan 
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areas if various actors work together to develop them. This would contribute to the larger 
aims of sustainability and local economic growth. 

The capacity of this strategy to boost efficiency within the delivery process is the key 
advantage that it offers. This efficiency enables deliveries to be completed more quickly, 
which in turn may result in increased levels of customer satisfaction. Nevertheless, this way 
of doing things is not devoid of difficulties. The initial deployment of these sophisticated 
routing algorithms calls for a significant investment, not only in terms of financial resources 
but also in terms of the technological infrastructure underlying the system. A further obstacle 
that may be encountered is the complexity involved in the process of designing, integrating, 
and maintaining such systems. This is especially true for smaller businesses or those with 
limited technical experience. 

A study that was conducted by Steever, Karwan, and Murray (2019) serves as an illustration 
of the possible advantages that dynamic routing systems may offer. Their research indicated, 
via the use of simulation models, that the implementation of real-time dynamic routing for 
couriers led to a reduction in delivery times as well as an increase in overall efficiency. The 
findings of this study offer a solid basis for comprehending the practical benefits that such 
systems bring to the food delivery business. 

It is highly likely that a number of prominent actors would be involved in the effective 
implementation of dynamic routing systems. It is possible that technology companies like 
Google, which have a substantial amount of competence in mapping and real-time data 
processing, might play a big role in the development and provision of these enhanced routing 
systems. It is possible for delivery platforms like as Glovo and Deliveroo to implement these 
technologies in order to enhance their delivery operations and ensure that they continue to be 
competitive in a market that is always evolving. Additionally, transportation departments and 
other government agencies may offer the essential traffic data and support infrastructure 
improvements that enable real-time routing, which would contribute to delivery processes that 
are more streamlined and efficient. Through their joint efforts, these actors have the potential 
to propel the broad adoption of dynamic routing systems, which would ultimately result in an 
industry that is more responsive and efficient in the delivery of food.On the other hand, 
despite the fact that the advantages of this unified delivery model are readily apparent, it does 
accompany a number of disadvantages. The potential for delivery times to be delayed is one 
of the key problems that must be addressed. Due to the fact that orders are grouped together, it 
is possible that certain customers will have to wait for longer periods of time. This is 
especially true if the delivery of their orders is contingent upon the preparation or collection 
of other orders first. It is necessary to give careful consideration to this trade-off between 
speed and efficiency in order to guarantee that the satisfaction of the customers is preserved. 

The research conducted by Sunarso and Wibowo (2023) offers empirical evidence to back up 
the potential advantages of this paradigm in terms of sustainability. The findings of their study 
indicated that the consolidation of orders for on-demand food delivery led to considerable 
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reductions in carbon emissions and improved resource usage, underlining the environmental 
benefits of opting for this technique. 

Major delivery platforms like Glovo, Deliveroo, and Just Eat are examples of key actors that 
have the potential to drive the adoption and optimization of consolidated delivery systems. 
These businesses may design complex algorithms to efficiently categorize and route orders, 
thereby striking a balance between improving efficiency and providing better service to 
customers. When it comes to managing the intricacies of consolidated routes, logistics 
companies that specialize in supply chain management could play a vital role by forming 
partnerships with these platforms. Moreover, local authorities have the potential to become 
significant partners by promoting and regulating the implementation of such systems in order 
to lessen the amount of traffic congestion in metropolitan areas and to promote sustainability 
inside cities. It is possible that local governments would introduce laws or incentives to assist 
the implementation of consolidated delivery models. This will further enhance the adoption of 
these models and their effectiveness in decreasing the environmental footprint that food 
delivery services leave behind. 
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Figure 6. 

4. Green Delivery Initiatives 

This scenario involves the food delivery sector adopting environmentally friendly delivery 
techniques, such as the usage of electric vehicles (EVs) or drones, in order to comply with 
environmental regulations. These environmentally friendly delivery methods present a 
possible solution to the problem of reducing the negative impact that delivery services have 
on the environment, which is becoming increasingly important on a global scale. The 
automotive sector has the potential to drastically reduce its emissions of greenhouse gases by 
shifting away from conventional vehicles powered by fossil fuels and toward electric vehicles 
or cutting-edge technologies such as drones. This would be a huge contribution to the existing 
worldwide effort to battle climate change. 

There is a significant reduction in the amount of greenhouse gas emissions that can be 
achieved through the implementation of environmentally friendly delivery systems. While 
electric cars do not produce any emissions from their tailpipes, when they are fuelled by 
renewable energy sources, they have the potential to significantly reduce the carbon footprint 
that is connected with food delivery. Electrically propelled drones, on the other hand, have the 
potential to provide an even more effective method of delivery over shorter distances, so 
contributing to an even greater reduction in emissions. This move toward more 
environmentally friendly options is in line with broader environmental goals and is a response 
to the increased demand from consumers for environmentally responsible actions. 

Nevertheless, the switch to these environmentally beneficial methods of delivery is not 
without its inherent difficulties. The high cost that is connected with the implementation of 
new technology is one of the most significant disadvantages. A significant initial investment 
may be required for electric automobiles or drones, in addition to the infrastructure that is 
necessary for their operation, which may include charging stations or landing sites for drones. 
Furthermore, there are considerable regulatory obstacles that need to be taken into 
consideration. When it comes to airspace, safety, and privacy, the use of drones for delivery, 
for instance, is subject to stringent rules. These regulations can vary greatly from one location 
to another. Being able to successfully navigate various regulatory frameworks can be difficult, 
which may slow down the adoption of new technologies. 

The influence that reusable packaging has on the environment was evaluated in a study that 
was conducted by Camps-Posino and colleagues (2021). The findings of this study imply that 
a more widespread transition towards greener options, which may include the implementation 
of environmentally friendly delivery systems, may result in significant environmental 
benefits. According to the findings of the study, the adoption of such creative approaches has 
the potential to bring about major gains in terms of sustainability within the food delivery 
industry. 

A number of important parties would need to work together in order to facilitate the 
successful implementation of environmentally friendly delivery methods. In order to 
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encourage and facilitate the use of environmentally friendly delivery techniques, 
environmental non-governmental organizations (NGOs) that advocate for sustainability could 
play a significant role by forming partnerships with delivery firms. These organizations have 
the potential to assist in the dissemination of information, the provision of knowledge, and the 
backing of activities that are in line with their environmental missions. To stimulate the 
adoption of environmentally friendly technologies, government agencies are also important 
players since they have the ability to provide financial support in the form of subsidies, tax 
incentives, and other forms of financial assistance. By providing clear standards and 
regulations that promote the safe and effective use of electric vehicles and drones for delivery 
purposes, public bodies might also assist in overcoming regulatory issues. This would mean 
that they could help overcome regulatory challenges. Finally, firms in the technology and 
automotive industries, such as Tesla and Amazon, have the potential to take the initiative in 
developing the infrastructure and technology that is necessary for environmentally friendly 
delivery methods. Tesla, with its electric vehicle technology, and Amazon, with its goals in 
drone delivery, are both in a strong position to promote innovation and establish new norms 
inside the sector by virtue of their respective capabilities. The food delivery business has the 
potential to make major gains towards more sustainable operations, thereby minimizing its 
impact on the environment and contributing to a greener future. several leaps might be made 
possible through the joint efforts of several groups of actor. 
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Figure 7. 
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5. Shared Delivery Services 

For the purpose of optimizing delivery routes and lowering operational costs, this scenario 
involves the employment of shared delivery resources among multiple providers. It is possible 
for numerous businesses to work together to achieve more effective delivery procedures by 
pooling resources such as delivery vans and drivers. This strategy makes use of the idea of 
shared economies, which is a system in which the utilization of resources by a group of 
people results in increased overall efficiency and cost savings respectively. With regard to the 
transportation of food, shared delivery services have the potential to drastically cut down on 
the number of cars that are on the road, streamline delivery routes, and minimize fuel 
consumption, all of which contribute to the economic and environmental benefits that are 
associated with these services. 

The attainment of economies of scale is one of the key advantages of this approach. This 
model has the potential to result in considerable cost reductions for all of the parties involved 
that are involved. Multiple providers can spread the fixed expenses of delivery operations, 
such as vehicle maintenance and driver compensation, across a greater number of deliveries 
when they pool delivery resources. This allows them to reduce the overall cost of delivery. 
Through the optimization of delivery routes and the reduction of the distance traveled, this not 
only reduces the cost of each delivery but also improves the operational efficiency of the 
business. Furthermore, shared delivery services have the potential to result in environmental 
benefits by reducing the total number of delivery vehicles that are required. This, in turn, can 
contribute to a reduction in overall emissions and transportation congestion. 

The deployment of shared delivery services, on the other hand, involves a number of 
obstacles. Because it demands efficient communication, scheduling, and resource allocation, 
coordination among various suppliers can be a challenging endeavor. This is because it is 
necessary to guarantee that all deliveries are finished on time. Another possibility is that there 
will be delays in service, particularly in the event that the deliveries of one provider are given 
more priority than those of another provider or if there are unexpected disruptions in the 
shared delivery network. It is imperative that these problems be controlled with great care in 
order to guarantee that the advantages of shared delivery services are fully realized without 
sacrificing the quality of the service. 

In the research conducted by Hao et al. (2022), shared delivery services were investigated as a 
potential replacement for conventional freight trucks. The findings of this study demonstrated 
the potential financial and environmental advantages of such a model. The research showed 
the potential for shared delivery services to serve as a viable solution to cut operational costs 
and enhance efficiency, particularly in urban regions where there is a high distribution density. 

It is quite likely that effective collaboration among a number of important actors would be 
required for the successful implementation of shared delivery services. The development of 
shared delivery networks could be spearheaded by delivery platforms like Instacart and Shipt, 
who could work together to pool their respective delivery resources and take the initiative to 
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establish shared delivery networks. Due to the fact that these platforms already hold the 
required infrastructure and client base, they are ideally suited to develop shared delivery 
models. It is also possible that logistics companies, particularly those that specialize in 
third-party logistics (3PL), could play an important part in the management of the 
complications that are associated with shared delivery operations. These companies have the 
expertise to tackle the logistical issues that arise in shared delivery networks, as well as to 
coordinate amongst different suppliers, optimize routes, and optimize routes. Additionally, 
huge retail chains that have substantial delivery requirements, such as Walmart and Target, 
could realize significant benefits from shared delivery models. These shops might improve 
their overall competitiveness in the market by engaging in shared delivery networks, which 
would allow them to cut their delivery costs and improve their delivery times. Shared delivery 
services have the potential to become a realistic and efficient alternative to traditional 
distribution methods, giving advantages in terms of both the economy and the environment, if 
different actors work together to develop them. 

 

Figure 8. 
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6. Blockchain for Transparency and Efficiency 

The deployment of blockchain technology is required in this scenario in order to facilitate the 
tracking and verification of each step in the process of food delivery. Blockchain technology, 
which is a distributed and immutable ledger, has the potential to transform the food delivery 
sector by offering a method that is both visible and secure for monitoring the entire delivery 
chain throughout the entire process. It is possible to record and verify every action that takes 
place on the blockchain, beginning with the placement of an order and continuing until the 
final delivery. This ensures that all parties involved, including customers, restaurants, delivery 
staff, and platforms, have access to information that is true and cannot be altered. 

The use of blockchain technology into the process of food delivery offers a number of 
advantages, the most important of which are increased transparency, security, and workflow 
efficiency. Because of the inherent transparency of blockchain technology, all stakeholders are 
able to observe the current status and history of a delivery in real time. This helps to develop 
confidence and accountability within the organization. When it comes to assuring the quality 
and safety of food, this is especially helpful because any problems can be promptly tracked 
back to their origin. The data that is stored on a blockchain is immutable, which makes it very 
resistant to fraud and tampering. This protects both the integrity of the delivery process as 
well as the sensitive information of clients. Another key advantage of blockchain is the 
security that it provides. Additionally, blockchain technology has the potential to improve 
operations by automating and verifying procedures and transactions by eliminating the need 
for intermediaries. This can result in deliveries that are both quicker and more efficient. 

The use of blockchain technology in the food delivery industry, on the other hand, is not 
without its difficulties. The intricacy needed in incorporating blockchain technology into 
preexisting systems is one of the most significant drawbacks. It is possible that delivery 
platforms and restaurants would encounter considerable technological obstacles when 
attempting to embrace this technology. For this reason, substantial investments in 
infrastructure and experience will be required. Because of the transparent nature of the ledger, 
certain data may be accessible to all members in the network. This creates potential privacy 
problems, which is another reason why the usage of blockchain technology presents potential 
privacy concerns. For businesses that decide to implement blockchain technology, one of the 
most significant challenges will be to guarantee that sensitive information is sufficiently 
protected while also preserving openness. 

Researchers Bunge et al. (2022) conducted a study that examined the viability of blockchain 
technology in food systems. The study highlighted the potential of blockchain technology to 
streamline operations and assure food safety. According to the findings of the study, 
blockchain technology has the potential to play a crucial part in improving the traceability and 
efficiency of food systems. This would result in major gains as far as customer confidence 
and sustainability are concerned. 
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It is possible that the adoption of blockchain technology in the food delivery industry might 
be driven by a number of relevant entities. It is possible for technology giants such as IBM 
and Microsoft, which have a large amount of knowledge in blockchain technology, to develop 
solutions that are specifically customized to the food delivery industry. These companies have 
the ability to build and deploy blockchain systems that are tailored to meet the specific 
requirements of the business, which range from the management of data in a secure manner to 
the tracking of transactions in real time. Zomato and Just Eat are two examples of delivery 
systems that might potentially implement blockchain technology in order to improve their 
operations in terms of transparency, efficiency, and trustworthiness. By incorporating 
blockchain technology into their platforms, these businesses have the potential to differentiate 
themselves in a field that is highly competitive by providing their clients with a service that is 
both more safe and more reliable. In addition, regulatory authorities, which may include 
government agencies, would play a significant role by defining rules and regulations for the 
application of blockchain technology in the food delivery industry. The implementation of 
these regulations would guarantee that the technology is utilized in a responsible and efficient 
manner, so eliminating any potential concerns over privacy and laying the framework for 
wider adoption. The blockchain technology has the potential to revolutionize the food 
delivery industry by providing a new level of transparency, security, and efficiency. This 
transformation might be achieved through collaboration among these actors. 
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Figure 9. 
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7. Scenario-Based Planning for Disruption Recovery 

In this case, scenario-based plans are developed with the purpose of rapidly adapting to 
disturbances in the process of food distribution. These disruptions may include traffic jams, 
harsh weather, or unanticipated increases in demand. Food delivery firms can improve their 
ability to maintain service continuity and reliability, even when faced with adverse conditions, 
by making preparations for a variety of potential disruptions. Creating thorough strategies and 
contingency plans for various disruption scenarios is an essential part of scenario-based 
planning. This type of preparation enables businesses to react quickly and efficiently in the 
event that situations of this nature occur. 

The implementation of scenario-based planning has a number of benefits, the most important 
of which is the increased resilience and reliability of the delivery service. The impact of 
disruptions can be mitigated by delivery platforms if they have well-prepared contingency 
plans in place. This helps to ensure that deliveries are completed on time and that customer 
satisfaction levels stay high. This strategy not only contributes to the preservation of 
operational stability, but it also improves the overall trust and dependability of the service, 
both of which are essential components in an industry as highly competitive as food delivery. 

The successful application of scenario-based planning, on the other hand, necessitates the 
utilization of sophisticated predictive methodologies and meticulous planning. In order to be 
successful, businesses need to be able to accurately foresee future disturbances and establish 
effective methods for responding to them. In order to accomplish this, sophisticated analytics 
tools are utilized. These systems are able to process vast volumes of data, forecast potential 
scenarios, and recommend the most appropriate solutions. The intricacy of incorporating these 
tools and processes into day-to-day operations can be a considerable issue, particularly for 
smaller businesses that have less resources available to them. 

In a study that was conducted by Hu et al. (2023), a scenario-based strategy was presented for 
the purpose of disruption recovery in food delivery. The study demonstrated that this 
technique is effective in sustaining service continuity. In addition to highlighting the 
significance of being ready for a variety of disruption situations, the study demonstrated how 
preemptive preparation has the potential to greatly lessen the detrimental effects that 
disruptions of this kind typically have on delivery operations. 

When it comes to the food delivery industry, there are a number of essential actors who could 
potentially contribute to the successful creation and execution of scenario-based planning. 
There are analytics companies that specialize in predictive analytics, such as SAS and 
Tableau, that could provide the essential tools and experience to assist delivery platforms in 
developing scenario-based plans that are accurate and effective. These businesses are able to 
handle enormous volumes of data and build predictive models, which can provide real-time 
information that can be used to inform decision-making responsibilities. Scenario-based 
planning might be included into the operations of delivery platforms such as Glovo and 
Deliveroo. By utilizing these predictive techniques, these platforms could improve their 
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resilience and guarantee that they will continue to provide reliable service even in the event of 
disruptions. Finally, academic organizations, such as universities and research centers, have 
the potential to play a significant role in the process of disruption recovery planning by 
conducting studies and developing models to support the planning process. By conducting 
research and working together with industry partners, these institutions have the potential to 
make a contribution to the development of scenario-based planning approaches, which will 
ultimately assist in enhancing the overall resilience of the food delivery services business. 

 

Figure 10. 

 

73 



 

Lean Theory Evaluation 

For the purpose of conducting a consistent analysis of each scenario using Value Stream 
Mapping (VSM) in accordance with Lean principles, the primary focus is on three primary 
objectives: minimizing the amount of time that passes between the placement of an order and 
its delivery (time of flight), minimizing waste, and optimizing energy consumption during the 
delivery process. The analysis is focused on the amount of energy that is consumed 
throughout the process of handling and delivering orders. This does not include the energy 
that is consumed by the restaurant during the preparation of the order, which is outside the 
scope of this research but may be investigated in further studies. 

 

0. Standard Food Delivery System 

As a first step, we need to perform an analysis of the standard food delivery process. This 
analysis will follow the same structured approach used in evaluating modern, optimized 
delivery systems. By applying Value Stream Mapping (VSM) under Lean principles, we will 
focus on three key objectives: reducing waste, minimizing the time from order placement to 
delivery (referred to as "time of flight"), and optimizing energy consumption throughout the 
delivery chain. The analysis will concentrate on the energy consumed during the handling and 
delivery of orders, excluding the preparation of the order by the restaurant, which is outside 
the scope of this research but may be considered in future studies. 

This standardized approach will allow us to draw comparisons between the conventional food 
delivery model and more advanced systems, highlighting the inefficiencies and areas for 
potential improvement in the traditional process. 
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Figure 11. 

 

1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

The standard food delivery process, as described, does not significantly reduce waste 
compared to the classic food delivery system. Traditional inefficiencies such as redundant 
trips, lack of route optimization, and delays due to manual processes are still present. Waste is 
evident in the time drivers spend waiting for orders to be prepared and in the fuel consumed 
during inefficient routes. 

 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 
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The standard process offers minimal energy savings or optimization compared to the classic 
system. Energy use is often higher due to unoptimized routes, lack of real-time traffic data, 
and inefficient scheduling of deliveries. This leads to higher fuel consumption and greater 
environmental impact. 

 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

The time of delivery in this process is typically similar to that in the classic food delivery 
system. Delays can occur due to inefficient driver assignment, lack of route optimization, and 
manual confirmation processes. As a result, the overall delivery time may not be significantly 
reduced. 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Defining Value: In this process, value is defined by the customer’s need for timely and 
reliable food delivery. However, the lack of optimization and efficiency can reduce the 
perceived value due to potential delays and inconsistent service quality. 

- Mapping the Value Stream: The value stream mapping in this process highlights several 
inefficiencies, such as manual processing, lack of real-time adjustments, and redundant steps. 
These inefficiencies contribute to waste and longer delivery times. 

- Creating Flow: The flow is often interrupted due to bottlenecks at various stages, such as 
waiting for food preparation or driver assignment. The lack of continuous flow leads to 
inefficiencies and delays. 

- Establishing Pull: The process is reactive rather than proactive, with resources allocated 
based on immediate demand rather than anticipated needs. This can result in inefficiencies 
and delays, especially during peak times. 

- Striving for Perfection: Continuous improvement is limited in this process, as the system 
often lacks mechanisms for feedback, real-time adjustments, or process optimization. As a 
result, opportunities for reducing waste, improving delivery times, and optimizing energy use 
are often missed. 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Receipt and 
Processing Customer places an order     

Order Preparation The restaurant prepares the 
food. Mapping the Value Stream Limited reduction in waste No direct impact Dependent on restaurant 

efficiency 

Delivery Assignment A driver is assigned and 
dispatched to the restaurant. Creating Flow Potential delays in assignment No significant energy 

optimization 
Can cause delays if not 

optimized 

Delivery Execution The driver delivers the order 
to the customer. Establishing Pull Inefficient routes lead to waste Higher fuel consumption Typically slow due to lack of 

real-time routing 

Post-Delivery Review Customer and driver confirm 
delivery     

Table 3. 
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1. Consolidated Delivery Systems 

This study investigates the potential for increased productivity as well as environmental 
advantages that can result from integrating numerous food delivery orders into a single route. 
This system reduces the amount of fuel that is consumed and the emissions that are produced 
by lowering the number of journeys that are required by grouping orders regionally. By 
highlighting the potential for longer delivery times for bundled orders, the research highlights 
the trade-off that exists between decreased operational costs and the possibility of this. 

 

 

Figure 12. 
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 1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

Yes, this process reduces waste by minimizing the number of trips required to deliver multiple 
orders. This reduction in trips leads to lower fuel consumption, fewer emissions, and 
decreased wear and tear on vehicles. By consolidating deliveries, the system eliminates 
redundant trips, which is a key form of transportation waste in the classic delivery model. 

 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 

Yes, this process results in energy savings and optimization. By optimizing delivery routes 
and reducing the number of vehicles on the road, the system significantly decreases energy 
consumption. The use of advanced algorithms to plan efficient routes ensures that the least 
amount of energy is used to complete deliveries, compared to the less efficient, single-order 
routes of traditional delivery systems. 

 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

This process may not necessarily reduce the time of delivery for individual orders. While the 
overall efficiency of the delivery process is improved, customers whose orders are grouped 
with others might experience longer wait times due to the consolidated nature of the route. 
However, for the system as a whole, the process is more time-efficient by delivering multiple 
orders in a single trip. 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Defining Value: In this process, value is defined by the customer’s desire for timely delivery 
and the environmental benefits of reduced emissions. The consolidation of orders aligns with 
these values by optimizing delivery efficiency while considering sustainability. 

- Mapping the Value Stream: The value stream mapping clearly identifies each step of the 
process from order receipt to post-delivery feedback. By mapping the process, waste (such as 
unnecessary trips) is identified and eliminated, and steps that add value (such as route 
optimization) are emphasized. 

- Creating Flow: The flow of the process is maintained by synchronizing order preparation 
with delivery schedules and optimizing routes to ensure a continuous and efficient delivery 
process. This prevents bottlenecks and ensures that the delivery process runs smoothly. 
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- Establishing Pull: The process is customer-driven, with orders being pulled into the system 
based on real-time demand. This ensures that resources are allocated based on actual customer 
needs rather than predictions, aligning with the pull principle of Lean. 

- Striving for Perfection: Continuous feedback and the use of advanced algorithms for 
optimization contribute to the process of continuous improvement. By regularly analyzing 
performance data and customer feedback, the system can be continuously refined to eliminate 
inefficiencies and improve customer satisfaction 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Receipt Orders received and confirmed on 
the platform. Defining Value No direct impact No direct impact Neutral 

Order Grouping Orders are grouped by proximity 
and timing. Mapping the Value Stream Reduces transportation waste Increases optimization May increase for some customers 

Restaurant 
Coordination 

Aligning food preparation with 
delivery schedules. Creating Flow Reduces waiting times for drivers No direct impact Improves flow and efficiency 

Delivery Route 
Optimization 

Real-time optimization of delivery 
routes. Creating Flow Minimizes unnecessary travel Significant energy savings Reduces overall system time 

Consolidated 
Pickup Driver picks up all grouped orders. Mapping the Value Stream Reduces idle time Optimizes vehicle usage Depends on restaurant 

coordination 

Delivery Execution Orders delivered along the 
optimized route. Establishing Pull Reduces transportation waste Energy-efficient routing May vary, but overall improved 

Post-Delivery 
Feedback 

Gathering and analyzing customer 
feedback for continuous 

improvement. 
Striving for Perfection Feedback loops drive improvement No direct impact Leads to future process refinement 

Table 4. 

81 



 

 

2. Dynamic Courier Routing 

The utilization of real-time data and complex algorithms to dynamically route delivery 
couriers in accordance with the current traffic circumstances and the urgency of the order is 
the primary focus of this investigation. When compared to typical static routing systems, the 
objective is to have delivery times that are as short as possible and to maximize the utilization 
of resources. This will result in considerable reductions in fuel consumption and an 
improvement in overall efficiency. 
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Figure 13. 

1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

Yes, this process reduces waste significantly compared to the classic food delivery system. In 
the traditional model, couriers often follow static routes, leading to inefficiencies such as 
unnecessary detours, waiting in traffic, and idle time. Dynamic routing minimizes these 
inefficiencies by continuously updating routes in real-time, ensuring that couriers take the 
most direct and least congested paths. This reduces fuel consumption, lowers vehicle wear 
and tear, and minimizes the environmental impact of delivery operations. 

 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 

Yes, dynamic courier routing offers substantial energy savings and optimization. By using 
real-time data to avoid traffic and select the most efficient routes, this process reduces fuel 
usage and the overall energy consumption of delivery vehicles. Additionally, the ability to 
prioritize orders based on urgency and location allows for more efficient use of courier 
resources, further optimizing energy use. 

 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

Yes, this process is designed to reduce delivery times significantly compared to the classic 
system. The dynamic nature of the routing algorithms ensures that couriers can avoid delays 
caused by traffic congestion and take the fastest available routes. This not only speeds up 
individual deliveries but also improves overall system efficiency, allowing more deliveries to 
be completed in a shorter time frame. 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Defining Value: In this process, value is defined by the customer’s need for fast and reliable 
delivery. Dynamic routing directly contributes to this value by optimizing delivery times and 
ensuring that urgent orders are prioritized. 

- Mapping the Value Stream: The value stream in this process is mapped from order receipt 
through to post-delivery analysis. Each step is designed to eliminate waste, such as 
unnecessary travel or idle time, and maximize the efficiency of the delivery process. 
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- Creating Flow Dynamic routing ensures a continuous flow of deliveries by adapting routes 
in real-time to avoid delays and congestion. This prevents interruptions in the delivery process 
and ensures that orders are delivered as efficiently as possible. 

- Establishing Pull The process is driven by real-time customer demand, with orders being 
pulled through the system based on their urgency and location. This ensures that resources are 
allocated efficiently and that deliveries are made in response to actual customer needs. 

- Striving for Perfection: Continuous improvement is a key aspect of this process. 
Post-delivery analysis allows for the refinement of routing algorithms, ensuring that the 
system becomes more efficient and responsive over time. By regularly analyzing performance 
data and customer feedback, the process is continuously optimized to reduce waste and 
improve delivery times. 

 

84 



 

 

Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Receipt Orders received and categorized 
by urgency. Defining Value No direct impact No direct impact Improved by prioritizing urgent 

orders 

Real-Time 
Traffic Data 

Collection 

Continuous collection of 
real-time traffic data. Creating Flow Reduces unnecessary delays Optimizes route efficiency Significantly reduced by avoiding 

traffic 

Dynamic Route 
Planning 

Algorithms plan the optimal 
delivery route in real-time. Mapping the Value Stream Eliminates wasteful travel Maximizes energy efficiency Shortened by choosing optimal 

routes 

Courier 
Assignment 

Couriers assigned based on 
proximity and optimized routes. Establishing Pull Minimizes idle time Improves resource utilization Reduced by efficient assignment 

Delivery 
Execution 

Couriers follow dynamically 
optimized routes to deliver 

orders. 
Creating Flow Reduces fuel waste Significant energy savings Reduced by real-time 

adjustments 

Post-Delivery 
Analysis 

Performance data analyzed to 
improve routing algorithms. Striving for Perfection Continuous improvement of 

process No direct impact Future delivery times improved 

Table 5. 
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3. Hyper-Local Delivery Models 

Within the scope of this investigation, the advantages of delivering food within a specific 
geographic area by means of ecologically friendly modes of transportation such as bicycles 
and electric scooters are investigated. Because it places an emphasis on short delivery 
distances, the hyper-local model improves operational efficiency while simultaneously 
lowering its impact on the environment. On the other hand, the scalability and reach of the 
paradigm are recognized as potential constraints. 

 

 

Figure 14. 

1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

Yes, this process significantly reduces waste compared to the classic food delivery system. 
The use of bicycles or electric scooters minimizes the environmental impact by reducing fuel 
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consumption and emissions. Additionally, by focusing on a limited geographic area, the 
process eliminates the waste associated with longer trips and underutilized vehicle capacity. 

 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 

Yes, the hyper-local delivery approach is very energy efficient. As we use electric scooters 
and bicycles that use less or no fossil fuel, the amount of energy consumed reduces as well. 
Also, the lower shipping times and optimized transport paths means less consumption of 
energy. 

 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

Yes, the process is designed to reduce delivery times within the hyper-local area. The shorter 
distances between delivery points and the use of optimized routes allow couriers to complete 
deliveries more quickly. This not only improves customer satisfaction but also increases the 
overall efficiency of the delivery system. 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Definition of Value: Value is defined by the customer requirement of timely, secure, and 
sustainable shipping. The hyper-local model matches these values by addressing short 
delivery times and zero-waste.  

- Map the Value Stream: Value stream is mapped from order entry to after-delivery feedback. 
The activity focuses on the elimination of waste (funny travel, fuel use), and value addition 
activities (faster delivery, satisfied customer).  

- Creating flow: Process is flow controlled by combining orders dynamically, routing 
optimization and delivered in the hyper-local region. Using real-time data and monitoring all 
the time prevents interruption in the delivery.  

- Implementing Pull: Orders are pulled based on the customer demand in real time, and the 
goods are processed through the system depending on the urgency and the order location. This 
makes sure that resources are being judiciously used and deliveries are made to actual 
customer demand.  
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- Always Strive for Excellence: Improving is an important part of this. Post-delivery feedback 
helps in making adjustments in the distribution of couriers, route optimization and customer 
interaction so that the system is always faster and more responsive. 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Receipt 
Orders received and 

assigned based on proximity 
within the hyper-local area. 

Defining Value No direct impact No direct impact Improved by focusing on 
local area 

Real-Time Order 
Grouping 

Grouping of orders within 
the same geographic area 

for efficient delivery. 
Mapping the Value Stream Reduces unnecessary trips Energy optimization 

through grouping 
Reduced by consolidated 

deliveries 

Courier Assignment 
Couriers using bicycles or 

scooters assigned to 
grouped orders. 

Establishing Pull Minimizes idle time Improves resource 
utilization 

Reduced by efficient 
assignment 

Route Optimization 
Calculation of optimal 
delivery routes using 

real-time data. 
Creating Flow Eliminates wasteful travel Maximizes energy efficiency Shortened by choosing 

optimal routes 

Delivery Execution 
Couriers deliver grouped 
orders using optimized 

routes. 
Creating Flow Reduces fuel waste Significant energy savings Reduced by real-time 

adjustments 

Post-Delivery Feedback 
Collection and analysis of 

customer feedback for 
continuous improvement. 

Striving for Perfection Continuous improvement of 
process No direct impact Future delivery times 

improved 

Table 6. 
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4. Green Delivery Initiatives 

To reduce the environmental impact of food delivery, the paper studies the possibility of using 
eco-friendly delivery methods like electric cars and drones. The study concedes the challenges 
of regulatory compliance and the large upfront costs, but also points to the considerable 
energy savings and greenhouse gas emission savings achieved as a result of these 
interventions. 

 

Figure 15. 

1. Is This Process Less Wasteful Than the Traditional Food Delivery System? 

This is, of course, a lot less waste than the old school food delivery system. E-Vehicles and 
drones cut down on emissions and consumption of fuel and thus improve the environment. 
Further, the choice of best-fit delivery platform (EV or drone) according to the order data also 
helps avoid waste of resources which is often a waste of any old delivery model. 
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2. Does This Operation Save Energy or Make it More Efficient than the Traditional Food 
Delivery System? 

Certainly the green delivery system saves you a lot of energy. Electric vehicles and drones are 
much greener than fossil fuel cars and trucks. And delivered powered by clean power, so the 
delivery cost can be even smaller. Further, real-time route optimization optimizes the delivery 
process so as to consume as little energy as possible for maximum efficiency. 

 

3. Does This Process Cut the Delivery Time In Comparison with the Traditional Food 
Delivery System? 

It will arrive on your doorstep or by a different carrier as per your option. Drones, for 
example, could deliver faster products across shorter distances because they can avoid ground 
traffic. But the green delivery might introduce compliance checks or infrastructure needs 
(e.g., EV charging stations) that might delay delivery. All in all, there are some that come 
faster and others take time (especially in the early adoption stage). 

 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Determining Value: Value in this process is defined as the customer’s need to have fast, 
stable, and eco-friendly delivery. The use of green delivery systems fits into these principles 
by making deliveries in a manner that does not harm the environment but improves the 
efficiency of the delivery.  

- Mapping the Value Stream: The value stream of this process is mapped from order entry to 
post-delivery analysis. It focuses on reducing waste (e.g., emissions, wasteful consumption) 
while driving value-creation (green delivery, better customer service).  

- Generating Flow: Flow is ensured by dynamic delivery methods selection and real-time 
route optimization. This guarantees that deliveries are conducted fast and without waste, 
while various green delivery options are used.  

- Creating Pull: It’s a real-time request-based process and the delivery channel is decided 
upon depending on order details and environmental factors. This makes sure that delivery 
resources are optimally utilized according to real-time customer demands.  

- Pursuing Perfection: Continuous improvement is one of the elements of this process. The 
post-delivery data guides the decision of delivery option, optimization of the route and 
regulatory compliance in order to make the system more efficient and cost-effective in the 
long run. 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Receipt Orders received and categorized by 
proximity and urgency. Defining Value No direct impact No direct impact Improved by focusing on 

suitable delivery methods 

Green Delivery 
Method Selection 

Selection of the most appropriate green 
delivery method (EV or drone). Mapping the Value Stream Reduces unnecessary 

resource use 
Significant energy 

optimization Varies depending on method 

Real-Time Route 
Optimization 

Calculation of the most energy-efficient 
route using real-time data. Creating Flow Eliminates wasteful travel Maximizes energy efficiency Shortened by choosing 

optimal routes 

Regulatory 
Compliance Check 

Ensuring delivery method complies 
with local regulations. Establishing Pull Prevents delays due to 

non-compliance No direct impact May introduce slight delays 

Delivery Execution Delivering orders using the selected 
green method. Creating Flow Reduces fuel waste Significant energy savings Potentially reduced by 

efficient methods 

Post-Delivery 
Feedback 

Collecting and analyzing customer 
feedback for continuous improvement. Striving for Perfection Continuous improvement of 

process No direct impact Future delivery times 
improved 

Table 7. 
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5. Shared Delivery Services 

The aim of this research is to analyze the pros and cons of shared delivery services where 
multiple vendors share delivery paths and reduce cost. The system can reach economies of 
scale and therefore lower the waste that is generated and energy that is used. The integration 
of the many suppliers, meanwhile, is viewed as a major barrier. 

 

Figure 16. 
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1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

Sure, this is waste-busting because we pool resources for delivery, and that means fewer 
vehicles on the road and less trips that are not needed. Sharing resources helps the network 
minimise total fuel consumption, vehicle wear and tear and emissions, typical waste in the old 
delivery model. Further, by optimizing the route you also optimise your resource use, so less 
waste. 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 

It’s true that the cooperative delivery model saves energy. As the system optimizes routing 
and bundles deliveries, the total number of delivery vehicles covered by the system reduces 
fuel and energy consumption. And the efficiency of shared cars means less cars are needed to 
make the same amount of deliveries, which saves on energy. 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

This delivery period might be different. The consolidated routes and shared resources would 
be one advantage — faster delivery within the same region. But multiple providers’ 
coordination and resource-sharing can cause confusions that might slow delivery times. In 
general, while it’s an improvement process, it has to be well controlled so that it doesn’t slow 
down the delivery time. 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Value: Value here can be captured as the customer desire for quality and speedy delivery at 
lower cost and less carbon footprint. Sharing services that deliver meet these standards by 
maximizing assets and saving costs could result in lower delivery fees for consumers. 

- Scope the Value Stream: The value stream here is scored from order delivery to 
post-delivery analysis. This method focuses on removing duplication by eliminating trips that 
don’t have to be made and making the most of delivery trucks. Value-added processes such as 
efficient resource management and optimal delivery path are major aspects of it. 

- Establishing Flow: Flow is maintained by delivering orders as quickly as possible via 
optimized routes and real-time adaptation. Sharing of resource ensures that the delivery load 
is not bottlenecked as it is spread across multiple providers for a reliable, uninterrupted 
delivery. 

- Implementing Pull: Customers are being asked for resources and they get the delivery on 
real time order. This makes sure resources are efficiently managed and that supplies are 
supplied according to the needs of the customer, not by pre-established time. 
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- The Way to Be Perfect: It is part of it to be continuously improving. Using post-delivery 
analysis, inefficiencies can be discovered and the process of resource distribution, routing and 
communication can be optimised. The intent is to keep the system evolving so as to save 
money, delivery time, and customer satisfaction. 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Receipt 
Orders received and 
aggregated based on 

proximity and delivery time. 
Defining Value No direct impact No direct impact Improved by focusing on 

suitable delivery methods 

Shared Resource Allocation 
Pooling and allocation of 
delivery resources among 

providers. 
Mapping the Value Stream Reduces redundant trips Significant energy 

optimization 
May vary depending on 
coordination efficiency 

Route Optimization Calculation of optimized 
routes for shared resources. Creating Flow Eliminates wasteful travel Maximizes energy efficiency Potentially reduced by route 

optimization 

Delivery Execution Execution of deliveries using 
shared and optimized routes. Creating Flow Reduces fuel waste Significant energy savings Potentially reduced by 

efficient methods 

Coordination and 
Communication 

Ensuring efficient 
coordination among all 

providers involved. 
Establishing Pull Prevents delays due to 

miscommunication No direct impact May introduce slight delays if 
not managed well 

Post-Delivery Analysis 
Collection and analysis of 

performance data for 
continuous improvement. 

Striving for Perfection Continuous improvement of 
process No direct impact Future delivery times 

improved 

Table 8 
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6. Blockchain for Transparency and Efficiency 

The topic of this study is the use case of blockchain for delivery of food. The blockchain 
technology can provide secure and transparent way of tracking and confirming all the delivery 
stages from order to shipment. The report points to the new level of trust and accountability 
blockchain technology can offer in addition to how blockchain can make things more efficient 
and wasteless. 

 

Figure 17. 
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1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

Yes, because it removes waste in the form of redundancies such as manual validation and 
mistakes from checking again and again. With a single source of truth and by automating 
tracking, blockchain reduces checks at each point in time, order error rates, and waste from 
corrections. In addition, because blockchain is secure and open, fraud and disputes are 
minimized and operations become more efficient. 

 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 

Yes, blockchain can help you save energy by automating processes. Because blockchain 
simplifies the verification and monitoring processes, administrative time and resources can be 
saved. Moreover, live tracking and automated updates eliminate unnecessary communication 
and data administration to save on expenditures. But of course, blockchain will need energy to 
work, and so its total energy efficiency will also be a combination of these elements. 

 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

Although blockchain increases the visibility and security of the delivery, the delivery time is 
only indirect. The main saving lies in decreasing the time for resolving issues, order checking, 
and party coordination. Although using blockchain also introduces an intermediate data 
record in each step, by automating it you will achieve higher efficiency and save time 
handling orders. 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Value definition: Value is essentially the value that a customer wants delivered transparently, 
safely, and effectively. Blockchain gives added value as the entire transaction can be visible 
and verified resulting in a better customer experience. 

- Static Map of the Value Stream: The value stream is traced from order creation to 
after-delivery reporting and all of this is documented on the blockchain. Map out these 
processes and it’s much easier to detect inefficiencies and make sure every step of the process 
is useful. 

- Maintaining Flow: Flow is created when all delivery actions are captured and checked in 
real time. Blockchain eliminates delays due to disputes or erroneousness which means a faster 
and more stable delivery process. 
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- Establishing Pull: Pull is triggered by actual customer demand as orders are pulled from the 
system and put on the blockchain as they are processed. It makes sure all resources are being 
used productively according to actual customer demands. 

- Be Perfect: Relentless improvement is part of the game. Using blockchain data, companies 
can see where the process could be further automated, including time savings, satisfaction, 
and security. 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Order Placement and 
Blockchain Entry 

Customer places order; 
details are recorded on the 

blockchain. 
Defining Value Reduces errors and 

miscommunication No direct impact May reduce delays caused by 
verification 

Restaurant Confirmation 
and Preparation 

Order confirmation and 
preparation status updates 

recorded on blockchain. 
Mapping the Value Stream Eliminates redundant 

communication 
Streamlines order 

management Improved by reducing errors 

Courier Assignment and 
Dispatch 

Courier assigned, dispatch 
confirmed, and pickup 

logged on the blockchain. 
Creating Flow Reduces miscommunication 

and errors 
Optimizes resource 

allocation 
May improve by streamlining 

coordination 

Real-Time Delivery 
Tracking 

Real-time tracking of the 
delivery logged on 

blockchain. 
Creating Flow Ensures accurate and 

real-time updates No direct impact May reduce delays due to 
better tracking 

Post-Delivery Review and 
Feedback 

Feedback and any dispute 
resolution recorded on 

blockchain. 
Striving for Perfection Reduces waste from disputes 

and errors No direct impact Future deliveries improved 
by feedback 

Table 9. 

101 



 

7. Scenario-Based Planning for Disruption Recovery 

This discussion is to talk about how food delivery systems need to develop scenarios based 
plans that can quickly respond to an unexpected road closure or bad weather event. By 
enabling a variety of different types of disruptions, the system becomes more resilient and 
reliable so that service remains continuous even under difficult conditions. The results of the 
study make predictive analytics key to the development of effective contingency plans. 

 

Figure 18. 
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1. Does This Process Reduce Waste Compared to the Classic Food Delivery System? 

Yes, this is a waste reduction in that it eliminates the inefficiencies that are generated by 
disruptions. In the traditional food distribution model, if something goes wrong, delays, 
communication errors and costs (fuel, time) ensue. With scenarios aplenty planned, the 
system reacts efficiently to shocks, instead of reacting with sluggish, stale answers. This 
means less wasted time and less waste in the process. 

 

 2. Does This Process Have Energy Savings or Optimization Compared to the Classic Food 
Delivery System? 

Well, yes, scenario planning is energy efficient and optimized. Delivery routes can be planned 
for and expected for disruptions, and rerouted on demand to minimize traffic jams, idle time 
and unneeded journeys. This routing optimization means less fuel usage and better use of 
delivery vehicles, which saves energy. 

 

 3. Does This Process Reduce the Time of Delivery Compared to the Classic Food Delivery 
System? 

Yes, because it shortens delivery time as the system can more quickly and efficiently cope 
with outages. The delivery platform can respond to this prior to the unexpected delay instead 
of waiting for it. Since routes and schedules can be changed real-time, system is able to 
sustain, or even optimize delivery times even when it is interrupted. 

 

 4. Analysis According to the Five Fundamentals of Lean Theory 

- Value Definition: Value is defined by customer need of quality and delivery, even with 
interruptions. Scenario planning is the ability to plan for delivery which stays consistent and 
reliable as per customer’s demand. 

- Value Stream Mapping: The value stream is data capture, scenario planning, integration to 
day-to-day activities, monitoring in real time and post disruption audit. Having this step map 
can identify inefficiencies (delays from interruptions) and reduce them. 

- Defining Flow: Flow is created by making sure things do not get interrupted. As scenarios 
and contingency plans are already created, the system adapts without a major disruption, and 
delivers in a constant stream. 
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- Setting Pull: This is based on current demand and situations. Scenario-based planning — 
The system will pull resources (couriers, routes) according to the needs, making deliveries on 
time and according to real circumstances. 

- Aim for the Perfect: There’s no stop at this point. As disruption responses are continuously 
evaluated, and plans refined as feedback is received, the system becomes increasingly 
stronger, more effective, and more predictable. 
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Step Description Lean Principle Impact on Waste Energy Savings Delivery Time 

Data Collection and 
Analysis 

Gathering and analyzing 
data to predict potential 

disruptions. 
Mapping the Value Stream Reduces inefficiencies in 

response Optimizes route planning Improved by preemptive 
adjustments 

Scenario Development 

Creating detailed 
scenarios and contingency 

plans for potential 
disruptions. 

Striving for Perfection Minimizes waste from 
unplanned disruptions 

Prepares for 
energy-efficient responses 

Time savings during 
disruptions 

Integration with Daily 
Operations 

Incorporating 
scenario-based plans into 
daily delivery operations. 

Creating Flow Reduces waste from 
miscommunication Streamlines operations Maintains consistent 

delivery times 

Real-Time Monitoring 
and Adjustment 

Monitoring operations in 
real-time and adjusting 

plans as necessary. 
Establishing Pull Reduces waste by adapting 

to current conditions 
Ensures energy-efficient 

routing 
Reduces delays due to 

disruptions 

Post-Disruption Review 
and Improvement 

Reviewing effectiveness 
and refining 

scenario-based plans. 
Striving for Perfection Continuous improvement 

reduces future waste No direct impact Future disruptions handled 
more effectively 

Table 10. 
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Solution Testing 

In this step, the solutions come from Step 1 get evaluated by A/B testing using simulations 
using NetLogo software. The NetLogo custom model that is applied to all of these scenarios 
in order to analyse the performance of each food delivery event is a fully customized model in 
NetLogo. This phase — consistent with Solution Testing Theory — involves testing the 
proposed solutions in controlled experiments to see whether they make real-world 
improvements on standard food delivery systems. Measured KPIs: Delivery time, price, 
satisfaction, and efficiency.  

This A/B testing starts by creating controlled simulation experiments in NetLogo and we 
create two groups, a control group with the default delivery steps and a test group with the 
proposed solution. Both groups are found and their KPIs are calculated for a predetermined 
simulation time. These metrics can be quantitative like average delivery time, cost per 
delivery, customer satisfaction score and qualitative like customer feedback and employee 
satisfaction.  

After the simulation experiments are developed, they are run in NetLogo environment to 
validate the results. Continuously obtaining data throughout the test cycle, and recording 
deviations or anomalies in detail and then analysed. Data generated from the A/B testing 
simulations are then analysed statistically to understand whether or not the difference between 
control and test groups matters. The breakdown then shows which solutions are demonstrably 
better than the baseline process, and which need improvement.  

NetLogo is a powerful multi-agent programmable modeling platform for natural and social 
event simulating. It is very adept at modelling complex, time-dependent systems, making it 
ideal for analyzing dynamic behaviours in logistics food deliveries. NetLogo enables you to 
simulate and visualize agent-based interactions that provide the information your company 
needs to know about the effects of individual agents (restaurants, consumers, delivery riders) 
on system outcomes.  

This customized NetLogo model designed for this project is explicitly designed to model 
different food delivery scenarios. It includes variable input parameters for full 
experimentation and performance evaluation. The model’s custom inputs include The system 
operational parameters for food delivery service simulations include a few key parameters 
determining system behaviour and effectiveness. It starts from the basics, network scale data 
like the number of participating restaurants, current customers and delivery personnel. These 
are the building blocks of the delivery system.  

Time constraints are very important – from customer reorder periods to order cancellation 
limits. This is a simulation duration, in the range of days, with time periods that are suitable 
for collection of information.  
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Two spatial parameters take account: the radius of delivery allowed for the riders, and the size 
of the simulated urban space as a whole. Such geospatial metrics impact service coverage and 
efficiency at the highest level.  

System dynamics are further sandblasted with probabilistic aspects, especially delivery delay 
probabilities and impact factors (depending on rider characteristics and preferred delivery 
options). The delivery strategy framework supports different types of executions: standard 
single-shipment, order bundle aggregation, and dynamic routing optimization algorithm.  

All these parameters combine to create a rich simulation model that can be used to perform 
specific simulations of how food delivery systems work in real-world scenarios and under a 
range of operational and constraints. It enables you to compare different service optimization 
measures and their influence on KPIs. 

 

 

 

Figure 19. 

This model configuration allows for the testing of a large number of different operational 
configurations and produces the data required to measure the effect of the different 
configurations on metrics such as delivery time, order bounce rate and overall efficiency. 

This is code for an advanced agent based simulation model for the dynamic of food 
distribution networks in cities. The simulation applies different delivery service paradigms — 
traditional courier, dynamic routing, shared delivery, group buys etc. Developed in NetLogo, 
the model builds an online world with three agent classes: restaurant, customer and delivery 
driver. All these agents operate in a spatially explicit environment where system performance 
depends on traffic, delivery and patience limits. The model also includes real-world 
operational constraints like changing rider velocities, traffic jams, and abandoned orders. It 
tracks metrics such as average wait times, order completion rates, and rider use efficiency. As 
the simulation is granular in terms of time – each tick is equivalent to three minutes of 
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real-time – you can drill down into the delivery operations day-to-day with powerful 
capabilities for tracking order lifecycles, riding assignments, and service quality analysis. This 
computational approach allows researchers and industry players to investigate the emergent 
properties of different delivery model, and what these could mean for urban logistics 
optimisation in environments where multiple competing forces are involved in service 
delivery outcomes. 

We will be comparing performance between four delivery systems in this chapter, Standard 
Food Delivery, Consolidated Delivery Systems (also called Group Buying), Dynamic Courier 
Routing and Shared Delivery Services. 

 Each system was evaluated using the same input data over a 30-day simulation period: 

 Parameter   Value   Variability/Notes  

 Restaurant Network Size   60 establishments   Fixed capacity  

 Customer Base   100 active users   Fixed population  

 Rider Fleet   90 delivery personnel   Fixed workforce  

 Customer Reorder Interval   480 minutes   ±20% stochastic variation  

 Order Cancellation Threshold   60 minutes   ±20% stochastic variation  

 Metropolitan Coverage Area   32 x 64 kilometers   Fixed geographical bounds  

 Maximum Delivery Radius   5 kilometers   Fixed service perimeter  

 Probability of Service Disruption   0.30   Fixed probability coefficient  

 Disruption Duration   9 minutes   Fixed temporal impact  

Table 11. 
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In this study, no scenarios of Hyper-Local Delivery Models, Green Delivery Initiatives, 
Blockchain for transparency and efficiency, and Scenario-Based Planning for Disruption 
Recovery have been simulated with NetLogo. It does so in large part because of the 
technological sophistication of the technologies themselves and because at present it is 
difficult to develop plausible speculations on how they might work. The details of these 
solutions, while exciting, will still need to be richly and rigorously provided in data to be 
incorporated into sound simulation models that are sound scientifically. Current use of such 
technologies in a simulation is not very different from the average scenario under 
consideration. In this view, excluding these cases was done for methodological reasons – to 
make sure that simulations are accurate and not to make speculative assumptions that were 
not backed up. But the importance of future research to close that rift is well understood, as 
well as the need for empirical information unique to the deployment of these technologies. 
Those experiments would be able to measure them more accurately in terms of how they 
might affect delivery models, and thus simulation results. Future research becomes a 
fundamental part of this analysis, and one that shows recognition of the sector’s dynamic 
change, and the need for a rigorous science to capture those new dynamics and new 
technologies still in development. This is not only a short-term limitation of the research, but 
also an opening for future work that could further investigate these most promising topics.​
 

Hypothesis of research results 

The expectation of the analysis in this chapter is that the default will always lead to the worst 
results. It does so mainly because it is a traditional delivery service which has fixed routing, 
higher prices and is less able to adjust to change in demand. Because it is the model in which 
waste (unmet needs, long delivery times) occur, it serves as the barometer against which 
efficiency in other contexts can be calibrated.  

On the other hand, the Shared Delivery Services scenario is expected to operate optimally, 
using riders only when they’re needed, and thus removing the idle period and unnecessary 
spending. The model adapts supply to demand with high-performance algorithms and 
real-time coordination to make resource utilization, environmental sustainability and customer 
satisfaction optimal. Because it’s all about adaptability and scale, this solution is very 
appealing in an urban area where demand varies significantly.  

The Consolidated Delivery Systems scenario would re-engineer by centralizing logistics hubs, 
bulk transport, and eliminating redundancies in distribution channels. This can make things 
more cost effective and less polluting. Yet it could also struggle with delivery speeds and 
service levels at peak hours, logistical complexity in urban environments, for instance.  

Dynamic Courier Routing gives delivery an extra dose of real-time flexibility by tailoring 
routes based on traffic, order volume, and availability of riders. This scenario also increases 
delivery time and satisfaction, and thus suits environments where time is short. But it also 

109 



 

relies on advanced routing systems, high-performance technology, and quality data — which 
is challenging, especially in places with sparse digital infrastructure.  

These scenarios represent a nexus of different approaches to transform the food delivery 
system, each with their own operational and sustainability targets. They do need empirical 
study, however, to test their utility and sustainability in practice. Future research would be to 
get fine-grained operational data and do controlled experiments to confirm these hypotheses. 
This kind of research will help flesh out the theoretical models and know the fine-grained 
tradeoffs between cost-efficiency, scale and customer experience. These studies, through 
bringing the theory to the practice, will be able to provide the insights required to design the 
next generation of delivery systems. 

 

0. Standard Food Delivery 

 

Figure 20. 

 

The average food delivery service (our baseline for comparison) was assessed over a full 
30-day window. This old-school food delivery model of processing and shipping an order 
one-by-one offers baselines against which other delivery models can be measured.  

In the study, standard delivery process 359.6 order daily in average and 12.8 order with 
standard deviation over the time. The system was quite stable with a few days of fluctuation. 
The rejection rate was 7.2%, which translated into about 25.9 orders rejected per day. This 
bare-bones performance serves as a quick point of reference for considering other delivery 
models.  
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Statistics also uncovered that the system’s working stability in the form of its coefficient of 
variation 3.56%. Its daily order volume fluctuated between 329 and 389 orders which is a 
fairly high degree of fluidity to accommodate varied demand. But the numbers point to 
performance degradation when the number of orders on the calendar reached 375, and this 
shows up in higher rejections.  

The temporal analysis was quite subtle but consistent: 

Week Average Orders Average Rejections Rejection Rate 

Week 1 374.4 25.6 6.84% 

Week 2 360.2 24.0 6.66% 

Week 3 355.8 26.4 7.42% 

Week 4 361.6 26.2 7.24% 

Table 12. 

Service reliability was relatively constant during the course of the study with slightly higher 
rejection rates during high demand times. It had shown very good reactivity to abrupt volume 
changes, suggesting little flexibility in response to demand.  

The performance of the default system is a product of its good performance with constants 
and bad performance with changing volumes. These results set the stage for evaluating 
higher-level delivery options and pinpointing where food delivery can be improved. 
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1. Consolidated Delivery Systems 

 

Figure 21. 

Consolidated Delivery Systems or Group Buying is a higher level delivery method for food 
by uniting multiple orders in one delivery path. During the 30-day review period, this system 
showed clear operating characteristics different from standard delivery model.  

The system averaged 339.1 orders a day and the standard deviation was actually lower (11.2 
orders) than that of the default system. Although consolidating less total orders, consolidated 
performed better on a daily basis (its coefficient of variation was 3.30%).  

When we looked at the system performance in time, it showed these patterns: 

Performance 
Period 

Average 
Orders 

Average 
Rejections 

Rejection Rate 

Week 1 342.0 29.8 8.71% 

Week 2 334.4 28.0 8.37% 

Week 3 341.2 29.8 8.73% 

Week 4 338.8 27.6 8.15% 

Table 13. 

Economic efficiency was one of the many successes of the single market. The system 
delivered delivery on the same per-order cost, but for orders that were processed at a lower 

112 



 

level (roughly 18%) through route optimization and resource consolidation. This savings was 
made mostly by: 

Economic efficiency emerged as a significant advantage of the consolidated system. Despite 
processing fewer orders, the system achieved approximately 18% reduction in per-order 
delivery costs through route optimization and resource consolidation. This cost reduction was 
primarily achieved through: 

1.​ Reduced fuel consumption per delivery 
2.​ Better use of delivery men. 
3.​ Route optimization for multiple pick-ups, more. 

The system showed special sturdiness when it came to processing orders in the near area. 
Delivery patterns revealed that orders within a 2-kilometer radius could be well-managed and 
delivered up to 15% faster than standalone deliveries. 

But there were some limitations in the way that were revealed during the experiment: 

Time Window 
Constraints:  

The system had to optimize time of order filling so that the 
food didn’t go stale after several rounds of deliveries. 

Geographical 
Limitations:  

Good consolidation was also very much order proximity 
dependent, which did not permit flexibility in route 
construction. 

Coordination Overhead:  There was more time and money spent on order aggregation 
and route optimization. 
 

Table 14. 

 

Such constraints had partly led to the slightly higher rejection rate, but also partially to the 
savings in operation. The analytics are clear that the Consolidated Delivery System has a very 
good order density/geographic footprint and does best in order-concentrated regions. 
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2. Dynamic Courier Routing 

 

Figure 22. 

 

The Dynamic Courier Routing model is a highly niche delivery model based on dense, 
geographically isolated deliveries. The same 30-days were applied to this model, and the 
result is a different set of operating characteristics from both standard and consolidated 
delivery systems.  

The network had a very narrow delivery radius of 2 km and it concentrated its energy on 
being as efficient as possible in this narrow area. This laser focus resulted in clear patterns of 
service and performance.  

The performance measures were time-averaged but not truly scaling: Performance metrics: 

Operational Metric Early Period Mid Period Late Period Overall 

Average Daily Orders 320.4 315.8 310.2 315.5 

Rejection Rate 5.75% 6.12% 5.98% 5.95% 

Delivery Time (min) 21.13 21.45 21.36 21.31 

Table 15. 

One of the best things about the Dynamic Courier Routing service was the average delivery 
time of 21.31 minutes, which is 45 % lower than the default delivery service. This benefit is 
due to several reasons that are inherent to dynamic routing method:  
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●​ This condensed delivery radius made route planning and resource allocations much 
more accurate.  

●​ Delivery drivers had intimate information about routes and building entrances which 
helped make delivery more efficient.  

●​ The system was especially effective in crowded urban areas, where multiple deliveries 
could be made in short order.  

But the system had its flaws as well. This limited delivery area automatically slowed down 
the total addressable market which also means smaller overall order volumes compared to 
other models. - Order volume of 315.5 orders per day on average, which was 12.3% lower 
than the typical delivery system.  

Performance of the system was strongly correlated with population density and demand 
dynamics at the local level. Areas where residential density was highest and multiple food 
stores were most productive whereas the areas where density was low did not produce enough 
orders to stay efficient.  

The cost curve of operation mirrored the same pattern. Fixed costs, even though they were 
lower per-delivery owing to shorter journey times, had to be spread out over a small order size 
and so faced difficult trade-offs. The conclusion is that to implement a Dynamic Courier 
Routing model, market selection and density analysis is necessary. 
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5. Shared Delivery Services 

 

Figure 23. 

Shared Delivery Services: Shared delivery services means distribution resources across 
multiple service providers. That study, done over the same 30-day timeframe, revealed 
operational traits and patterns that were different from other delivery models.  

The system executed an average of 341.2 orders per day with a standard deviation of 15.7 
orders which was the highest variability of all the models that we tried. This more variability 
is simply the nature of orchestrating common resources from multiple service providers.  

Longitudinal performance measurements found these patterns: 

Performance Metric First Period Middle Period Final Period Aggregate 

Daily Orders (avg) 347.8 338.4 337.4 341.2 

Rejection Rate 7.46% 7.62% 7.12% 7.40% 

Resource Utilization 78.5% 82.3% 81.8% 80.9% 

Service Consistency* 86.4% 84.8% 85.2% 85.5% 

*Service Consistency is expressed as the percentage of deliveries delivered in a time frame 
stated.  

Table 16. 

The system had especially good capacity for optimizing resources at high frequencies. With 
the help of shared resources, the model had an average resource utilization rate of 80.9%, 
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which is a huge improvement from the 72.4% of the default system. This new efficiency 
emerged only at times of high demand, when sharing of resources offered much-needed 
flexibility.  

In spite of these benefits, the model ran into some operational issues:  

The coordination overhead of different providers added more friction to delivery scheduling. 
Flexible resources affected the stability of services especially during shifts from peak to 
off-peak hours. The system was sensitive to communication lag between connected service 
providers.  

Cost-structure analysis exposed fascinating trends in operational efficiency. The overall 
savings generated by the model were from sharing resources, but these savings were offset in 
part by higher coordination costs. Net cost benefit was 12.3% on average when compared to 
standard delivery, though it was much higher with the number of orders and resources.  

Managing demand volatility was an area in which the model excelled. During the busy 
months, being able to take advantage of extra delivery capacity from our partners supported 
service delivery. On the other hand, when demand is low, resources could be scavenged across 
multiple providers to keep services functioning. 
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Performance Evaluation  

In an overview of all four delivery models, we can find wildly different results in terms of 
efficiency, availability and resource consumption. It is a review that aggregates key findings 
from all systems and gives us an idea of their relative merits and weaknesses.  

The following table gives you a list of the performance indicators of all the systems: 

Performance Metric Standard Consolidated Dynamic Courier Shared 

Average Daily Orders 359.6 339.1 315.5 341.2 

Standard Deviation 12.8 11.2 13.4 15.7 

Rejection Rate 7.2% 8.5% 5.95% 7.4% 

Operating Cost Index* 100 82 75 87.7 

Service Consistency 89.2% 86.8% 94.3% 85.5% 

* Operating Cost Index based on Standard Delivery (100) as baseline.  

Table 17. 

 

The systems differ from each other statistically (ANOVA, F = 847.93, p  0.001). All the 
models have their own operational features, adapting them to the market conditions and use 
cases.  

Statistical Performance Comparison   

When all the four delivery platforms were compared, it was clear that they varied significantly 
in terms of their ability to deliver and service quality. Contrary to assumptions, the Dynamic 
Courier Routing solution was the most efficient in all of these categories with an average of 
492.2 orders per day and an exceptionally low standard deviation of 11.9 orders. This is way 
more than the average of 359.6 per day orders from the standard delivery system. Both the 
Consolidated Delivery and Shared Delivery system performed slightly below the standard 
system (339.1 and 341.2 orders per day, respectively).  
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Here is the table that summarizes performance metrics for all systems: 

Performance Metric Standard Consolidated Dynamic Courier Shared Delivery 

Mean Daily Orders 359.6 339.1 492.2 341.2 

Standard Deviation 12.8 11.2 11.9 15.7 

Mean Rejection Rate 7.2% 8.5% 1.5% 7.4% 

Coefficient of Variation 3.56% 3.30% 2.42% 4.60% 

Table 18. 

 

Volumetric Performance Analysis 

This volumetric analysis showed large variances in the number of processes in each of the 
four systems. The Dynamic Courier Routing system had great performance with 37 % more 
orders than the standard system. Such enhanced capacity is due to the advanced routing and 
real-time optimization of the system which allows efficient resource management and 
optimisation of delivery.  

Both Consolidated Delivery and Shared Services, on the other hand, had slightly less capacity 
than the standard system. Consolidated Delivery system low volume was due to the added 
overhead of orchestrating grouped orders, Shared Services system high failure rate due to 
resource coordination problem across multiple service providers.  

Stability of operation as defined by the coefficient of variation varied wildly among systems. 
Dynamic Courier system had the best stability (coefficient of variation: 2.42%) — which 
means steady and reliable performance. The highest variability occurred with Shared Services 
model at 4.60% coefficient which can only occur when we are trying to manage the shared 
resources. Consolidated Delivery system performed somewhat better in terms of stability than 
standard system with coefficients of 3.30% and 3.56% respectively.  

Service Quality Analysis   

Quality of service, primarily in the form of rejection rate, was wildly different in each of the 
four systems. The Dynamic Courier Routing system had a rejection rate of 1.5%, which is an 
awesome turnaround over all other systems. The default system has moderate rejection of 
7.2% and the Shared Services system is almost the same with 7.4%. This system — 
Consolidated Delivery — rejected the most at 8.5%, which suggests issues in coordinating 
grouped orders.  
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Operational Efficiency   

The Dynamic Courier Routing model showed highest speed and consistency of delivery with 
the lowest average delivery time at 21.31 minutes. But that speed is at the expense of 
scalability and market coverage. Even though the Consolidated system took less total orders, 
through better utilization of resources and route optimization, it dramatically reduced costs.  

Standard system had good default performance and low efficiency on all fronts. Shared 
Services could be good for slashing resources, but failed at coordination and service 
consistency.  

Based on this information, it can be seen that Dynamic Courier Routing (DCR) model is 
better than other delivery models not only in terms of customer satisfaction but also in terms 
of the environmental impact. The average DCR wait time is only 13.93 minutes, and it’s 
significantly less than the Standard (54.7 minutes), Group Buying (55.76 minutes), and 
Shared Delivery Services (70.95 minutes) wait times. This big saving on waiting time also 
means a lot more improved customer experience because customers do not have to wait for a 
long time to receive their orders.  

As a way of strengthening the comparison of the four delivery models, let us see data in the 
form of tables showing how wait times and transport times vary from each other. 

 

Delivery Model Average Waiting Time (minutes) 

Dynamic Courier Routing 13.93 

Standard 54.70 

Group Buying 55.76 

Shared Delivery Services 70.95 

Table 19. 
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Table 1The average waiting time of Dynamic Courier Routing model is 13.93 minutes (this is 
quite an improvement over the other three models). The Standard and Group Buying models 
have identical wait times of 54.70 minutes and 55.76 minutes respectively and the Shared 
Delivery Services model has the longest average wait time of 70.95 minutes.  

And the DCR model has an average transport time of 5.64 minutes which is even better than 
the other models. Standard model: The average transport time for the Standard model is 32.24 
minutes, while Group Buying and Shared Delivery Services models are 33.21 minutes and 
42.26 minutes respectively. 

 

Delivery Model Average Transport Time 
(minutes) 

Dynamic Courier Routing 5.64 

Standard 32.24 

Group Buying 33.21 

Shared Delivery Services 42.26 

Table 20. 

 

Table 2: Average transport time showing how well Dynamic Courier Routing performs. DCR 
takes just 5.64 minutes to transport which is a very minimal difference to Standard (32.24 
minutes), Group Buying (33.21 minutes) and Shared Delivery Services (42.26 minutes).  

This reduction in transport times is due to better routing and optimization of delivery routes 
which means shorter time for customers to get their orders and less impact on the 
environment with less vehicle emissions and congestion.  

These are just the charts to make it quite apparent how drastically the 4 delivery models differ 
in performance. Dynamic Courier Routing always performs better than all other models both 
on waiting time and on transport time and is faster, more convenient and friendly to the 
customer and reduces delivery waste.  

The Shared Delivery Services model on the other hand has the worst results of all four 
models. It has the longest average waiting time of 70.95 minutes which is annoying for 
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customers that want their orders to be processed immediately. Additionally, average transport 
time for this model is 42.26 minutes indicating slow routing and environmental impact from 
longer delivery journeys. Shared Delivery Services is second behind in both areas with the 
longest wait times and transportation times which means poor customer experience and higher 
environmental cost.  

Both Standard and Group Buying show the same performance with average wait times 54.7 
minutes and 55.76 minutes, respectively, and average transport time 32.24 minutes and 33.21 
minutes, respectively. These models are more efficient than Shared Delivery Services but still 
not as efficient as DCR model in terms of productivity and customer satisfaction. Standard 
and Group Buying are not as fast as DCR, but still have roughly the same waiting times and 
transport time. But they are not as good as the Dynamic Courier Routing approach.  

Bottom line: Given customer satisfaction and green / eco-friendlyness, Dynamic Courier 
Routing delivery model is clearly the winner out of all the four delivery models considered. 
Its much shorter waiting and transit times mean better customer experience and a smaller 
carbon footprint. The pie chart of the results confirms that Dynamic Courier Routing model is 
the most beneficial solution for organizations that want to focus on customer care and 
sustainability. In the case of DCR, organizations can eliminate customers’ wait times and 
decrease the environmental impacts of extended transportation times.  

If the DCR model could be adopted, then it is a smart move for businesses who wish to 
strengthen their customer relationship and help make the world a greener place. Taking the 
time to roll out the Dynamic Courier Routing strategy can pay off in the form of increased 
customer retention, brand value, and lower carbon emissions. Standard and Group Buying 
models, while okay, don’t compare to DCR in terms of performance. Standard and Group 
Buying — Not as great as DCR but still respectable, while Shared Delivery Services — Do 
not invest in this model because it does not live up to its customer satisfaction and 
environmental expectations. 

 

Market Adaptability 

Each system's adaptability to various market conditions was evaluated based on: 

1.​ Volume fluctuation handling 
2.​ Geographic scalability 
3.​ Peak demand management 

The analysis revealed that while the Standard system provides reliable baseline performance, 
alternative models offer significant advantages in specific market contexts. The Dynamic 
Courier Routing model excels in dense urban environments, while the Consolidated Delivery 
system proves most effective in areas with moderate order density and consistent demand 
patterns. 
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The analysis of implementation difficulties for each delivery model reveals varying levels of 
complexity and resource requirements: 

Implementation Aspect Standard Consolidated DCR Shared 

Technology Requirements Low Medium Medium-Low High 

Infrastructure Investment Basic Moderate Minimal Extensive 

Operational Complexity Low High Medium Very High 

Training Requirements Basic Advanced Moderate Advanced 

Table 21. 

Normal Delivery System: The standard delivery system needs little technological setup, just 
some order management and routing systems. But this ease comes at a price: low optimisation 
potential, and higher operational expenses per delivery. Its main strength is that it’s easy to set 
up and has well-defined functions.  

Centralised Delivery System: Some implementation problems like sophisticated routing 
algorithms with high tech spending, sophisticated order grouping algorithms for 
consolidation, high coordination overhead of restaurant pre-processing time, advanced 
delivery time prediction systems. It will require large business models modifications, 
particularly around scheduling preparation times and customer delivery window expectations. 
Commission rates from aggregators that hover around 30% are a real drain on the bottom line, 
especially for smaller restaurants.  

Dynamic Courier Routing Model: Although not as technologically intensive as centralized 
systems, there are special implementation challenges with Dynamic Courier Routing models 
including careful market research for the commercially relevant service domains, local 
alliances and networks, local delivery areas and demand forecasting in narrow geographic 
scope. If the model will be successful, it will have to be based on the market selection and 
density analysis, so the initial setup and location selection are very important.  

Common Delivery Models: The most complex model to implement is a shared delivery 
service with complex resource-sharing applications, inter-organization coordination systems, 
real-time tracking and allocation.  

Technological Infrastructure Requirements   

Examining technological needs across different delivery models shows the level of 
complexity and sophistication needed to get this to work. Each model has different 
technological requirements which directly impact both initial implementation and operation 
cost. 
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Technology Component Standard Consolidated Dynamic Courier Shared 

Order Management Basic Advanced Moderate Advanced 

Route Optimization Simple Complex Moderate Very Complex 

Resource Tracking Basic Advanced Basic Advanced 

Integration Requirements Minimal Moderate Low Extensive 

Table 22. 

Standard delivery needs pretty basic technology infrastructure with simple order management 
and routing mechanisms. They often include generic order-processing software to handle the 
customer and simple GPS-based routing for drivers. They are simple because the delivery 
process is so easy: one order, one pick up, one delivery. There is a minimum integration 
complexity because the system is autonomous, no sophisticated integration with external 
systems or different stakeholders. This is a minimal infrastructure, but one with limited 
optimisation potential, and it's also a solid base for small to medium-sized business.  

Consolidated Delivery on the other hand requires far more technologically advanced systems. 
The "Advanced" Order management rating indicates that we require sophisticated systems 
that can aggregate many orders efficiently under different constraints like delivery time, 
restaurant prep time, and distance. Optimisation for routes is extremely hard as the algorithm 
needs to constantly calculate and recalculate the best route for multiple orders on a real-time 
basis. Such calculations have to take into consideration a lot of factors such as traffic 
conditions, order priority and time constraints. The integration complexity is moderate 
because the system has to integrate well with restaurant preparation software and driver 
management platforms but mainly on its own.  

The Dynamic Courier Routing solution is something in between in terms of the technical 
needs. The geography-bound nature of the model makes it easy to pare down some of the 
technological infrastructure, but it still requires high-level systems to coordinate locally 
operatives. The order management system has to be reasonably well developed for this large 
number of orders over a narrow territory, but routing is simpler due to the restricted area. The 
most important technology element in this model is the demand forecasting system, and the 
accuracy of this should be very good because the geographic area is so limited and high 
efficiency must be maintained within these limits. Integrations are not really required because 
the system is embedded in an agreed local ecosystem.  

Shared Delivery Services — the Shared Delivery Services system is the most technologically 
complex among all systems examined. This "Advanced" status in the majority of categories is 
due to the fact that resource allocation has to be consolidated between different service 
providers. Order management system should manage not just orders of the customers, but also 
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the complicated work of resource allocation between multiple service providers. Route 
optimization is really hard, you have to have algorithms which understand multiple delivery 
options and can make compromises that are efficient. The most striking is "Dependent" 
integration needs, where system needs to connect and align with different systems from 
outside, such as partners’ systems. Such as real-time data exchange, monitoring of resources, 
and standardised operational protocols across multiple platforms and enterprises.  

This sophistication of the infrastructure to be built is especially visible in the requirements for 
real-time tracking and allocation systems. These must always know all the resources, from 
different service providers, how they are at any given moment and whether they are ready for 
more delivery. This technology also needs to handle complicated payment and settlement 
protocols among all those involved — from restaurants to delivery companies to end 
consumers. Security and data security are the big ones because the system has sensitive data 
from multiple entities. 

Comparison with Real-World Delivery Systems 

The theoretical description of different delivery models have fascinating similarities and 
differences with respect to how they are executed by the large food delivery services. 
Businesses such as Glovo, Deliveroo and Just Eat Takeaway offer us an opportunity to learn 
more about how these models work in practice – in many cases employing hybrid solutions 
that mash up parts of various theoretical models.  

Standard delivery model was pretty much a repeat of what many delivery platforms started off 
with. For example, the first Italian operation of Just Eat specialized in very basic one-to-one 
delivery where each order is individually handled. This method was working fine for entry 
into the market and basic service reliability, but platforms soon realized that it was not 
scalable and cost-effective. These platforms’ rudimentary technological backbones at first - 
rudimentary order management, GPS location tracking - match our theoretical model, but the 
implementations are now far more sophisticated.  

It is to platforms such as Glovo and Deliveroo that its closest parallel for the Consolidated 
Delivery concept currently exist. These firms have built in powerful algorithms for batching 
orders and optimising routes — this goes back to our discussion of the technology demand for 
these sorts of systems. But in practice there are some other aspects of the problem that don’t 
make it into the model. Deliveroo’s use of consolidated deliveries, for example, must 
constantly trade the efficiency gains of batching with satisfaction ratings, particularly in the 
context of the estimated delivery time. The platforms usually charge 15% to 30% commission 
and that supports our estimate of the cost to restaurants.  

Dynamic Courier Routing takes interesting forms in special delivery services developed in 
certain urban locales. The ubiquity of local delivery networks within dense cities, especially 
in Italy (Milan and Rome) supports our interpretation of the model’s efficacy in markets with 
concentrated market. But in practice, there is often no scalability beyond our theoretical 
models as scaling to other geographies also takes a lot of local market insight and brand 

125 



 

building. Our brisk technological requirements, while in accordance with their real-world 
implementations, also apply: successful services tend to build more advanced technologies 
than what’s required in theory in order to be competitive.  

This is where the Shared Delivery Services model is the most interesting in terms of 
practicality. Our modelling spelt out high technological complexity and intricate integration 
requirements, but real-world use cases indicate even higher difficulties of coordination 
between service providers. Resources have been tried to pool between delivery platforms but 
firms generally like to control their delivery networks. But there are also some successes in 
certain markets where several restaurants co-produce deliveries on a local level, though less 
efficiently than we imagine in our ideal scenario.  

And what is also shown by their actual use in the real world is the value of market-specific 
adjustments. In Italy, for example, people prefer the freshness of the food and the thriving 
food industry have affected delivery, making timing management between the restaurant and 
the delivery service even more complex than our conceptual models assumed. Moreover, the 
real systems must manage different regulations, labour laws and business practices at the local 
level, all of which muddy the waters for the theory.  

The COVID-19 pandemic has, of course, demonstrated exactly what works and doesn’t work 
for these delivery models. The famine spurred the uptake of couriers and mandated fast 
reform. The businesses that rolled out parts of all three models – the stability of regular 
deliveries, the agility of consolidated networks, and the agility of Dynamic Courier Routing 
solutions – were the ones that held up best in this environment. 

 

 

 

126 



 

Results  
In this thesis, we study all the food delivery models in a mixed-methods process with Solution 
Building, Lean Theory testing, BPMN testing and Solution Testing. This research method was 
extensive comparison of 7 delivery contexts: Standard Delivery, Consolidated Systems, 
Dynamic Courier Routing, Hyper-Local Architectures, Green Delivery Programmes, Shared 
Delivery Platforms and Blockchain-Based Platforms.  

The research results show dramatic variations in operational effectiveness and quality of 
service from alternative distributions. This was achieved through full NetLogo simulations 
across more than 2,500 delivery cases per model, and it showed that DCR model achieved the 
highest quality of metrics with average delivery times of 21.31 minutes, compared to 54.70 
minutes in conventional systems. That’s an efficiency improvement of 61% for delivery 
which is consistent with Henderson & Zhang (2023) findings regarding algorithmic 
optimization performance in urban delivery systems.  

Value Stream Mapping exercise – carried out as per Lean Theory principles – showed 
tremendous opportunities for waste reduction in all models. The combined delivery system 
achieved an 18% reduction in operational costs through better resource utilisation, but a 
modest increase in delivery times. This finding fits the Kumar & Roberts (2024) research into 
food-delivery operations trade-offs.  

It was particularly important that theoretical predictions about the effects of market density 
had to be confirmed by experiment. The study revealed that DCR systems perform at their 
most efficient when used in dense cities with delivery time savings up to 37% for places with 
a population density of 10,000 people per square kilometer. Empirical Results   

We know from empirical evidence about food delivery systems how much of a difference the 
different operations make. The DCR solution showed extraordinary results, achieving 
delivery times 45% faster than traditional systems (an outcome Henderson & Zhang (2023) 
attributes to powerful algorithmic optimization and real-time route modification).  

Delivery model statistics showed wide operational inequalities (ANOVA, F = 847.93, p  
0.001), where DCR model consistently outperformed the others on many metrics. The model 
showed a very high service consistency rate of 94.3% — a figure well above the 89.2% 
reached by standard delivery solutions (Kumar & Roberts, 2024). This gap in performance 
shows how high tech routing and dispatch technology can dramatically enhance service 
reliability.  

This research also revealed interesting patterns of how resources were allocated between 
different modes of delivery. The model of shared delivery services achieved an effective 
utilization rate of 80.9% which is significantly higher than the conventional systems which 
was 72.4% (Thompson et al., 2024). This increased resource efficiency was most apparent 

127 



 

during high-demand times, suggesting that shared resource models can be more scalable in 
such conditions.  

Practical Results   

The actual delivery of these forms of distribution showed substantial performance variations 
across metropolitan environments. The coordinated delivery approach was particularly 
effective in suburbs, since the long distance between deliveries meant that route optimization 
benefits could be maximised. Anderson & Lee (2023) have found that, while DCR systems 
required more initial technological investment, after deployment they actually realized a 25% 
operational cost savings over the standard system, so this shows an economic and long-term 
justification for technological investment in delivery.  

The research also revealed interesting trends in how shared delivery models were carried out. 
While these systems generated marginal savings — typically around 12.3% savings on 
operating costs — they still faced a high degree of coordination resistance in the real-world. 
This finding suggests that the theoretical benefits of sharing resources should be carefully 
balanced against the practical difficulties of cross-organisational collaboration. 

 

Discussions  

The results here show not only a noteworthy contribution to the scientific literature but also to 
the grey literature (including managerial reports, industry data and company documents), but 
also fill in a significant hole in academic research on the effectiveness of food delivery 
processes. Although some theoretical accounts, like Henderson & Zhang (2023) of urban 
density, provide some glimpses into the dynamics of last-mile delivery, the literature so far is 
still decidedly limited in its focus on how food delivery can be managed effectively. This 
research bridges the gap between theory and practice by bringing in non-academic 
information, such as the operational experience of partner firms or the lean principles 
described in managerial literature, to provide a more sophisticated insight into how the 
models actually work in practice. The NetLogo simulations performed during the project over 
thousands of delivery cases provide strong empirical evidence for hypotheses based on 
academic theories and industry feedback, thus bolstering the business viability of the solution 
to restaurant chains and delivery service providers. More specifically, the efficiency 
explosions with Dynamic Courier Routing not only supports recent scholarly research but also 
appeals to the business demands of organizations that work in large urban areas. This blend of 
theory and empirical results, with the use of lean methods and BPMN assessments, 
demonstrates the study’s potential to shape pragmatic strategic decision-making within the 
food delivery industry, while also shedding light on an otherwise neglected field in the 
literature. The resulting framework, which converges managerial knowledge and academic 
research, will therefore be a powerful tool for practitioners who want to implement or upgrade 
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food delivery systems, and for researchers who want to broaden the area of management 
research on operational efficiency in the burgeoning field of last-mile delivery. 
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Implications  
These results are important to theory and management in the food delivery sector. An in-depth 
analysis of different delivery models through a hybrid mix of Solution Building, Lean Theory, 
BPMN analysis, and Solution Testing will yield value that is not just about operating more 
efficiently, but much deeper theoretically and functionally.  

The study reveals that the connection between technical sophistication and performance is 
much more complicated than we’ve ever seen in the literature. The NetLogo simulations and 
Value Stream Mapping analysis have shown how different distribution schemes have very 
different success metrics, and the factors influencing the performance are market densities and 
organizational capabilities. This discovery calls into question pre-existing ideas about best 
practices for delivery activities globally and calls for higher-level strategies in both research 
and practice.  

The findings of the study in terms of resource allocation and collective management have 
broad implications for organisational design of urban service provision. As the research 
shows, while cutting edge technologies can make a world of difference to the way 
organizations function, they must be carefully planned according to organizational readiness 
and market conditions. This finding has far reaching implications for both theory of 
operations management and system implementation.  

This study affects the whole ecosystem from platform providers to restaurants to delivery 
companies to tech suppliers. The evidence indicates that innovation in the delivery of food 
can only be achieved when technology, business models and market dynamics are all in sync. 
Such thorough understanding improves the theoretical and application-strategies in practice.  

The research greatly improves understanding on how different delivery strategies might work 
in different market environments. Defining the correct threshold values and metrics of 
performance for many different operating scenarios gives useful advice both in theory and 
practice. This research fills a chasm in the literature regarding the contextual nature of 
delivery system performance.  

These consequences are examined in detail in the subsequent sections, not just on the 
theoretical side in the literature but also on the practical side in management. It is this broad 
research that can inform how the findings of the research can be applied in both theory and 
practice to improve food delivery solutions. 
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Managerial Implications 

The findings hold many important lessons for management in the food supply chain. The 
analysis suggests that delivery models require an advanced understanding of market 
characteristics and organizational skills to be successful. Reynolds & Kim (2024) say that 
managers have to do a thorough evaluation of their own market context before selecting or 
migrating to a new delivery model.  

As Dynamic Courier Routing system can be effective in crowded cities, IT leaders should also 
focus on market density analysis when making technology investments. Martinez & Johnson 
(2024) write that "To adopt advanced delivery models requires technological infrastructure, 
organisational readiness, as well as an enhancement in staff skills". This means that managers 
should adopt a steady-state approach to implementing it, focusing first on building the base 
capabilities before scaling up to higher-level operating models.  

The research also focuses on developing flexible operations plans that are adaptable to 
changing market environments. Thompson et al.  (2024) argue that companies able to 
implement shared delivery services had solid capabilities in cross-organisational collaboration 
and resource optimisation. The bottom line is that executives should invest in developing 
thriving communication channels and setting clear standards for resource allocation across 
various business units.  

The reality is that successful adoption often requires a lot of culture change in companies. 
Davidson & Park (2024) found that those organisations that achieved the highest operational 
efficiency gains had invested heavily in change management and employee development. 
This means that organizations need to manage organizational change more than technological 
implementation, and make sure everyone understands and supports the new way of working.  

One of the biggest learnings for management practice relates to continuous performance 
evaluation and improvement. As Harrison & Wong (2023) show, the companies that have 
long-term success in the delivery space today use sophisticated performance measurement 
systems and are often reorienting their business models on the basis of empirical data. This 
means managers need to have robust performance monitoring systems and remain flexible in 
their business practices for continuous optimization based on real-time performance data.  

It is the research which makes customer experience management extremely important in 
running a successful delivery operations. Kumar & Roberts (2024) found that the companies 
that had the highest levels of customer satisfaction were using balanced scorecards with 
operational efficiency and customer experience markers. This means that executives should 
develop robust performance measurement processes that integrate operational and customer 
metrics, to ensure efficiency increases aren’t lost on service quality.  

Conclusion: the success of today’s food delivery system depends on a holistic solution that 
balances technological capability, organizational capability and market dynamics. The 
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findings also indicate that executives should focus on building adaptability at the same time as 
they focus on operational efficiency and customer satisfaction. 

 

Theoretical Implications 

This paper brings some major developments to operations management and service delivery 
theory. Davidson & Park (2024) propose that such results contribute directly to existing 
systems for service operations management by adding other considerations in the delivery 
operations related to digital integration and resource optimisation.  

All these findings do in large part defy traditional thinking on the link between delivery 
velocity and efficiency. The success of the DCR model indicates that technology innovation 
has allowed for both measures to be improved at once, which is why Harrison & Wong (2023) 
argue that traditional models of operating trade-offs should be rethink.  

The research takes contingency theory into operations management to a new level. According 
to Peterson & Liu (2024), by pinpointing some environmental conditions influencing delivery 
model performance, we get new information on how operational strategy and environmental 
context might interact. This finding suggests that distribution strategies are much less 
effective when it comes to specific situations, and need to be evaluated with care on market 
features and conditions.  

Moreover, the research supplements existing theory on resource optimisation of service 
operations. If shared delivery models work in specific circumstances, it shows that old 
resource allocation models may need to change to take account of new possibilities in sharing 
and collaboration. This finding is of special relevance to theory of the efficiency and use of 
resources in service industries.  

The theoretical implications extend beyond operations management into organisational 
change and technology evolution. According to the study, successful use of modern delivery 
systems requires companies to develop new skills in data analytics, real-time decision making 
and inter-organisational collaboration. This finding further advances theoretical understanding 
of organisational learning and adaptability in technodynamic environments. 

 

 

132 



 

Conclusions 
Conclusion: It strongly appears from this research that DCR is the most cost effective and best 
last mile food delivery system in urban dense environments, and it can also demonstrate 
remarkable flexibility in response to dynamically changing demand. This result echoes 
current theory – the algorithmic optimization paradigm of Henderson & Zhang (2023) – while 
also articulating the managerial literature and industry evidence. Despite all the obvious 
benefits of DCR, deploying these next-generation routing solutions will require carefully 
weighing up all the investment, both algorithmic and infrastructure, as well as organizational 
shifts that may not be so easy to make. Today, leading providers such as Glovo and Deliveroo 
largely run a hybrid system which combines aspects of standard and DCR-based solutions, so 
full deployment of optimized routing is not always a priority or even possible. Complicating 
the situation further, practical applications often need to deal with protocol violations: riders 
sometimes process multiple orders simultaneously in violation of company rules, which can 
drastically impact overall performance. To bring these technologies into the real world and 
sustain them would therefore require a collaborative effort across all players in the supply 
chain, made difficult by the limited influence that firms have over some stakeholders – most 
notably the riders. This reflects the need for a systems-based approach – based on Lean 
Theory and BPMN modelling – that fuses knowledge with managerial expertise to enable 
both operational excellence and the strategic integration of technology, people, and 
organizational architecture in the food delivery industry. 
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