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[bookmark: _Toc226543486]Abstract
The purpose of this paper is to critically review the literature of Milk Run Logistics and present an overview of its historical development. Traditionally being applied in an Industrial manufacturing setting, its application onto a Retail context received limited recognition; therefore, the paper analyses the existing literature and performs a comprehensive comparison between supply chain management in Retail and Industrial. The study also discusses different types of algorithms and chooses the best approach that can be used to support the application of Milk Run on a daily operational basis. It is widely understood that Milk Run is an effective transportation method that can help consolidate different orders together onto one cargo to reduce the total numbers of delivery journeys. However, in a Retail environment, particularly for small and medium sized organisation with limited capital investment, a high dependence on Third-party Logistics can be seen, which can negatively impact the business in the long-term. As a result, the paper will also discuss the possibility of moving away from 3PL and gain competitive advantage thanks to in-house/self-managed operational capabilities.
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1. [bookmark: _Toc226543487]Introduction
In today’s volatile business environment, driven by unpredictable demand, raising operational cost, and increasing customer’s expectation, organisations compete to see who has more competitive advantage. Without a doubt, supply chain and logistics is a key component that determine an organisation’s operational and financial health. A good supply chain network considers many aspects like service level, quality, cost, sustainability…Therefore, in order to satisfy all of those aspects, supply chain managers are looking for a better delivery strategy that is more practical and optimal
[bookmark: _Toc226543488]1.1 Problem Identification
Specifically in the retail sector, the pressure is more significant than ever. Customers demand quick arrival time and fast production cycles from the retailers, which then forces retailers to expect more from the suppliers to provide on-time delivery and higher delivery frequency. The pressure then piles as suppliers and manufacturers now demanded their 3PL to satisfy the high demands. This recurring chain of pressure moves upstream through the network, forcing every node on the supply chain (retailers, suppliers/manufacturers, and 3PLs) to maintain high service level, essentially contribute to the bullwhip effect, where small fluctuations in demand amplified the ordering patterns and operational instability across the supply chain (Sarac et al., 2010). Additionally, post Covid-19 saw a rising popularity of e-commerce, where a single mouse click can initiate a transaction thanks to online digital channels. Hence, the emphasis is on dynamic change and flexibility, because routes can’t be determined beforehand anymore if the customer wants next-day delivery (Du et al., 2007). And as expected, the traditional bulk cargo shipping method, while still popular, is predicted to face difficulties keeping up with the new trend. While it can help by increasing the number of trips, there are risks that those journeys won’t be able to have efficient route planning and space optimisation. Therefore, supply chain managers look back to an old delivery method that was once used decade ago, the “Milk Run” delivery strategy. This method allows a single vehicle to drop off or pick up goods to multiple destinations using a predetermine route (Chopra and Meindl, 2016).
[bookmark: _Toc226543489]1.2 Research Design, Scope, and Epistemic Positioning
This early-stage Milk Run Logistics literature review will follow a systematic review approach. First the study will survey the state of knowledge using existing research and offer a comprehensive background understanding of the topic. The paper will also highlight the current main issues, trends, and complexity to identify a potential direction for future research (Jesson and Lacey, 2011). Next, when conducting comprehensive research like this, it is important to identify the scope of the study to remain focus and avoid going over the boundaries. The scope is purposefully divided into four interconnected area: 
· The definition, evolution, and current state of Milk Run Logistics.
· The Vehicle Routing Problem (VRP) and optimisation techniques.
· A structural comparison between Retail and Industrial manufacturing.
· The relationship between the 3PL providers and 3PL users. 
PRISMA table, keywords
	Authors
	Discipline
	Type of Literature Review
	Contribution

	Almufti et al. (2023)
	Algorithm System
	Narrative Review
	-Provides narrative review of the origins and developments of Meta-heuristic algorithms.

-Discusses the application of algorithm to solve various issues in Engineering, Supply Chain, Finance…


	Braekers et al. (2016)
	Supply Chain Management
	Systematic Review
	-Examines the Vehicle Routing Problem systematically by using different heuristic methods.

-Reviews how VRP significantly impact the costs and efficiency on transportation.


	Chopra and Meindl (2019)
	Supply Chain Management
	Narrative Review
	-Examines the definition and classification of different transportation methods for narrative literature review.

-Provides examples of Milk Run being applied onto Retail.


	De et al. (2022)
	Data Analysis
	Narrative Review
	-Reviews the process of Data Mining, including techniques on how to recognise pattern, extract and cluster data. 


	Akhlaqi and Hanapi (2023)
	Supply Chain Management
	Systematic Review
	-Examines methods of task offloading, how to delegate resource intensive tasks to computers.


	Ahmed et al. (2020)
	Algorithm System
	Narrative Review
	-Discusses different Heuristic and Meta-heuristic algorithm methods.

-Discusses the Pros and Cons of algorithm systems and highlights its practical value.


	Alidaee (2001)
	Algorithm System
	Systematic Review
	-Systematically analyses the Greedy Method for order grouping selection, useful for Milk Run application.


	Butta et al. (2022)
	Algorithm System
	Narrative Review
	-Explores different Data Clustering technique for order consolidation for small-sized organisation with limited capital.



At this early proposal stage, this literature review will use the qualitative research approach. By drawing on critical synthesis of existing knowledge and asking open-ended “Why” questions, the author will understand the subject in depth and generate subjective knowledge (Efron and Ravid, 2018). In later stages, once surveys, sample sizes, and algorithm simulation have been designed, the paper will follow a pragmatic mixed-method framework by combining practical insights and objective data.
[bookmark: _Toc226543490]1.3 Research Gap and Problematisation
A critical examination of the existing literature shows a large gap that has remained unquestioned by scholars: Milk Run Logistics is currently only being used in an Industrial manufacturing setting (like electronic, automobile, or aeroplane) because in they have a stable demand and ordering frequency thanks to a strict production schedule. On the hands, Milk Run Logistics has significant limitation when used in a Retail (fast moving consumer goods, FMCG) setting due to the dynamic nature of demand. Take the cosmetic industry for example, sales volumes can fluctuate due to many factors like store location, seasonality, promotional campaigns. As a result, retailers have to place time-sensitive and small orders across a wide product range (different hair dye or lipstick colour). In order for Milk Run Logistics to work effectively, it relies on a predictable volume, stable ordering pattern, and most importantly, an optimised routing schedule. Furthermore, with Toyota’s introduction of a just-in-time production system that popularised Milk Run in the 2000s (Nemoto et al., 2010), further cement its successful in manufacturing and limited its adaptation in a retail context. 
	Gap Type
	What is Missing?
	Example 
	Your Contribution

	Theoretical
	No developed Milk Run framework for Retail usage.
	Studies treat Milk Run as a fixed and static delivery method that can only be used in Industrial.
	Theoretical repositioning of Milk Run to become a dynamic, manual process for Retail manufacturing.


	Empirical
	Lack of real-world simulation and data testing for Milk Run in Retail.
	Limited evidence of Milk Run being used in Retail (only few examples found in Chopra and Meindl, 2019).

	Test Milk Run within a Retail environment.

	Contextual
	Narrow focus, dominant assumption is limited.
	Limited development seen for Milk Run in Retail, since it was established in early 20th century.

	The study will problematise current trend, change dominant assumption. 

	Methodological
	Over-reliance on traditional 3PL delivery method, weak self-managed logistics operations.
	3PL is the only delivery option for SMEs with limited capital investment.
	Further research will act as a guideline for building a self-managed/in-house supply chain network from scratch.




Table <>. Research Gap Matrix
With no dedicated approach and framework for using Milk Run in a Retail setting, the author will challenge the current above-mentioned assumption and initiate the problematisation process by trying to design a daily order grouping and route planning process using heuristics or meta-heuristics algorithm. The study will offer a theoretical repositioning by eliminating a conceptual blind-spot that Milk Run is a context-specific and static technique that can only be utilised in a manufacturing perspective. By designing a flexible and tailored Milk Run route on a daily basis that can be handled in-house, retailers potentially have a new delivery strategy that can challenge the current dominant trend of depending on 3PLs. Figure <> will recap what has been mentioned throughout this chapter.

             [image: ]
Figure <>. Problematisation Framework
[bookmark: _Toc226543491]1.4 Contribution to Knowledge
This literature review will contribute by offering new theoretical and practical understanding of Milk Run. The aim is to expand Milk Run’s usage beyond its traditional manufacturing environment, particularly the retail and FMCG sectors. A positive evaluation of this Milk Run strategy will be modernised the concept and hopefully popularise its adaptation.
· Expanding from the current very limited existing knowledge of Milk Run Logistics in the Retail sector.
· Repositioning Milk Run as a viable option for Self-managed capability.
· Acting as a guide for the design of a daily algorithm-supported process, using heuristics approach (for example Nearest Grouping) to set up delivery route based on criteria like Volume, Delivery Time Window, and Location. 
In addition to the theoretical and empirical expansion to the Milk Run concept, the study will also look into relevant theories that will be core phenomenon that provide different perspectives to shape the study in a meaningful and rigorous understanding. 
· Resource Dependence Theory (RDT)
This supply chain management theory suggests that stakeholders should collaborate to seek long-term performance, instead of chasing short-term benefits at the expense of others (Sarkis et al., 2011). The main assumption is that cannot be fully self-sustain or survive without depending on resources from outside parties. This theory is closely related to the current logistics trend, where small and medium-sized organisations must depend on 3PLs to handle their supply chain. However, Sarkis et al. (2011) added that when depending on other firms, parties must manage this relationship carefully for sustainable development. The author took a closer look into this, and found a phenomenon called Dependence Asymmetry. This happens when one party in a relationship (for example: buyer and seller) relies on the other party more than the reverse, meaning that this is an imbalance of power between the two (Lai et al., 2013). In further research, the author will dive deeper into this spectacle to see if this happens in the real-world practise or not. As it has been established that it is small and medium-sized companies who have limited capability that normally seek to form relationship with developed parties, might there be a chance where they are being exploited to extract concession?
· Resource-Based View and Dynamic Capabilities Theory
The Resource-Based View theory is a strategic framework that emphasizes the importance internal capability and resource to achieve competitive advantage (Cuervo-Cazurra et al., 2021). Dynamic Capabilities theory explains the possibility of firms gaining competitive advantage in a volatile market by utilising, adapting, and reconfiguring external and internal resources (Siems et al., 2021). These two theories are being combined by the author because of their complementary. While Resource-Based highlights the importance of valuable, rare, inimitable and non-substitutable (VRIN) resources (Cuervo-Cazurra et al., 2021), in this case, vehicle fleets, logistics infrastructure, milk run planning systems… Dynamic Capabilities explain how firm use those resources to find opportunities and transform them into competitive advantage. Further studies will see the author integrate these two theories to create dynamic capabilities to delivery high efficiency and flexibility. With the aim to develop an in-house, self-managed supply chain network using Milk Run, the study will first of all try to find an effective way to obtain those VRIN resources. After that, when Milk Run has been established, it has to be able to develop and sustain the volatile market of Retail.
[bookmark: _Toc226543492]1.5 Research Question
The CIMO (Context, Intervention, Mechanism, Outcome) framework will be used to design the research question for this topic. The framework is said to be useful for supply chain research because of the applied nature of logistics and is frequently used to transit from identifying problems to designing an actionable solution (Tanskanen et al., 2017). The proposed Milk Run approach will be applied to the CIMO framework in Figure 1.
	Context
	In the retail industry, the demands are very unstable and unpredictable. The current 3PL-managed delivery system face difficulty in vehicle utilisation and space optimisation.


	Intervention
	A Milk Run algorithm that can group orders and plan routing daily.


	Mechanism
	Daily order consolidation, self-managed route planning, better control and visibility of the supply chain.


	Outcome
	Improve truckload efficiency, reduce transportation costs, increase supply chain efficiency.




Figure <>. CIMO framework
Research Question: “Is Milk Run Logistics an effective method to improve cost and operational efficiency in a palletised retail environment to replace the traditional 3PL model?”
To further add into this, these following sub-question will break down the main research question and ensure a comprehensive study:
· How influential is Third-party Logistics in today’s market?
· Why Milk Run Logistics was used mostly in an Industrial setting, not Retail?
· What are the challenges and opportunities of implementing an In-house Logistics network using the Milk Run concept as a baseline?
· Can the Milk Run delivery strategy efficient enough to replace the traditional 3PL model?
· What technology (AI, algorithms…) can be used to make Milk Run an optimal option for Retail distribution?
2. [bookmark: _Toc226543493]Literature Review
[bookmark: _Toc226543494]2.1 Overview
This mind map layered the core elements that the paper will cover. First, the study will briefly introduce the Milk Run concept by stating the definition, historical development, and different types of Milk Run that is critically feasible for the adoption of Retail. Next, the paper will critically compare the difference between Retail and Industrial manufacturing to see why Milk Run is mostly being used in Industrial, and what the problem that Milk Run will have when being introduced to Retail. And lastly, the study will examine the most prominent challenge of Milk Run overall, which is the Vehicle Routing Problem (VPR). Different optimisation techniques will be critically reviewed to see which is best in this context.

Figure <>. Milk Run Logistics Literature Review Structure
[bookmark: _Toc226543495]2.2 Milk Run Logistics
Today’s business landscape is not the same as it was before. For manufacturers, the production of goods does not solely focus on production activities (like scheduling or converting raw materials) but also on the supply chain activities, like raw material procuring and inventory control. Therefore, to have competitive advantages, it is important to balance between process efficiency and cost reduction. In order to deliver product consistently and at a low price, supply chain managers have to look into smaller operational cost like reducing transportation cost, inventories holding cost, and ordering cost (Minh et al., 2020). Hence, the concept of Milk Run Logistics, which has been extensively explored by Chopra and Meindl (2016) and Minh et al. (2020), is a viable option that can be utilised to replace traditional delivery methods to improve operational efficiency.
The term “Milk Run” was first used to depict milkmen back in the 20th century, as they followed a pre-determined route to pick up old bottles from previous deliveries and drop off fresh new bottles. Daily deliveries ensured that the milk is always fresh and not overstocked. In a logistics perspective, Minh et al. (2020) defined it as a strategy that use a planning system to preset the route, which allows a single vehicle to arrive at multiple destinations to pick up or drop off goods. This strategy is best known because of its ability to reduce the total number of trips needed to satisfy all the requested orders. If the cargo is less than a truckload, the driver can consolidate different orders to fill up the cargo, ultimately reducing costs like fuel, maintenance, and greenhouse gas emissions. Figure <> illustrates the historical development of Milk Run throughout the years. Such useful strategy saw its application in different context, for example in World War II, the Americans set up a convoy route called Red Ball Express, where trucks stopped at a fixed location at a fixed time to drop off supplies. As the destination and time had been communicated privately beforehand, the soldier could safety pick up supplies under high-pressured conditions (Bamford, 2021). Since then, the concept was slowly developed for logistical adaptations. Many scholars have investigated and developed theorical foundations to optimise it. In 1959, George Dantzig and John Ramser introduced the Vehicle Routing Problem, a re-occurring problem that seeks to allocate and determine optimal routes for a fleet of vehicles, closely related to our Milk Run concept (Braekers et al., 2016). After that, Milk Run was integrated into Toyota’s Just-in-time manufacturing system, globalising the concept. Thanks to its core strength of picking up small, frequent orders of spare parts from multiple suppliers to its assembly location, Toyota was able to keep it inventory small while still having enough stocks to support batch manufacturing (Nemoto et al., 2010). Simultaneously, the concept was also used by Seven Eleven Japan and Walmart, the first recorded example of Milk Run being used in Retail where they consolidated all fresh and perishable products on temperature-controlled trucks, reducing the amount of specialised vehicle required for deliveries while enabling frequent replenishment of low required stock (Chopra and Meindl, 2019, pp.75). And then lastly, since the 2000s, Milk Run became highly efficient with the integration of technologies like ERP systems and real-time GPS tracking. Hou et al. (2023) gave various examples when planning systems helped with dynamic route planning based on real-time traffic data, automated ordering using historical data, and real-time visibility for inventory management; increasing Milk Run Logistics’ potential to become a universal supply chain strategy. 











Figure 2. Historical Timeline of Milk Run Logistics, adapted from You and Jiao (2014); Bamford (2021); Braekers et al. (2016); Elatar et al. (2023); Du et al. (2007); Nemoto et al. (2010); Chopra and Meidl (2019, pp.75); Hou et al. (2023).

Throughout its historical development, one thing in common that can be seen from Milk Run’s evolution is a clear trajectory toward greater speed and faster responsiveness. From a rigid and static route planning system used in the dairy industry, to route planning in response to radio communication in the World War, and to a complete dynamic and reactive system thanks to modern technology; completely aligns with today’s demands of a fast and responsive supply chain system. Especially in a Retail’s context, characterised by volatile and unexpected demands, the author thinks that there is an opportunity for this strategy to be leveraged and applied for FMCG pallet distribution. A responsive model like this could enable suppliers and manufacturers to move beyond their dependence on traditional transportation method, like 3PL. However, achieving this potential isn’t that straightforward. In order to use Milk Run effectively, it is vital for an organisation to manage their own supply chain network, meaning that they have to own vehicles and manage their own warehouse system. And of course, more capital investment is required to use real-time or ERP system. Therefore, it is best to first of all to understand the difference between variations of Milk Run Logistics before deciding to build one. The next chapter will demonstrate different types of Milk Run and evaluate its usefulness under different organisational context.
[bookmark: _Toc226543496]2.3 Types of Milk Run Logistics
It is important to point out that this critical literature review will only focus on the Outbound logistics process of delivering finished goods to the end customer. Historically, Milk Run logistics has mostly been applied in an Inbound context as per its intended use in Industrial setting. Take a train manufacturer for example, where the author had previous experience in, the Milk Run system were used to collect spare parts from multiple suppliers and deliver to a central manufacturing site, this is not the case for Retailing. In contrast, in a cosmetic manufacturing company for example (another setting where the author had previous experience in), the inbound delivery process was much simpler, as they had finished products delivered in bulk to a central warehouse. The company then proceed with the complex Outbound process of breaking down and completing orders for individual retail stores. This is the first of many differences between Retail and Industrial. Figure <> depicts an Outbound delivery process where a vehicle drops off deliveries to multiple retailers.
[image: ]
Figure <>. An Outbound delivery process, adapted from Minh et al. (2020)
When talking about Outbound delivery, two types are identified: open-loop and closed-loop. An open-loop delivery starts and ends at a different location, while a closed-loop run is a circular delivery that starts and ends at a different location (Mei et al., 2017). When a delivery do not end at the location where it starts, it usually involved another logistics nodes (for example a distribution centre, a warehouse, or a cross-docking hub), which very much depends on the capabilities and physical infrastructure of a company. 
[bookmark: _Toc226543497]Direct Shipping
This is the simplest form of delivery, where the supplier dispatches direct deliveries from its facility to each individual customer’s location (Chopra and Meindl, 2019, pp. 419). By having a local and specified location, the direct shipping method contains both advantages and disadvantages. 
[image: A diagram of a company
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Figure <>. Direct Shipping Network, adapted from Chopra and Meindl (2019).
One might ask why this approach even exist in the first place, as there are more superior options on paper. The answer is because it is suitable for specific scenarios: the buyer might need an urgent replenishment for their seasonal products, the location might be in a rural area, or the buyer might need a full truckload of stocks, so consolidation is not an option. Although Retailers being characterised as having low volume orders or low ordering frequency, it is still the nature of Retail to have unexpected spike in demands. Thanks to having minimal coordination requirement, suppliers can also have the option to set up a weekly scheduled deliveries to big wholesale or high-street customers. However, these specific scenarios are not very common. Manufacturers usually advice buyers to not order like this, as spending one whole truck to satisfy just one orders is not cost efficient for both party: higher transportation cost per unit for the buyer, and poor vehicle utilisation for the supplier. To summary, this option is only used if the buyer urgently needs stocks or needs a full shipment of stock.
[bookmark: _Toc226543498]Direct Milk Run Shipping
This is where Milk Run is being used in shipping. As explained, this option allows a truck to go straight from the supplier to multiple customers’ location, as shown in Figure <>. However, this option still hasn’t required any logistics infrastructure, make sense when the quantity is still too small for a full truckload (Du et al., 2007). Seven Eleven Japan and Walmart used this option for perishable products, as they have their own temperature-controlled trucks on site (Kunitomo, 1997)
[image: A diagram of a product distribution
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Figure <>. Milk Run Shipping to multiple locations, adapted from Chopra and Meindl (2019).
[bookmark: _Toc226543499]Shipping via Nodes
In this approach, the supplier starts by sending the cargo to a central node, where logistical activities like storing, bulk-breaking, palletising, packaging… happens depending on the buyer’s requirement. The central logistics node can also be a Cross-docking facility that was designed to fast-track the supply chain process by letting vehicles to unload their cargo at the location and transfer immediately without needing time for storage (Mavi et al., 2020). Another central node option is a basic warehouse. Chopra and Meindl (2019, pp. 420) gave another example of W. W. Grainger, a distribution company: as they have many stores in rural areas, they set up 9 warehouses near the store vicinity to supply smaller quantities they need.
[image: A diagram of distribution center
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Figure <>. Shipping via DC, adapted from Chopra and Meindl (2019)
As one can imagine, this option is viable for companies who have the capabilities to set up different storing locations and a strong fleet to handle the large number of orders. However, with a fully developed supply chain network, the investment would be massive stepping stone in terms of scaling the business to increase competitive advantage.
[bookmark: _Toc226543500]Tailored Shipping
A tailored shipping approach used all the above-mentioned options by combining Milk Runs, cross-docking or warehousing to obtain an adaptable and flexible environment. The aim is to choose an appropriate approach for every different situation like direct shipping to replenish a high street store and using a DC to supply smaller store (Chopra and Meindl, 2019, pp. 422). As appealing as it looks, users are suggested to involve managing software to control all aspects. 
The ideal supply chain trajectory is a progressive movement from the simplest option to the most complicated. Tailored shipping, in theory, is the superior choice that a supply chain manager should be looking toward. But in practise, the transition to fully tailored shipping is rarely straightforward. Of course, beyond the obvious factors of capital investment in technology, infrastructure and ERP systems, deeper organisational challenges can emerge. For example, a hybrid option is susceptible to human errors or resistance in changes from both internal and external stakeholders. Therefore, it is debatable that staying within a manageable model like Milk Run direct shipping is unacceptable. Especially in an Outbound Retail environment, a well-managed and consistent Milk Run approach is more pragmatic than an overly ambitious system. The choice between practical feasibility and theoretical optimality is a nuanced gap that the author will try to discover in further research. Next, the study will dive into a comparison between Retail and Industrial Supply Chain and see why Milk Run is more popular in the latter option.
[bookmark: _Toc226543501]2.4 Comparison: Retail vs Industrial Supply Chain
An examination of Milk Run Logistics applications illustrates significant contextual differences between Industrial and Retail manufacturing. As mentioned above, the application of Milk Run in Retail remains under-explored, while Industrial is the opposite. Therefore, this chapter’s aim is to explain the reason of this phenomenon through three important dimensions: Order frequency, Volume and Physical Dimension, and Route planning. The author thinks that this comparison between the two sectors is not just merely a descriptive or highlight of contrasts, but to also reveal structural differences in resource requirement, supply chain network design, and performance in different operational conditions. 
[bookmark: _Toc226543502]Order Frequency
Minh et al. (2020) revealed that Milk Run in Industrial manufacturing can be benefitted thanks to its stable demands and high ordering frequency, and an industrial operation is designed to accommodate daily scheduled production. Again, let’s take a train factory as an example, the production is scheduled based on the assembly stage of the train. High-priority components like engines and wheels usually comes early in the morning so the factory can start the assemble process early. In the evening, small and trivial products like bolts, paints, and screws are delivered to restock for the next assembly. Therefore, the ordering process has to be precise so that components arrive exactly when they are needed. Additionally, another prime example is Toyota, who used a Just-in-time lean production system that produces only the necessary parts in the required quantity, no more or no less (Nemoto et al., 2010). With that in mind, they used a re-occurring ordering process that replenish small quantity of stock every day. 
As opposed to retail, especially in an industry that has a large variety of product types (cosmetic), their ordering frequency is also varied. Depending on different store location, the demand can be different: professional salons in populated area can have more demands than salons in rural area. The variability disrupts the repetitive rhythm that Milk Run usually offers and in turns increase the reliance on Third-party logistics to deal with the complexity. With that being said, the dominance assumption that Milk Run requires an industrial-style order frequency, as a result, limited its application in retail, despite the growing need for responsive stock replenishment and high-frequency daily ordering.
[bookmark: _Toc226543503]Volume and Physical Characteristic 
There is a mixture of different perspective when talking about volume. In an Industrial factory, thanks to having strict production schedule and constant demand, the truckload cargo is always expected to be full. As oppose for Retail, unless when the delivery location is a high street retail, the cargo is not usually expected to be full. Retail palletised good distribution, however, is characterised by having low volume per order with a mix variety of product types. Therefore, although being historically seen as a barrier for traditional types of transportation, an opportunity emerges now for Milk Run if orders are being managed and consolidated properly to make small volume deliveries at multiple locations.
Salleh et al. (2023) studied the physical aspect of automotive production within supply chain, they mentioned that the components required for cars like the engines, seats, tyres, windshield… and even raw material are very bulky and would require special handling equipment to load. Additionally, physical characteristic is an important factor when considering truck load optimisation. Aspects that can directly affect the Milk Run are packaging of cargo, stackability of cargo, unloading time… all of that can add up when consolidating orders. On the other hands, the physical characteristics of cosmetic retail are more “handleable” compared to Industrial. Although there is more different stock codes compared to Industrial’s components, the cargo size is nearly the same as they come in pallets, meaning that the loading and space optimising process is easier. This deep research into physical characteristic further differentiates the two industries, that retail goods distribution is generally more palletised and uniformed, easier to load and being optimised to reduce cargo space wastage. However, it introduces a vital constraint that supply chain managers sometimes overlook is flammability and chemical handling, which require additional attention and a separate cargo. 
[bookmark: _Toc226543504]Route Planning
Routing is one of the main reasons why Milk Run is most common among the Industrial contexts. For Industrial manufacturing, the shipping location or dropping point is often recurring and predetermined as vehicles make the same round-trip deliveries, allowing for repeated deliveries with fewer variables and lesser complexity. For retail, however, the route planning process requires more flexibility because this delivery today might not be the same as yesterday’s delivery. Which is why, Milk Run in Retail needs a daily and manual optimisation process to satisfy the varied demands. That is the objective that this doctoral research is aiming at: designing an algorithm that can design Milk Run deliveries on a daily basis.
Furthermore, as the delivery locations of retail store are mostly in urban areas, adding more complexity to consider like congestion charges, traffic, and last-mile delivery. The drivers have to transverse in congested and tight area, which can mostly add to the cost and duration of every delivery journey. Additionally, Nemoto et al. (2020) added an important fact that retailer’s warehouses in urban area are often small because of limited space; therefore, their procurement process have to be precise for the space they have. This requirement for dynamic route planning further increases the dependency for Third-party logistics, who are experts in managing complex last-mile transportation. 

This critical review of literature reveals a large gap in the market for a dynamic and manual order consolidation system. It moves beyond mere description by adding theoretical knowledge and personal experience from the author to illustrate practical and meaningful debates to problematise and tackle the current assumption. The three dimensions mentioned above has highlighted the reason why Milk Run has historically flourished in an Industrial setting, still, the literature also reveals positive factors that support the application of Milk Run within Retail. For example, the need for consolidation of small volume replenishment orders or the need for consolidation of dangerous goods into one specialised cargo. By diving deep into those three dimensions, the author hopes to highlight that there is practical evidence that Milk Run can be used in a Retail context, and it is possible to reposition Milk Run as a viable option for reducing dependence on 3PLs while still improving operational efficiency. The next chapter will look into the Vehicle Routing Problem, a more specialised and theorical-heavied topic to understand how scholar solved Milk Run related issue. It will also focus on different algorithms that can be used to help Milk Run works in retail.  
[bookmark: _Toc226543505]2.5 Vehicle Routing Problem
The Vehicle Routing Problem (VRP) was first introduced by Dantzig and Ramser in 1959, aims to find the most optimal and efficient set of routes for a fleet of vehicles to serve multiple customer locations while minimising total distance and cost. It remains one of the most well-studied problems with more than 5400 research paper since it was first introduced (Gora et al., 2020). Braeker et al. (2016) mentioned that the VRP in the 60s were much different from the current one, as the original objective of those issues were to raise awareness of environmental footprint and climate change. However, in today’s world, it has been modernised to serve various supply chain problems like transport planning, fuel and distance cost calculation and waste management, and most noticeably, Milk Run Logistics. 
The VRP is considered as a generalisation of the Traveling Salesman Problem (TSP), which is an optimisation problem that involve finding the shortest possible route to visit a set of location exactly once and return to the original starting point (Herdianti et al., 2021). While TSP seeks to find an exact answer by finding out a single route that can reach all location, VRP extends this to the whole supply chain (multiple vehicles and routes) to find the most optimal delivery process; therefore, it is personally considered more related to Milk Run as it incorporates different constraints, like vehicle capacity, traffic, time windows… (Herdianti et al., 2021). The figures below explain the difference between the two concepts, a single-route service versus a multiple-route service.
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Figure <>. Comparison between the TSP (a) and the VRP (b), adapted from Herdianti et al. (2021)
Various studies, including Minh et al. (2020), Mei et al. (2017), Eroğlu et al. (2014), You & Jiao (2014), Eroglu and Hofer (2011) …, their method of solving VRPs consists of three main parameters: Volume (based on vehicle capacity), Time Window (or Time Constraint), and Distance. These criteria are not chosen randomly; in fact, they dictate the basic service trade-offs and necessary requirements for any multi-stop distribution system. Without needing much explanation, Volume is a vital component for order consolidation. By combining multiple small shipments together onto one cargo (while still within the vehicle’s capacity limit), Milk Run can potentially achieve greater efficiency by spreading transportation cost across every orders. The objective is to minimise the travelling Distance as much as possible, because this is the main factor cost. The higher the distance travelled, the greater the cost for fuel, driver wages, vehicle maintenance, and emissions. Time windows, on the other hands, promote operational synchronisation and service reliability. This is considered as the most complex criteria when designing a Milk Run, as there are external factors that could not be predicted beforehand, for example: a customer might book a delivery slot that mess up the whole route planning, or there might be an accident that block the road and affect the travelling time. Therefore, these three parameters are interdependence and must be well-considered and balanced out.
There will be situations where trade-offs must be made to ensure a positive result out of the delivery, as it is impossible to satisfy all three criteria. But which criteria is should take priority over others, what factor can justify sacrificing a criteria to improve the overall outcome? The author asked themselves that question and managed to find the most optimal answer, based on previous working experience: it depends on the company’s direction. If the company is focusing on cutting cost, their Milk Run should cover the least distance as possible; if they want to focus on efficiency, they should consolidate all orders to maximise the vehicle’s capacity; and if they want to build their brand or improve customer service, they should focus on delivering goods on time. And it is important that one should only choose to focus on one criterion, rather than focusing on all three. With this approach, the Milk Runs can also improve the “big picture” perspective by guiding the organisation to its desired outcome.
It has been established many times above that in Retail, the demand can be unexpected and highly trend-driven; volume and routing is also highly volatile. Therefore, these characteristic prevented deliveries from being planned beforehand like Industrial manufacturing. Recognising this gap, the Milk Run implementation in Retail requires a daily and manual optimisation plan to accommodate those fluctuating patterns. The following chapter will demonstrate different types of optimisation technique and choose the one that fit the most.  
[bookmark: _Toc226543506]Optimisation Techniques
Milk Run is essentially a sequence of processes; a good Milk Run is a set of correct sequence. Ahmed et al. (2020) mentioned that optimisation techniques are methods used find the best solution to a complex problem, by minimising or maximising the objective outcome (minimising the total cost and maximising the total profit). Two types of techniques were classified: Approximate methods and Exact methods (Ahmed et al., 2020) (Gavrilas, 2010). Exact methods are mostly used for scientific and mathematical calculation and required heavy computational resource and calculation time; therefore, it is not a good choice for daily Milk Run design. The Approximate methods, based on its name, is used find a near correct, approximate answer that is quick and optimal enough for basic use. There are two types of Approximate methods: Heuristics and Meta-heuristic method.
· Heuristic method
Heuristic methods can be used to obtain a near-optimal solution for a calculation with an acceptable timeframe, this approach prioritises feasibility and speed over mathematical optimality (Shaharudin, 2023). A near-optimal answer is not necessarily an incorrect answer; it’s a practical approximation to a problem, especially when a precise answer is not possible to achieve (Shaharudin, 2023). They are transparent, easy to understand, and doesn’t require computation investment, making it good for daily operational usage. By simplifying a difficult question, it allows for quick decision-making; in this case, which orders should be on the Milk Run or which direction to go first. Even when a near correct answer is generated, it still involves the use of human knowledge and expertise to make decision. This reduces reliance on AI or any automation system, which is practical in industries where customers sometimes have specific or unique requirement that require human judgment.
· Meta-heuristics method
These are higher level approaches that are used to find solutions to problems with large domain space, where traditional calculation approach is not possible to solve the problem (Gil-Rios et al., 2021). Experts said that meta-heuristic methods require historical data to improve their convergence efficiency and speed, and it also involve random factors when the calculation got stuck (Almufti et al. (2023). They should be used with caution and a thorough industry-specific understanding of the problem. Without saying, these methods require strong investment in technology to support the analysis, although not as much as Exact method, but still not viable for day-to-day use.

Although the actual Milk Run algorithm design hasn’t been finalised yet in this early-stage research, given the characteristics of a daily and manual process, this study favours a simple heuristic approach that prioritise speed and usability over optimality. For example, the Clustering Algorithm, a technique that organise unlabelled data into groups based on their similarities can be used to group orders together into one Milk Run (De et al., 2022). And of course, each group of deliveries must satisfy the three criteria. Another heuristic method that can be used is Greedy Grouping, which is a strategy that choose the “best” decision possible in the current situation (Alidaee et al., 2001). This method is useful for the actual route designing, by choosing the next best delivery location. The next best location can be the nearest location if the company choose to save money, or the location that match the time window if the company choose to improve their customer service. By all means, the chosen methods are intentionally human-centred so that logistics planners or even the driver can understand and execute it with judgement if there are real-world disruptions. While acknowledging that these heuristic strategies lack complexity and sacrifice optimality compared to meta-heuristic methods, these approaches link perfectly with the study’s contribution to knowledge, of creating a system that combat the high-frequency and volatile nature of Retail.
3. [bookmark: _Toc226543507]Conclusion
This critical literature review on Milk Run Logistics contained different types of delivery method and identified the most suitable one, illustrated the difference between Milk Run within Retail versus Industrial manufacturing, and provided methods for solving Milk Run problems. The paper has successfully identified the gap in the knowledge and problematise by challenging the current dominate assumption. It has been heavily implied that Milk Run hasn’t been utilised for Retail purposed, hence, limited knowledge or recorded evidence in this context was found. 
Drawing on the Resource-Based View and Dynamic Capabilities Theory that emphasise the importance of creating and adapting competitive advantage based on internal resources, the paper has also tried to develop a simple and manual heuristic approach that embeds three main criteria (volume, distance, time window). Although still in an early stage, the author’s aim is to create a flexible, transparent, and adaptable tool for daily usage that directly address the volatile market of Retail.
In conclusion, while the current trend of 3PL dependence is still very high, suppliers and manufacturers should be aware of the long-term drawbacks if they don’t manage the relationship properly. In the later stage of the research, the author hope that the findings will bridge the gap between this lean-inspired routing system and the practical real-world realities of Retail supply chain.
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