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[bookmark: _Toc238259693]Abstract
Abstract
Purpose: This report critically reviews five years of research on Milk Run Logistics (MRL) as a mechanism for reducing retail organisations' dependence on Third-Party Logistics (3PL) providers, and subjects one influential empirical study to detailed philosophical and methodological scrutiny.
Design/Methodology/Approach: A structured, PRISMA-informed literature search was conducted across Google Scholar, Scopus-indexed publishers, and industry sources, using keyword combinations built around Milk Run Logistics, order consolidation, the Vehicle Routing Problem, and 3PL dependence. Retrieved sources were thematically synthesised rather than listed, and their underlying ontological and epistemological assumptions were made explicit. One empirical paper — Minh, Kien and Hau (2020) — was then selected for in-depth philosophical analysis of its ontology, epistemology, axiology, reliability, validity, and ethics.
Findings: The literature shows Milk Run Logistics maturing from a rigid, industrial just-in-time tool into a theoretically rich field connected to the Vehicle Routing Problem, Resource-Based View, and Dynamic Capabilities Theory. However, its application in retail environments — characterised by volatile demand, heterogeneous order volume, and complex urban routing — remains sparsely researched. Almost all empirical work, including the selected study, adopts a positivist, single-case, quantitative logic that privileges measurable cost and distance outcomes over the lived, organisational, and ethical dimensions of implementing self-managed logistics.
Originality/Value: The report contributes a philosophically grounded critique that repositions Milk Run Logistics not merely as a routing technique but as a strategic capability-building exercise for retail organisations seeking to internalise supply chain control. It demonstrates, at DBA level, how ontological and epistemological choices in prior research constrain the transferability of findings to retail contexts, and argues for a critical realist, mixed-methods alternative.
Keywords: Milk Run Logistics, Third-Party Logistics, Retail Supply Chain, Vehicle Routing Problem, Research Philosophy, Critical Realism.





1. [bookmark: _Toc238259694]Introduction
[bookmark: _Toc238259695]1.1 Background Study
Once acted as a supporting function, supply chain and logistics management now sit at the centre of all organisation’s key strategic competitive advantage, bridging between the volatile customer demand and the rising operational costs of fulfilling it (Chopra and Meindl, 2019). In retail specifically, the pressure on this function is pilling on the seller’s side as e-commerce giants have normalised next-day delivery, customers expect faster delivery windows at a lowered price. These expectations transmitted upstream through the supply chain, creating the “Bullwhip effect”, a phenomenon where small shifts in demand get amplified and distorted as they move up toward wholesalers, manufacturers, and raw material suppliers (Sarac et al., 2010). Retailers, specifically small and medium-sized organisations with limited capital, have been managing this pressure by outsourcing their distribution process to Third-party Logistics (3PL) providers. This arrangement offers relief for the short-term but increasingly cost more in the long-term. Literatures documented loss of supply chain visibility and control, reduced service-level quality, and most importantly, causing “dependence asymmetry”, described by Kim and Fortado (2020) as a situation where one party in a relationship relies on another much more than the second party relies on the first. This imbalance gives the less-dependent stakeholders more power and leverage, potentially exposing the weaker party to be exploited.
[bookmark: _Toc238259696]1.2 Purpose and Scope of the Research
Milk Run Logistics is the proposed solution for organisations, in which a single vehicle can pick up or drop off goods at multiple locations along a predetermined route (Chopra and Meindl, 2019). The method was historically used in Toyota’s Just-in-Time production system (Batth, 2023; Macsay and Banyai, 2017; Nemoto et al., 2010), proving that a consolidated in-house distribution can reduce many cost components like transportation, inventory holding, procurement…However, Milk Run Logistics saw the majority of its application in industrial settings only, where the routes are repetitive and the demands are stable. And on the other hands, it received lesser attention from scholars and applications by supply chain managers in a retail context. This a gap in the literature as this report intends to find out why retail is not suitable for Milk Run. As managers are looking for an alternative delivery method that can gain them more control over their supply chain network and move away from 3PL, this redesign and modernised version of Milk Run Logistics can potentially be a highly flexible and efficient approach to battle the volatile demands of retail.
1.3 [bookmark: _Toc238259697]Research Objectives
To see if the research meets its aim, the Milk Run strategy will be dissect deeper to understand:
-The reason why they were being applied more in an industrial setting compared to a retail setting.
-The most effective methods to design a Milk Run delivery route.
-The Selected Study’s viewpoint and stance on this current state of Milk Run Logistics.
-The usefulness of this research and recommendation for future studies.
Ultimately, with the aims and objectives discovered, the paper will try to answer these research questions: 
-Can Milk Run Logistics, developed for industrial environments, be adapted into a self-managed distribution approach for retail organisation? 
-Is it a solution to the 3PL over-dependence problem? 
-What philosophical stance can be used to justify this transition?
1.4 [bookmark: _Toc238259698]Research Structure
The structure of the paper will be as follow. First, Chapter 2 will be used to explain what method used to find and conduct the literature review. Chapter 3 will critically review the literature on Milk Run Logistics in a retail context that was predominately published within the last five years, supported by foundational sources as theoretical reference (for example: the Vehicle Routing Problem founded in 1959). Next, Chapter 4 will present the philosophy of a Selected Study by explaining the topic, its ontology, epistemology, axiology; and the methodology used to discuss the reliability and ethical considerations. And lastly, Chapter 5 will discuss the finding and the contribution of this paper.
2. [bookmark: _Toc238259699]Method for Conducting the Literature Review
To avoid hidden bias and lets other check and repeat this academic work, it is important to be transparent and make every step of the research process clear (Murphy et al., 2020). This critical review follows the PRISMA framework to ensure a systematic search process (Kahale et al., 2022). Furthermore, several inclusion and exclusion criteria will be involved to avoid a purely descriptive literature review.
[bookmark: _Toc238259700]2.1 Search Strategy
Google Scholar was the primary search tool used to find academic journals and books for this research. The contains were mostly taken from high-quality publishers like ScienceDirect, Emerald, Taylor & Francis, SAGE, and ResearchGate, giving a broader coverage across various supply chain and logistics topics. 
Additionally, keyword clusters like “Milk Run Logistics”, “Order Consolidation”, “Third-party Logistics”, “Retail Supply Chain”, and “Optimisation Algorithm” were used in a Boolean search by combining them together with words like “AND” and “OR” to narrow down journals that fit the most with the research topic.
And lastly, the date range was restricted to the last five year (2021 to 2026) for most of the academic reference, with exception on foundational theories and original sources that hasn’t been repeated yet, like Chopra and Meindl’s Milk Run design framework, or Dantzig and Ramser’s Vehicle Routing Problem (1959). It was realised that this chronological limitation would risk overlooking vital academic papers related to Milk Run Logistics as its historical development spanned from the early 20th century to the early 2000s when giants like Walmart, Seven-Eleven, and Toyota started consolidating deliveries onto one single journey; therefore, they will be included to present casual logics and as case studies.
[bookmark: _Toc238259701]2.2 Inclusion and Exclusion Criteria
	
	Criteria
	Requirement

	Inclusion
	Publication Date
	2020-2025 (excluding foundational theoretical papers)


	
	Focus
	Milk Run Logistics
Third-party Logistics
Order Consolation


	
	Scope
	Retail Supply Chain
Retail vs Industrial Setting


	
	Document type
	Peer-reviewed academic journal
Textbook


	Exclusion
	Unrelated topic
	Warehouse Layout
Supplier Selecting Process
Procurement
Documentation (Bill of Lading, Customs…)
Incoterms


	
	Document Type
	Website
Non-peer-reviewed



[bookmark: _Toc237901982]Table 1 Inclusion and Exclusion Criteria
2.3 [bookmark: _Toc238259702]Analytical Procedure
Avoiding the “dump-and-done” approach to AI research, in which a massive un-skimmed block of text is pasted into a chatbot to produce a polished research paper (Pipon and Victor, 2024), this paper will conduct a qualitative technique in this initial stage by combining, critically analysing, and comparing findings from multiple research papers. Rather than treating concepts such as Order Consolation, Third-party Logistics, Retail Supply Chain, and Vehicle Routing Problem as separate knowledge areas, the review will examine their relationships to identify overarching insights regarding the application of Milk Run Logistics in retail environments.
2.4 [bookmark: _Toc238259703]Limitations of the Review Approach
Relying mostly on Google Scholar rather than subscription-based platforms like Web of Science or Scopus, some low-quality sources were included in the finding and screening process. Moreover, with the screening process being conducted and recorded manually, the selection process was somewhat bias and based on judgement calls.
The restricted publication period was also a critical factor that affected the screening process. Some academic journals were eliminated solely on the fact that they were written two years before the required period, causing an unfair bias on sources that might potentially be valid for this research. And as already mentioned, Milk Run in retail is a concept that received less application and attention from other scholars, they were noticeably scarce. Therefore, several theories applied in this report were taken from adjacent supply chain literature rather than found natively within retail Milk Run Logistics.
2.5 [bookmark: _Toc238259704]PRISMA Flow Diagram (on one page)
With the research strategy, included and excluded criteria being mentioned, the Prisma Flow Diagram (Figure 1) will summarise the number of papers identified and removed after the screening process.
It is worth noticing that the selection process reveals a large gap in the literature as most studies were removed because of their sole focus on Industrial Manufacturing. Additionally, papers with the chosen keywords like Just-in-Time or Retail Milk Run had an older publication date as some were dated back to the 90s and 80s, it can be said that the gap between Milk Run application and Retail was relatively significant.
Records removed before screening:
Duplicate records removed 
(n = 650)
Records marked as ineligible by automation tools (n = 0)
Records removed for other reasons (n = 130)
Records identified from Google Scholar*:
Databases (n = 5460)
Registers (n = 36)


Identification







Records screened
(n = 4716)
Records excluded** (No Automation tools used)
(n = 4200)





Reports sought for retrieval
(n = 516)
Reports not retrieved
(n = 230)


Screening




Reports assessed for eligibility
(n = 286)
Reports excluded:
Reason 1: Not related to Milk Run Logistics (n = 130)
Reason 2: Published Date
(n = 52)
Reason 3: Non-Academic
(n = 4)








Studies included in review
(n = 100)
Reports of included studies
(n = 17)

Included




*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.
[bookmark: _Toc237901967]Figure 1 PRISMA Flow Diagram, from Prisma Statement (n.d.)
3. [bookmark: _Toc238259705]Literature Review
[bookmark: _Toc238259706]3.1 Theme 1: The Structural Logic and Historical Evolution of Milk Run Logistics
[bookmark: _Toc238259707]3.1.1 Milk Run’s Application Throughout History
It is said that the Milk Run Logistics strategy predates from its formal application in other industries and activities. The name Milk Run was used to depict the practise of milkmen following a predetermined route every morning to collect empty bottles and deliver fresh ones. A structurally similar logic was the Red Ball Express route, a supply convoy of the Second World War that securely resupply medicine and ammo for soldiers under pressure, using radio communication (Bamford, 2021). The theoretical formalisation of this problem was studied and officially named Vehicle Routing Problem by Dantzig and Ramser in 1959, which was identified as the mathematical foundation of nearly all subsequent Milk Run Logistics research. From then, the concept saw its application in Toyota’s Just-in-Time production system, where small and frequent deliveries ordered from multiple suppliers allowed the inventory to be minimised without affecting the scheduled production (Nemoto et al., 2010). At the same time, the first record of Milk Run being adopted in retail was Seven-Eleven Japan, where they consolidated all perishable goods onto their temperature-controlled vehicle, lowering the number of specialised trucks needed (Kunitomo, 1997). The most interesting factor about Milk Run’s development was about the trajectory, the consistent pattern of internalisation revealed that organisations moved away from depending on external arrangements toward a tighter, internal control of routing and scheduling.
This pattern of internalisation also created an angle that supply chain managers tend to overlook. Khan et al. (2024) suggested that when outsourcing internal capabilities (logistics network to 3PLs), organisations must carefully manage the relationship to remain sustainable. Kim and Fortado (2021) expanded this topic into the concept of Dependence Asymmetry, a term that describe a professional relationship when one party relies more on the other, creating an imbalance of power that the stronger one may exploit the weaker for better price or policy terms. Although there is no official evidence where this case happens, there is definitely a possibility where this subtlety happens in the negotiating or tendering process. This is why reducing the dependence on 3PL through Milk Run is not simply a cost-cutting exercise, it is the question of improving bargaining power and organisational visibility, which is exactly what this report will focus on.
[bookmark: _Toc238259708]3.1.2 The Evolutional Pattern
The internalisation trajectory is important as it positioned Milk Run Logistics not just as an operational routing technique, but rather a central component of a supply chain operation, requiring focused investment and capability development to utilise its full potential. Looking through a theoretical lens using the Dynamic Capabilities Theory (Siems et al., 2021), where firms integrate and reconfigure internal and external competences to address the changing environments, Milk Run’s historical development also saw the same principle. The development of Milk Run Logistics can be viewed as organisations trying to response to external pressures by changing and strengthening their internal resources (unpredictable demand encouraged firms to improve their vehicle optimisation and planning methods). This suggests that Milk Run is an internal capability that helps organisations manage their logistics function effectively. However, this theoretical framing received less attention from scholars and lack of empirical evidence as Toyota or Seven-Eleven Japan treated it as an isolated efficiency-increasing method, rather than an internal competence. This provides an initial indication of an epistemological limitation within the topic: although the literature provided evidence of what works, it offered less explanation into why it works. Therefore, the following sections will critically analyse the conditions under which Milk Run Logistics can succeed or fail, moving beyond the observable outcomes to consider which context shape its effectiveness.
[bookmark: _Toc238259709]3.1.3 Different Types of Milk Run
Another structural feature of Milk Run that should be mentioned is the different types of delivery. Chopra and Meindl (2019) distinguished an Open-Loop Route, which begin and end at a different location and usually require an intermediate logistics node (a distribution centre or a cross-docking hub), from a Closed-Loop Route, which start and end at the same location. Within this, simpler delivery method like Direct Shipping sits on one end of the spectrum: least complexity, but also least optimisation because the delivery can only serve one customer. On the other hands, Milk Run shipping or Shipping via Node (figure 2) sit further on the other ends of the spectrum: more planning and coordination required, but the consolidation process allow more optimisation. As different features enable different traits, it is up to the organisations to choose the most suitable method. 
[image: ]
Figure 2 Different Types of Shipping, from Chopra and Meindl (2019)
As the historical development, case studies, and typology was well defined, evidence came mostly from industrial and automative settings. Whether if it actually works for retail palletised distribution, where demand volatile, delivery route changes every day, and a wider variety of different stock codes, is unclear. The next section will highlight this gap in the literature: why Milk Run hasn’t been used in retail? And are there any opportunities for Milk Run to work in retail?
[bookmark: _Toc238259710]3.2 Theme 2: Retail versus Industrial – Reality versus Ontology
Scholars recorded three unique dimensions that separate the difference between retail and industrial supply chain, each carries suggestions whether Milk Run Logistics can transfer between the two contexts.
· Order Frequency
Nemoto et al. (2010) and Minh et al. (2020) showed that industrial Milk Run Logistics benefits from a stable, scheduled production demand where components arrive precisely when assembly requires them. In contrast, retail demand varies due to different factors like store location, seasonality, and consumer trend. These all contributed to disrupt the repetitive rhythm that makes route pre-planning thrive in industrial settings.
· Volume and Physical Characteristics
Salleh et al. (2023) noted that industrial cargos (engines, tires, glass panels…) is bulky, irregularly shaped that can typically fill a full truckload, whereas retail palletised goods are more uniformed and easier to load, however, usually arrive in smaller loads with a wider variety of products per order.
· Route Planning
A typical industrial delivery follows a recurring pattern with few changes. Industrial factories don’t usually change their suppliers because of long-term contracts, specialised spare parts and deep integration, makes switching partners risky and less effective (Bateh, 2024). While retail routes must be changed daily to reflect the changing order frequency. As Nemoto et al. (2010) observed, planning routes in retail is a more difficult task as it involves last-mile delivery and congestion related constraints like traffic, congestion charges, parking fee…
[bookmark: _Toc238259711]3.2.1 The Ontological Divergence
The three dimensions are not just descriptive contrasts; they reveal a deeper ontological assumption that describe the reality of Milk Run Logistics research in industrial: the demand is stable enough to plan and adjust in advance. That assumption while makes sense in a manufacturing environment, it does not hold up in retail. Retail’s demand is simply unpredictable not because of random factors, but because of the fact that there might be several factors combined differently from one day to the next, or those factors happened to all line up at once. Using Bhaskar’s Critical Realism theory in the 1970s, Cameron (2021) summarised “Reality” into three layers of domain: the Real, the Actual, and the Empirical. 
This particular example from 2023 illustrates how a sudden social trend can significantly disrupt a retail supply chain, which was based on the author’s own experience working at a haircare manufacturing company. At the “Empirical” domain (what can be observed), the digital dashboard records a sudden spike of blond hair dye product and a large amount of backlog nationwide. From the supply chain manager’s perspective, it might just be an unexpected evening demand. At the “Real” domain (power that generate such event), data showed that the demands were mostly concentrated at central cities such as Birmingham, London, and Manchester; so, the manager again thought that the demand was associated with local demographic factors in the cities, such as younger consumers, and still, no one seemed to understand where this demand came from. But at the “Actual” domain (the events and occurrences), it was found out that because of the premiere of the Barbie movie, everyone wants to go blond. 
[bookmark: _Toc238259712]3.2.2 A Flexible Redesign?
The example although did not follow Bhaskar’s three domains conventional order as Real, Actual, Empirical; the narrative deliberately shows what the author and the manager experience in practice: first observing the empirical data, attempting to understand the event, and finally identifying the mechanism occurred the event. It illustrates that the distinction between what can be observed and what is actually occurring. In Milk Run, the distinction is rather important as the route planning process depends heavily on empirical data like historical orders, volumes, and destinations. The Barbie example demonstrates that retail can change unexpectedly due to external events. However, this doesn’t mean that Milk Run is not suitable for retail; rather, it suggests that retail needs a more flexible, daily design process, not a fixed and repetitive process that depend solely on expected demand. Therefore, the system that has ability to adjust and reconfigure route according to demand is very important and will be the central focus of Theme 3. 
Another interesting counter argument was drawn when viewed through the Dynamic Capability Theory (Siems et al., 2021). The retail’s uniform pallet size allows for a simpler handling process, as opposed to the industrial components that requires specialised equipment (Salleh et al., 2023), present a potential advantage that the retail load, in principle, is easier to consolidate and load than the industrial cargo, despite the unexpected demand. This suggests that the barrier to Milk Run Logistics adaptation in retail is not because of physical or investment-related constraint, but rather an organisational capability constraint. This again, calls for a route planning process that is flexible enough to utilise the physical simplicity of retail pallets. This is in fact one of the few factors that supports the implication of Milk Run in retail. 
3.3 [bookmark: _Toc238259713]Theme 3: The Vehicle Routing Problem and the Computational Solutions
3.3.1 [bookmark: _Toc238259714]The Vehicle Routing Problem or the Traveling Salesman Problem?
The Vehicle Routing Problem (VRP) was created in 1959 by Dantzig and Ramser and still remains as one of the most well-documented issues that generated more than 5400 papers since its introduction. It is a mathematical problem that looks to find the best or cheapest paths for a group of vehicles to visit a set of stops (Aghaabdollahian et al., 2026). It is said that the original reason as to why VRP was invented had changed, as it was first introduced to raise awareness on climate change and environmental problems. However, it is modernised in today’s business world to focus on supply chain issues like fuel planning and cost calculation (Gora et al., 2020).
The VRP was actually generalised from an earlier version of the problem, called the Traveling Salesmen Problem (TSP). The TSP is also a mathematical puzzle that looks to find the shortest path that visit a set of location and return to the start (Herdianti et al., 2021). Often mistaken with the VRP, TSP set to find a single route to reach all destination, while VRP involve the whole supply chain network with multiple vehicles and routes (Figure 3) to find the most efficient delivery journey. Therefore, it can be said that VRP is more suitable for a Milk Run application as it includes constraints found in an actual supply chain business like delivery time window, traffic, cargo optimisation (Herdianti et al., 2021).

[image: A diagram of a warehouse
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Figure 3 The Traveling Salesman Problem (a) vs The Vehicle Routing Problem (b), adapted from Herdianti et al. (2021)
[bookmark: _Toc238259715]3.3.2 Optimisation Techniques
Across various literature on Milk Run from Eroglu and Hofer (2011), You and Jiao (2014), Mei et al. (2017) and Minh et al. (2020), three recurring operational constraints on every Milk Run design was Volume (vehicle capacity utilisation), Distance (time travelled, fuel, labour, emissions), and Time Window (buyer’s designated delivery timeslot). These parameters depend on each other and was shown consistently that no design can simultaneously maximise the performance on all three. Therefore, trade-offs are unavoidable, and the most viable option is to prioritise on whichever the organisational require most, for example, cost focus, delivery efficiency, or delivery reliability (Ahmed et al., 2020).
The solution for VRP was categorised into Approximate and Exact methods, which approximate methods are further divided into heuristic and meta-heuristic approaches (Almufti et al., 2023). Explained by the name, exact methods guarantee an accurate mathematical solution to a problem but require intensive processing time and computational resources, which is not practical for a daily and flexible route design (Ahmed et al., 2020). Approximate methods, on the flip sides, enable a near-precise solution that is optimal and fast enough for basic usage. And within approximate methods, Heuristic approaches (such as Clustering Algorithm, Nearest Neighbour…) trade mathematical optimality for transparency and speed to produce a “good enough” solutions that give role for human judgement to make the final decision. And Meta-heuristics (Tabu Search, Ant Colony Optimisation…) are used to navigate a larger space with more complex scientific demand but again, require great computational investment and a larger set of historical data for the system to learn and adapt to great efficiency (Gil-Rios et al., 2021; Almufti et al., 2023) (Figure 4)
[image: A diagram of a algorithm
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Figure 4 Different Optimisation Techniques, adapted from Almufti et al., (2023); Ahmed et al. (2020); Gil-Rios et al. (2021)

[bookmark: _Toc238259716]3.3.3 Philosophical Implication of the Milk Run Design
Evaluating the above-mentioned optimisation techniques, they are heavily quantitative by treating the “correct” routing solution as a measurable objective thanks to well-specified mathematical models. This is closely related to a positivist stance, where true and authentic knowledge came from measurable facts and scientific evidence (Shannon-Baker, 2023); and the measurable facts can be generated through calculation of observable parameters such as Distance and Volume. However, again, such approach is well-matched with industrial contexts where those observable data is reliable and stable every day. This is not the same to retail, where volumes and destination can change from one day to the next; so a route calculated for today is no longer usable for tomorrow. Few of the reviewed literatures engage with this limitation; instead, route optimisation is treated as a technical exercise in which the quality of the route design depends much on the quality of the mathematical model and input data. 
This raised an epistemological related question that challenge the nature of what is being known: what counts as useful knowledge when designing a retail’s Milk Run route when the measurements used to generate the route change constantly? The question is not whether the quantitative data is actually useful, as it clearly is; but whether the observable data alone is useful enough to be considered the basis for deciding the best course of action in route designing. From a Critical Realist perspective mentioned by Bhaskar and what being drawn from the Barbie case study, the data used in any Milk Run route design model is only empirical and can only show partially what is happening in the real world. However, it can still be a good system to provide available information but cannot guarantee to always be the best possible solution. This is somewhat important in retail, as demand can change because of factors that may not be visible in available empirical data.
3.4 [bookmark: _Toc238259717]Synthesis and Research Gap
Combining the three themes together, it can be concluded that the literature on Milk Run Logistics is theoretically more mature in industrial application, and also more mathematically sophisticated in its methods of finding an optimal routing solution as many factors and parameters are involved. Therefore, the paper is able to identify three gaps that can be viewed through a philosophical lens:
· Contextual Gap
Literatures on retail context related to Milk Run are particularly scarce compared to Industrial settings. Additionally, studies that discuss retail applications, retail is often treated as an extension of the established industrial model rather than a primary research setting. 
· Ontological Gap
Much of the industrial Milk Run papers treats the demand and delivery requirement as sufficiently stable to be used in a mathematical model. This created a “reality” that logistics can be measured and planned in advance. However, this pattern is not sustainable in a varied nature of retail and cannot be directly transferred from industrial VRP to retail VRP.
· Epistemological Gap
Literature relies almost entirely on positivist or quantitative optimisation methods of calculating a clear route that cost the least. However, the solutions are just number and figure, it may work in one particular organisation and may not work in another. For example, different managers respond differently when the actual demand differs from the planned demand, or how internal capabilities influence the adaptation of Milk Run. The question should therefore not simply whether an algorithm works or not, but how the organisation can use the available information to make effective decisions in a changing environment. 

Without considering these gaps critically, applying these dominant assumptions from an industrial setting to a retail setting would create technical blind spot that could damage an organisation’s competitive advantage. This report emphasises the importance of a critical realist stance that accepts logistics performance outcomes (or KPI) are real and measurable while also acknowledge that they are shaped by unobservable external constraints (volatile demands). This stance can potentially provide a better philosophical foundation for a retail-focused Milk Run design and will be used as a comparative benchmark with the selected study in the next chapter. 
4. [bookmark: _Toc238259718]Philosophical and Methodological Analysis of the Selected Study
Selected Study: Kodippili, H. & Samarasekera, N. A. (2019). ‘Vehicle Routing Model for Milk Run Delivery of Fresh Produce: The Case of a 3PL Service Provider Catering Supermarkets’ 9th International Conference on Operations and Supply Chain Management Vietnam. Available at: https://journal.oscm-forum.org/journal/proceeding/download_paper/20191214061012_OSCM_2019_paper_83.pdf 
[bookmark: _Toc238259719]4.1 Overview of the Selected Study
This literature is actually the only single academic journal on Google Scholar that recorded the hypothesis and application of Milk Run Logistics within a retail distribution environment. Despite that, the literature is highly relevant to this critical review as it also addresses several of the same operational variables, including vehicle capacity, route distance, and delivery time window. In addition to that, it investigates the distribution of a fresh vegetable business from a single depot to multiple supermarket outlets using VRP and Heuristic methods to reduce transportation cost while still satisfying delivery constraints. However, the author acknowledges a limitation of this chosen study, as it sits outside the required five-year publication time window; but due to the limited option and high relevance, the author decided to go with this study.
The study identified the problem as a VRP with Time Windows (VRPTW) which is an extension of the classic VRP where the vehicle must visit a set of destination within a specific time intervals (Aghaabdollahian et al., 2026). The demand at each location is presumably known at the start of each journey and remain constant throughout the route and the routes also have known destinations; meaning that the Milk Run design is tested through a set of Deterministic Demand (Vidal, 2022). The main objective is to minimise the cost of traveling distance with vehicle utilisation; therefore, Kodippili and Samarasekera distinguished three main cost components: the cost of empty vehicle space, the cost of traveling distance, and the penalty of violating delivery time windows. Table 2 summarise the fleet operation attributes: 
	Attributes
	Description

	Type of Vehicle
	20ft Refrigerated Trucks


	Products
	Fresh fruits and vegetables


	Dataset
	(Known) Deterministic daily demand according to historical sales.

Direct routes with known destination.


	Supply Chain Specifications
	All trips started from the same, single depot

Limited time duration for each outlet

Fixed cycle and static routes

Delivery using Milk Run Logistics




Table 2 Selected Study’s fleet overview, adapted from Kodippili and Samarasekera (2019)
Kodippili and Samarasekera proposed a two-step route design. First, the Dijkstra’s Algorithm, a heuristic method that identify the shortest path between nodes in a weighted graph (Liu et al., 2023), is used to generate an initial route calculation. Secondly, this solution is modified depend on the time window and capacity constraints so that a combination of routes with the lowest cost is identified. The model is then used to compare with the existing route assignment managed by a 3PL to fulfil fourteen supermarkets. With seven vehicles used in the existing arrangement, the authors reported a 26% reduction in total cost and nearly 40% reduction in total distance travelled using only six vehicles.
4.2 Ontology and Epistemology of the Study
It should be noted that this selected study did not explicitly state their ontology and epistemology; therefore, the philosophical discussion below is a matter of assumption based on evidence found in the study.
The two authors showed a realist ontology stance by assuming that the logistics problem can be illustrated through observable KPI and measurable outcomes: Volume and capacity is a measurable physical constraint, distance is a measurable spatial parameter, and time window is a fixed operational constraint. These characteristics exist independently of the researcher’s interpretation and will not change depending on who is looking at it or when someone have different thoughts on it (Couch, 2022), which is reasonable ontological position for a physically dependent industry like logistics.
The epistemology is then built on top of that ontology. If the logistics KPI is treated as something that can be captured through measurements, then knowledge is generated by the designed modelling of the system. The authors then define the model’s success by comparing the before-and-after adaptation of Milk Run and reporting that it achieves its objectives through reduction in cost, distance, and number of vehicles required. This places an emphasis on what can be observed and calculated when considering which is the “best” route, reflecting a Positivist epistemology discussed in chapter 4.1 (Shannon-Baker, 2023). Bhasker (2008) would call this the empirical domain.
However, the result represents only the empirical domain rather than the complete set of “Reality” (the Real and the Actual). The improvement in cost and distance shows that the model works against a fixed, Deterministic Demand, it doesn’t show that it would work if the conditions changed; essentially, the model is not tested in live performance. While the paper acknowledges that supermarket demand can fluctuate due to: “seasonal variation according to the sales of supermarket outlets”, yet when building the model, they assume that the daily demand is deterministic and known in advance. The authors seem to aware of this gap by recognising the limitation themselves when they recommend that future research should be extended to a “stochastic demand situation” and more realistic time window conditions. So, in other words, the study recognise that retail demand can change but then simplifies it by assuming that the demand for the route is already known. From a Realist perspective, this is an important limitation: the empirical domain is shown, but the real mechanisms that can fluctuate the demand (seasonality, weather, one-off events…) are ignored in the presented model.
4.3 Axiology and Research Positionality
The paper reveals that it prioritises on cost reduction as its main objective; however, to be considered as a successful Milk Run, it also has to incorporate space utilisation and time window into its objective. They explained that greater distance creates more fuel and labour costs, and late delivery can lose the quality of their perishable products. Therefore, it can be assumed that the authors have not weighted or valued which objectives is better than the others.
Additionally, there is a slight confusion over the authors’ position on automation and computational efficiency versus route planners. It is suggested constantly throughout the paper that the purpose of this newly designed Milk Run model is to replace the previous manual process created by route planners. However, the paper notes that the experience of route planners is important in dealing with customer requirements, safe handling and transportation, a broader set of objectives in addition to the three main objectives (volume, space, and time window). Furthermore, once the manual process is replaced, does the operation still require human oversight, or is it intended to run without a planner judgement at all? With the proposed model using a two-step design with heuristic methods, a near-correct approach, it is not clear if the operation can still perform without human intervention. 
From a critical realist perspective that has been followed throughout this research, it is important not to reject quantitative measurement. Removing human knowledge doesn’t only affect the operational efficiency, but also the ability to determine which objectives is better than the others, a point stated at the beginning of 4.3. Therefore, the definition of a good logistics KPI should be made explicit and examined, rather than just assumed.
4.4 Methodological Quality: Reliability, Validity & Trustworthiness
Table 3 summarised the performance of said company after initiating its Milk Run testing. It can be said that the research has a strong reliability, proven by the clearly defined mathematical model. The actual paper contains more comparison of the variables like space optimisation, cargo weight, and arrival time in detail (early and late shipments). The Dijkstra’s shortest path algorithm proved useful in reducing the cost components of all elements. In theory, this model can be used to reproduce any given equivalent dataset, which is the primary success of any newly proposed model.
The cost constructs are relatively strong for the specific operational dimensions it chooses to measure. For example, vehicle utilisation is counted through the number of crates and the kg it takes on each cargo, time-window penalties and distance are built into the cost calculation, and fuel cost, driver wage, helper charges per kilometre are also converged into cost. This means that there won’t be room to question the accuracy and comprehensive of this model, it is clearly designed with cost reduction being the central focus.
	
	Before applying Milk Run
	After applying Milk Run

	Vehicle Number
	7
	6

	Distance Travelled
	1242 km
	746 km

	Empty Space
	Not Efficient
	All full truckload

	Total Cost
	164,373.51
	121,638



Table 3 Overall Performance after applying Milk Run, adapted from Kodippili and Samarasekera (2019)
However, the validity of this model can be questioned. As already established, this model was only applied retrospectively, creating a significant loophole methodologically. The Deterministic Demand assumption while highly precise when being applied repeatedly, uncertainty from external factors have not been considered. High reliability means that a model should be tested live on an unknown retail demand. With that being said, there is a reason why there is only a limited, in fact, single digit number of literature trying to solve the Milk Run problem in retail, as it is difficult to implement this strategy without failing in the early stages.
Another factor that affects the dependability of the research is the lack of consideration for qualitative data. A study that focusses solely on quantitative remove the credibility and trustworthiness that an interview-based study normally gives. Nevertheless, the concerning fact that the paper should consider is the knowledge held by the route planners themselves. With their practical knowledge was being used as the benchmark for the existing manual process, the transition toward autonomy and algorithm-based operation can be too big of a stepping stone. The model compares the output of human judgement against the output of mathematical optimisation is an unfair examination; therefore, this present research paper suggests an ambidexterity of digital computation with a touch of human creativity to solve unique problems.
4.5 Ethical Considerations
The report in fact did not discuss any research ethics, ethical approval, or consent. It followed basic confidentiality like not disclosing the 3PL’s name, the outlet’s name and location, but did not disclose how they got the primary data.
Another ethical consideration that has not been discussed is the replacement of route planners with autonomised computer, hinting that the number employees in the company will potentially drop if the model proves it uses.
4.6 Critical Appraisal
Overall, Kodippili and Samarasekera (2019) provided a strong piece of literature that rigorously examines Milk Run in a difficult retail context. The report contains strong theoretical overview of Milk Run Logistics, VRPTW modelling, and heuristic methods. The model proves its effectiveness by demonstrating improvement in all constraints, with a 26% cost reduction and 40% distance travelled (from Table 3), while reducing one vehicle. These are clear evidence that the mathematical model can improve routing efficiency under the conditions defined by the study.
Interestingly, the study’s strengths go hand-in-hand with its limitations, rather than sitting apart. Using deterministic assumptions make the optimisation problem easy to control (based on the present’s author own experience on working with a retail haircare brand), its simplicity can be vulnerable when being presented in the real-world with real problem. The author did in fact aware of the variable demand in retail, but a deterministic model gives no possibility of expecting the unexpected. Therefore, while proven to have a reliable and measured performance; the model only gets as far as the historical and already known dataset allows. So still, the idea of going full machine and replace manual planning is expected to encounter difficulties, as human judgement is still a contributing factor in this model.
The critical realist position (viewing the empirical data as reality despite human perception) does not reject the positivist position of viewing the world through real facts, it happens to fit together nicely. The model’s cost and distance improvement are real, measurable empirical data, and should not be considered meaningless because they only capture only part of the “reality”. In fact, the solid quantitative foundation is the resilience that should be built on: keeping backup stock for unexpected demands, holding a spare vehicle in reserve, and using real-time traffic data to help protect delivery time windows. For a demand that can’t be known in advance, a combination of a Milk Run system flexible enough for daily adjustment, along with human knowledge, play a crucial part in perfecting this model. 
5. Discussion and Contribution
5.1 Insights and Philosophy gained from the Review and Selected Study
The Literature reviewed in Chapter 3 and the analysis of Kodippili and Samarasekera (2019) in Chapter 4 drew the same conclusion that choosing a philosophical stance is not only a formality, but it also actively decides what factors get measured and what counts as a “good” answer. It can be concluded that especially in Milk Run Logistics, a combination of realist ontology and positivist epistemology that treats measurements such as cost, distance, and vehicle utilisation as the main evidence is an effective way of evaluating Milk Run performance. These measurements although are only empirical, they are valuable as to provide clear and comparable evidence of operational efficiency. However, they only provide a partial view of the logistics system, not as a whole reality. A reduction in cost and distance can show that a particular route works today against these measures, but it does not explain why the route works, or explicitly, if it might work tomorrow. Therefore, with a Critical Realist view in place, the measurable result presents what can be observed, not the whole reality that produces that result. This is vital in a retail context where the actual demand is not always fully visible.
The selected study and the literature review reveal a difficulty that retail faced in a way an industrial case would not. Kodippili and Samarasekera acknowledge that supermarket demand varies seasonally, while the Barbie example explain that the complex reality of demand consists of three layers of domain. Therefore, a conclusion can be drawn out that: retail is not harder to plan compared to industrial because it involves more numbers, it is harder because the driving mechanisms are less stable and visible than a fixed, scheduled factory setting. So essentially for a Milk Run design, the challenge now is not to calculate a better route or maximise logistics KPI, but to create a routing process that can adapt when the conditions change.	
5.2 Research Contribution
5.2.1 Theoretical Contribution 
Looking through the Dynamic Capabilities Theory (Siems et al., 2021), Milk Run Logistics is more than just an optimisation technique, but rather, an integral competence that defines and adapt as an organisational strategic capability. The implication for Milk Run should not just be a descriptive, one-off calculation to be solved and left alone, but as a central strategy that a supply chain network should build and maintain itself around. Existing adaptation of Milk Run has primarily focused on identifying the most optimal routing solution, whereas in this modernised Milk Run proposal, the ability to repeatedly redesign, manage and improve its routing process to tackle volatile retail demand is the theoretical contribution that this paper aims to work towards.
This argument can be further interpreted through Zhang and Zhao’s (2026) concept of moving from “Data Silos” towards “Collaborative Symbiosis”. Although this study is traditionally used in digital and computational application, the underlying principle still proves to be a useful analogy when applied in logistics. Data Silos describes knowledge that is isolated and scattered across the business in a heterogeneous format, while Collaborative Symbiosis focuses on the integration of information and mutually strengthening relationship. Applying this to Milk Run, the implication is that Milk Run should not operate as an isolated function, but rather as an interconnected logistics system that link components like inventory, order consolidation process, procurement, route planning… into a streamline process that can support each other. So, when Milk Run supply chain sit at the heart of the operation acting as a connecting mechanism where all activities revolve around, over time, can form an internal capability that is difficult for competitors to replicate. 
5.2.2 Methodological Choices  
In addition to the positivism and realism philosophical stance that has been mentioned throughout the report, the proposed methodological choice for a Milk Run study is mixed method. Looking back at Kodippili and Samarasekera’s (2019) paper which only discussed quantitative measurements alone, the discussion became less dependable as experience and perception was ignored. No matter how good the mathematics get, the research will produce blind spot if the person who do the actual Milk Run design didn’t get to discuss their opinion.
Milk Run application in retail is a newly proposed alternative solution; therefore, qualitative data like interview and survey can potentially reveal missed measurement or other unknowns that has been overlooked. Additionally, as a new daily task added to a supply chain manager busied workload, it should be crucial to ask direct questions like whether they trust it, whether they would accept to adapt and replace the traditional manual method, or if there is any difficulty in changes. This understanding of perspective together with the strong foundational mathematic model create a comprehensive delivery method that generate genuine improvement.
Discussing the actual method of designing the Milk Run, the author thinks that there is good reason to stick with heuristic approaches and a simple two-step process like Kodippili and Samarasekera (2019). The most difficult aspect of managing retail is to keep up with the unexpected demand, so the ability to design new routes on a daily basis according to the new volumes and locations every day is vital. Rather than chasing complex optimisation methods to identity optimal solution, heuristic approaches that focus on quickness can be sufficient with the information available at the time. At the same time, the importance of human knowledge and judgement is still retained with the process. A supply chain manager can review the proposed route and make adjustments where the situation is not adequately presented by the empirical data. This is arguably more useful than sophisticated meta-heuristic methods as it reflects the requirements of retail: the ability to quickly adapt and modified when conditions change.
5.2.3 DBA-level Research Design
The completion of this critical review paper incorporated many factors that standard research lacks: a mixed of philosophical stances and reasoning for those choices, a DBA-level critical thinking and first-hand professional experience to ensure reasoning rather than descriptive fact, and an in-dept literature searching strategy (PRISMA, Inclusion & Exclusion criteria, research strategy) to ensure the cited literatures are up to standard. As one of the few literatures discussing Milk Run and specifically, Milk Run in Retail, the author expects to be philosophically and critically correct, rather than just surfacing in assumptions.
6. Conclusion
This report set out to critically review the current literature on Milk Run Logistics in retail as a delivery method that can reduce dependency on 3PLs, and to choose one representative study to detail the philosophical stance. The literature found sufficient evidence of Milk Run application, but only in a stable industrial setting. Retail on the other hand, received less attention academically because managers prefer to outsource their supply chain out to a third-party, which can damage the business in the long-term. The paper discussed three main themes: the historical development of Milk Run Logistics, the reason why Milk Run thrives in an industrial context, and the discussion of VRP and optimisation techniques. The paper concludes that there isn’t an ultimate solution to tackle the volatile and unexpected demand of retail but to be defensive and be ready resourcefully. Measurements like a flexible and adaptive Milk Run design with simple heuristic methods is useful to satisfy an environment where daily demands are not the same every day. The selected study of Kodippili and Samarasekera also acknowledged the unexpected demand of retail, including special occasions like seasonality and weather, but the model built by the two authors proved to be mathematically tight and can be a strong foundation. However, this report contributes to the philosophical gap where existing literature left implicit, that while Milk Run works in one context, it doesn’t automatically work in another. Bhaskar’s Critical Realism suggested that the Reality has three different layers: Real, Actual, Empirical. Real and Empirical can somewhat be expected, but the Actual is where the challenge is for retail. Therefore, a deterministic testing model cannot capture the full picture of demand, only a real-life testing phase can truthfully test a design model.
There are certainly rooms for future research. To effectively test a Milk Run design without being overwhelmed by unforeseen problems, the report proposes a gradual transition rather than a straight switch from 3PL to Milk Run. Milk Run should first be partially introduced so that team members (like drivers, warehouse workers, and supply chain managers) are comfortable with the daily demand. This would also provide opportunity to adjust the model based on the experience gathered in the testing phase.
Of course, it is easier said than done. Future study should also prepare for unknown issues that can be uncovered by qualitative evidence. Interviews with managers who have experienced Milk Run adoption could reveal practical knowledge that cannot be captured by data alone. Similarly, studying organisations that successfully moved towards self-managed Milk Run provide valuable insights. Such evidence could help develop a realistic implementation that considers not only the efficiency, but also how an organisation changes and how employee adapts to the transition.
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