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Abstract 

This paper evaluates the distribution strategies adopted by South African retailers during the Covid-19 
pandemic and how such strategies have been adjusted for a more resilient post-Covid-19 world.  Using the 
Best Worst method multicriteria decision technique and exploiting data collected from decision makers from 
the retail industry to rank the distribution strategies according to their level of importance, we show that 
omnichannel distribution strategy ranked highest, followed by direct shipment distribution capability in 
contributing to the success of retail distribution during the Covid-19 pandemic.  On the other hand, inventory 
pooling, transhipment, centralised or decentralised strategy, and cross-docking ranked lower while retail 
distribution strategy was lowest ranked. Finally, particular emphasis must be placed on the critical factors 
identified in the evaluation in terms of their challenging dimension and impact as they pave way for a more 
capable retail resilience distribution capability.   
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1. Introduction

The Covid-19 pandemic brought with it different degrees of challenges for South African retailers in respect 
of their distribution strategies. One of the key challenges presented by the Covid-19 pandemic and 
subsequent lockdowns was the disruption of the global supply chain network which inherently affected 
retailers. South Africa’s lockdown was among the strictest in the world, which impacted on the retail sector. 
Organisations in the retail sector had to adjust and innovate in ways that had not been seen in recent years to 
cope with the impact of the pandemic. Researcher [69] described retail operations as the ‘ultimate’ 
component in a supply chain, which was also among the most affected during the pandemic. This is because 
retailing is the process of promoting products of different manufacturers in a form that is most convenient 
and accessible to ultimate customers [6].  Retail distribution therefore bridges the gap between a 
manufacturer's specialized products and its varied consumers, thus enhancing both the value of the product 
and the service [50]. As the third largest sector in the South African economy, retail operations contribute 
approximately 15% and 20% to the gross domestic product and employment, respectively [12]. South 
African retailers were forced to adopt innovative distribution strategies to meet the demands of their 
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customers ([20], [47]).  In this paper, we evaluate the distribution strategies adopted by South Africa retailers 
during Covid-19 pandemic using Best Worst method (BWM) multicriteria decision technique. 

The gradual development of physical distribution and material management from business logistics to an 
integrated supply chain network is due to realization through a total cost trade-off analysis of the importance 
of effective physical distribution management and the value of accurate demand forecasting at the retail level 
[1]. Effective customer service is the main goal of any retail distribution strategy, which significantly 
influences demand forecasting and management for upstream supply chain efficiency.  According to [1], 
“Supply Chain Management is a set of synchronized decisions and activities used to integrate suppliers, 
manufacturers, warehouses, all involved transporters, retailers, and final customers more efficiently, all of 
which help ensure that the right product or service will be available and distributed in the right quantities, at 
the right prices, in the right locations, in the right conditions, and at the right time, to minimize system-wide 
costs while trying to satisfy customer requirements for sustained competitive advantage”. For this paper, the 
retail distribution strategy is the planning, implementation and control of the efficient and effective 
forward/reverse flow and storage of goods, services, finance, and related information from a distribution 
channel to meet customer requirements for sustained competitive advantage. This definition delineates the 
study focus on the distribution chain of retailers and does not include members of the upstream supply chain 
such as procurement, manufacturers/producers, and their suppliers. The rest of the paper is structured as 
follows: a conceptual framework identifying and explaining the criteria for the evaluation, the methodology, 
results and discussion, conclusion, and managerial implications. 

2. Conceptual Framework

This section identifies the main retail distribution strategies which will be used as the main criteria in the 
multi criteria decision making analysis. 

Trans-shipment 
Part of inventory management for both centralised and decentralised system involves its movement 
between locations and the problem of cost containment. Transshipment may refer to unloading 
inventory from one vessel and loading to another at a transshipment centre to a destination to ensure 
timely delivery and reduced cost where there is no direct route. However, inland, it also refers to 
transfer from one warehouse to another through some logistics depots (urban consolidation centres) 
[26] or city tolls and delivery time windows [27] in the context of city logistics. Examples include
lateral transhipment which refers to the sharing or pooling of inventory within the same echelon
[58]. Lateral transshipment achieves cost reduction by ensuring low levels of inventory are
maintained and shared horizontally among the members of the same echelon, especially when
dealing with perishable or short life inventories such as blood or large items with stochastic demand
like machinery parts [58]. In this case, care needs to be taken to ensure availability at short notice
while avoiding overstocking. Similarly, during the Covid-19 pandemic, retailers faced intermittent
supplies due to lockdown restrictions and had to balance their demand especially with the
introduction of online shopping still an unfamiliar channel as well as shifting consumer behaviour
[30]. In addition to the shift from traditional to the new digital channels, restrictions during the
Covid-19 lockdowns created new demand patterns caused in some cases by panic buying [29]
sometimes resulting in stochastic demand which has long been difficult to predict [43]. The
unpredictable demand patterns created supply and demand mismatch, and in such situations,
inventory transshipment has been proposed as a viable solution to deal with consumer demand-
([14],[25]). Accordingly, during a supply chain disruption, inventory transshipment has emerged as
an important enabler to minimise supply and demand mismatch.
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Omnichannel 
The decision about channel selection have become important in a dynamic market characterised by 
fast changing consumer behaviours and tastes, distribution channels and product offerings [4]. 
Among other factors affecting consumer behaviour, continuously advancing digital technologies 
offer consumers varied choices and these have been accelerated by the effects of disruptions such 
as the Covid-19 pandemic ([44], [67]). The Covid-19 pandemic has transformed the retail landscape 
and forced organisations to adopt strategies designed to ensure they adapt to the changing consumer 
behaviour and to guarantee their survival [17]. Among strategies that have proven useful during a 
disruption is the omnichannel strategy which offers customers a seamless shopping experience 
between channels, thus customers can switch between channels in a single shopping journey ([17], 
[67], [69]). The omnichannel is considered an agile way of responding to supply chain disruptions 
through which customers can move between fully integrated physical and digital platforms within 
a single shopping experience [69]. As the foot traffic decreased due to Covid-19 induced 
lockdowns, some stores temporarily closed or permanently shifted to online shopping, while others 
blended the physical with online shopping ([4], [17], [45]). Thus, with the advent of Covid-19, 
twinned with advanced digital technologies, the omnichannel has become critical to cater for 
various consumer behaviours such as pure offline shopping, showrooming, webrooming, and pure 
online shopping ([55]. Accordingly, it caters for both in-store brick and mortar and online customer 
service and order fulfilment [5]. 

Direct Shipment 

One of the core objectives of any producer or supply chain management is to minimize the cost of 
distribution, thus maximizing profit. However, 30% of the supply chain costs emanates from the 
distribution process [2]. One of the commonly used distribution channels that is more economical 
and effective in reducing supply chain distribution without accounting for fixed cost is the direct 
shipment [33]. This advantage of the direct distribution channel makes it one of the appropriate 
strategies to adopt in difficult times such as the Covid-19 pandemic, where scaling down on cost is 
necessary. In direct shipment, customers receive all products from the producers or suppliers 
directly and the suppliers take control of all distribution channels between the producers and the 
consumers [33]. In as much as the strategy is cost effective and has other several advantages such 
as higher revenue from sales and direct feedback from customers, it requires a high set up cost 
which makes it not feasible for smaller companies to adopt. In addition, when a company use 
intermediaries such as retail or wholesale outlet, where products are shipped directly to consumers, 
the length of the supply chain between the producer and the supplier increases which may 
unnecessarily lengthens the delivery time.  

Decentralized Distribution 

Managing inventory distribution to the downstream customer remains a critical factor in managing 
costs and is affected by decisions on average inventory holding levels, minimum lead times, batch 
sizes, supply and delivery uncertainty and product variety [22]. One of the important strategic 
decisions is whether to decentralise or centralise the inventory distribution channel as part of the 
distribution design which is crucial for the performance of a manufacturer [35]. A decentralised 
distribution channel is where an individual retail store makes its own decisions and inventory 
warehousing is localised ([22], [37]). In a decentralised distribution channel strategy, where various 
distribution centres are maintained closer to the end customer, there is a better understanding of the 
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unique regional customer needs and a tailored approach to product offerings is possible. In addition, 
delivery turnaround times can be shortened to improve customer service at the local level ([22], 
[40]). On the downside, a decentralised distribution channel strategy has been found to increase 
costs due to various duplicated costs such as warehousing costs, labour costs, sub-optimum 
transportation costs and inability to negotiate preferential prices with suppliers on small orders [22] 
the problems which [22] posits would require local outlets to rely on transshipments to balance their 
inventory. 

Centralised Distribution 

The centralized distribution strategy is more appropriate for companies with a wide variety of 
products which have high volume of sales, thus it is mostly common among large retail chains [23]. 
The strategy involves a consolidation of all distribution activities from a single location and requires 
a single decision maker, which is contrary to decentralised distribution.  The single decision maker 
enables the company to solve the problem of double marginalization, which is common among 
other distribution strategies, thus results the equilibrium outcomes of a supply chain are globally 
optimized [21].  Other benefits of the centralized strategy include cost-effectiveness [16], better 
control over the supply chain channels, and an improved Planning. However, in the event of natural 
disasters such as the Covid-19 pandemic or transportation strikes, there is a higher risk that the 
supply chain with be disrupted, and this comes with its associated negative impacts on the 
operations of the business. It will therefore not come as a surprise if this strategy was among the 
least practice distribution strategies during the height of the Covid-19 pandemic. The centralized 
distribution strategy has been known to have longer lead-times to stores which subsequently affects 
production [16]; however, this problem can be solved by the use of crossdocking warehouse 
strategies by retailer’s logistics distribution centres [23]. 

Cross-docking 

Researcher [38] indicates that the distribution process accounts for 30% of the product sale cost 
thereby increasing overall supply chain processes overheads. Eliminating or reducing storage and 
other order-picking activities to enhance the flow of the shipping cycle, is therefore desirable.  One 
of the most convenient distribution channels that is tailored for such operation is cross-docking. 
Cross docking as a logistic procedure is implemented to achieve a competitive advantage reducing 
time and storage requirements by consolidating and transferring goods directly from an inbound 
supplier to an outbound customer. The Material Handling Industry of America defines cross-
docking as “the process of moving merchandise from the receiving dock to shipping dock for 
shipping without placing it first into storage locations” [64]. Table 1 below briefly highlights a 
comparative chart for retail distribution strategies definitions and justification.  

Inventory Pooling 

Sometimes multiple markets with uncertainty in their demands need to be served from a single 
stock of inventory [58]. This form of distribution strategy is known as inventory pooling. Inventory 
pooling could either take the form of location or product pooling. The use of inventory pooling 
capabilities was rare in the early 2000s, however at the turn of the century cross channel fulfilment 
programs by inventory pooling were a top strategic priority for retailers. Two aspects that have 
driven this shift to inventory pooling are maximizing profits and customer expectations. Researcher 
[57] reports that 62% of retailers invest in such inventory pooling capabilities mainly because of
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customer expectation. Researcher [56] reports on how firms can achieve maximum profits with the 
implementation of an inventory pooling mechanism. Inventory-pooling, inventory consolidation, 
portfolio effect, and consolidation effect are virtual inventory management. Researcher [34] 
describes Inventory pooling as “a strategic tool in which consolidating inventory at a central 
location, instead of stocking products at multiple locations, results in reduced variability among 
orders and, thereby, a reduced inventory cost”. The Covid-19 contingency scenarios show that 
demand patterns have undergone major changes, some products suffer large increases in the 
quantities demanded (demand shock), while others suffer an abrupt drop in these quantities 
requested. This created uncertainty in demands which makes inventory pooling a useful strategy 
during the pandemic. The strategy is effective in mitigating demand uncertainty [58].  In 
comparison to other systems, inventory pooling often provides lower costs than when using the 
independent system of supply [52]. Particularly, when the component of the market demands is 
negatively correlated, a pooled inventory strategy reduces operational costs and subsequently 
increases profit [58].   

Table 1: Distribution strategies definition and justification 

Retail distribution 
strategies 

Definition and justification  References 

Direct shipment 
(DS) 

Direct shipment strategies exist to bypass warehouses and 
distribution centres. Employing direct shipment, the manufacturer 
or supplier delivers goods directly to retail stores. 

[33]; [62]. 

Centralised 
strategy 
(CS)/Decentralize
d strategy/(DS) 

In a centralized system, decisions are made at a central location for 
the entire supply network. Typically, the objective is to minimize 
the total cost of the system subject to satisfying some service-level 
requirements. Centralised control leads to global optimization. 
In a decentralized system, each facility identifies its most effective 
strategy without considering the impact on the other facilities in the 
supply chain. Thus, a decentralized system leads to local 
optimisation. 

[13], [22], 
[35], [37], 
[40], [41], 
[71], [72]. 

Cross docking 
(CD) 

In this system, warehouses function as inventory coordination 
points rather than as inventory storage points 

[10], [53], 
[63]. 

Inventory 
management 
pooling (IP) 

Pull: By pooling inventory at the central warehouse and pulling 
from it after customers order a particular vehicle.  
A push supply chain, in which dealers must order before demand is 
realized. 

 [11], [18], 
[60]. 

Trans-shipment 
(TS) 

The shipment of items between different facilities at the same level 
in the supply chain to meet some immediate needs. Trans-shipment 
capability allows the retailer to meet customer demand from the 
inventory of other retailers. 

[26], [27], 
[45]. 

Omnichannel 
(OC) 

Integrated approach across the whole retail operation that delivers 
a seamless response to the consumer experience through all 
available shopping channels, be it on mobile internet devices, 
computers, in stores, on television and in catalogues. For example, 
drop shipment, click, and collect, store shipment, and click and 
reserve. 

[3], [28], 
[39], [61], 
[65]. 
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3. Methodology

3.1 Multi-Criteria Decision-Making method 

Evaluating retail distribution strategies during Covid-19 in South Africa requires various multi-
Criteria Decision Making (MCDM) methods to facilitate this complex and critical decision-making 
process. As far as we know, few studies applied MCDM method to evaluate retail distribution 
strategies during Covid-19 in South Africa. This is critical because a robust decision support tool 
will enable retailers and government prioritize retail distribution strategies and consequently 
develop resilient strategies that is helpful in crisis and emergency situations. As we can see, there 
are many MCDM methods to evaluate retail distribution strategies, such as DEMATEL, AHP 
(Analytic Hierarchy Process), ANP [48]. However, they all have a common disadvantage, which 
requires a pairwise comparison among all factors. In other words, n factors need to be compared n 
* n times. If there are many factors, it will bring difficulties to the evaluation.

These complex comparisons and evaluations will affect the accuracy of the final decision. To obtain 
a consistent and credible evaluation, [50] developed BWM with less inputs for decision-makers. 
The ability of the BWM to solve inconsistent and complex evaluations makes it suitable for our 
study. Many researchers (e.g. [7], [24]) have applied BWM in many different contexts. These 
application studies suggest that BWM can be a valuable tool. 

The BWM process is structured by [50] as follows: 

1 Decision-makers determine a set of criteria  1 2, ,... nc c c c= .

2 Decision-makers identify the best criterion and the worst criterion. 

3 Decision-makers compare the best criterion to others on a 1-9-point scale. A score of 1 
represents an equal preference between the best criterion and another criterion. Also, a score 
of 9 shows an extreme preference for the best criterion over another criterion. The outcome 
gives the Best-to-Others (BO) vector as:  1 2, ,..., jBO aB aB aB=  where jaB depicts the 

preference of the best criterion B over criterion j. 

4 Decision-makers compare all other criteria to the worst criterion on a 1-9 -point scale. This 

result portrays the Others-to-Worst (OW) vector as:  1 1 1 2, ,...,
T

jOW aW aW a W= where

ja W is the preference of the criterion j over the worst criterion W. 

5 BO and OW vectors are substituted into a linear programming problem of the form: 

a. 𝑚𝑖𝑛 𝜉𝐿 𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜

𝑤𝐵  −  𝑎𝐵𝑗  ×   𝑤𝑗    ≤  𝜉𝐿 

𝑤𝑗  −  𝑎𝑗𝑊 ×  𝑤𝑊  ≤  𝜉𝐿 ∑ 𝑤𝑗  =  1 

𝑤𝑗    ≥  0, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑗   (1) 

The linear programming problem is solved to get the optimal weights (𝑤1∗, 𝑤∗2, ⋯ , 𝑤n∗), and 𝜉𝐿∗. 
The 𝜉𝐿∗ depicts consistency. There is a higher consistency when the value of 𝜉𝐿∗ is closer to zero. 
This means the comparison is more reliable.  
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3.2 Background Information 

To carry out the field analysis, we recruited some decision-makers (retailers) from the South 
African Retail industry. We had 12 decision-makers for the case study from different stakeholders 
and multiple levels to participate in the study to understand the retail strategies used during the 
Covid-19 (see Table 2). Such a wide variety of respondents can give us a general view of the 
evaluation of the decision criteria. 

.Table 2: Demographic information of decision-makers and firms. 

Attribute 
Number of 
decision makers 

Sample 
percentage 

Age 
20-29 2 17 
30-39 9 75 
40-49 1 8 

Gender 
          Male 7 58 
          Female 3 25 
          Other 2 17 

Education 
          High School 4 33 
          Diploma 5 42 
          Degree 3 25 

Position 
          Manager 8 67 
          Non-Manager 4 33 

Turnover 
          Less than R500 000 0 0 
          R500 000-R2million 12 100 

Size 
          Medium 3 25 
          Large 9 75 

Age of firm before Covid-19 
          Less than 5 years 0 0 
          More than 5 years 12 100 

Sector 
          Food, beverages and tobacco 8 67 
          Pharmaceutical, medical, cosmetics and 
          Toiletries 1 8 
         Textile and clothing 2 17 
         Other 1 8 
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3.3 Evaluation and analysis process 

Step 1. Identifying retail distribution criteria 

We identified seven first-level criteria through a literature review. Three decision-makers in the 
South African retail industry interviewed, each with more than five years’ experience have validated 
the first level criteria. They were comfortable and understood these factors. They specified which 
first level enablers retail are relevant to their organizations. Decisions were allowed to suggest 
related strategies not included in the literature review. Finally, we summarize seven first level retail 
distribution strategies for the case study. 

Step 2. Identifying the most important enabler and the least important enabler 

We conducted a questionnaire survey to collect information from 12decision-makers to identify the 
most important and least important retail distribution strategy during Covid-19. According to ([47]; 
[59]), the good number of decision-making experts is between 5 and 15.  Our 12 experts met those 
requirements. 

Step 3. Determining the Best-to-Others 

We asked each decision-maker to use a 1–9 point scale to determine the scores for the preference 
of the best (most important) criteria over all other enablers.  

Step 4. Determining the Others-to-Worst vectors 

Then, each decision-maker determined the scores for the preference of other criteria over the worst 
(least important) enabler using a 1–9 point scale. 

Step 5. Calculating the final optimal weights of enablers 

We solved the BWM optimization problem for each decision-maker to determine the optimal 
weights of the first level enablers. Then, we average the evaluation results of 12 decision-makers 
to the final optimal weights of first level criteria. All consistency ratios are close to zero, making 
the comparisons highly consistent and reliable.  

4. Results and Discussion

4.1 Results 

After applying the criteria contemplated in the evaluation and the analysis process section, the 
results obtained are summarised in Table 3 and Figure 1.  Table 3 shows the final optimal weights 
for the first level criteria while Figure 1 is a graphical representation of the results. 
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Figure 1 BWM strategies weights and rankings. 

Table 3: Evaluation weights and ranking of strategies. 

Distribution Strategy Weight Rank 
Direct Shipment 0.375 2 
Centralised Strategy 0.216 5 
Decentralised Strategy 0.186 7 
Cross Docking 0.218 6 
Inventory Pooling 0.281 3 
Transhipment 0.273 4 
Omni Channel 0.551 1 

4.2 Ranking of individual retail strategies 

The ranking of the distribution strategies according to their level of importance is detailed in Table 1. From 
the table, omnichannel was ranked as the highest with a weight of 0.551 implying that it explains 55% of the 
contribution to the success of retail distribution during the Covid-19 pandemic. Thus, the use of multiple 
channels (online/mortal stores and online/offline touch platforms) to enhance value delivery of product and 
service to customers [9] ranks the highest. The omnichannel was introduced into the market environment 
around 2010 to bridge the gap between mortal stores and digital consumers. In that the objective of 
omnichannel was to enable seamless shopping accessibility and seamless distribution of orders from any 
channel the consumers choose to order [15]. This research indicates the importance of omnichannel 
distribution as the most prominent, fast, and developing demand and order inventory management across the 
supply chain and physical distribution amongst retailers in South Africa. This also indicates the wide 
acceptance of electronic commerce. 

Direct shipment distribution capability was classified as the second highest with a weight of 0.375 
distribution strategy, that is, it explained 38% of the contribution to retail distribution capability. Direct 
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shipment is the bypass of the usual multiple-stop distribution channel within the supply directly from the 
manufacturer. According to previous research [36], direct shipping reduces cost and delivery time, 
considering the Covid-19 social distance scenario and the need for flexible delivery of products and services 
([51], [8]). However, one of the enabling factors for direct shipment is the growth of technology and internet 
connectivity. Interestingly, this enabling factor enhances further the earlier result on the role of omnichannel 
as a more important strategy as omnichannel is enabled by information technology and the Internet of Things. 
The need for omnichannel distribution results in coordinated and collaborative supply relationships among 
retailers in South Africa. Omnichannel not only improves customer satisfaction capability, but also improves 
distribution visibility toward a more sustained and flexible distribution strategy going forward, especially in 
the event sudden uncertain and disruption. Apart from flexible and visible distribution operations, the 
effective and efficiency of omnichannel distribution may require higher level trust, commitment, delivery 
consistency, quick technological adoption/adaption willingness, information systems improvement, and 
distribution operations expansion to every region in South Africa to achieve effective omnichannel retail 
distribution plan.   

Other distribution strategies such as inventory pooling, transhipment, centralised or decentralised strategy, 
and cross-docking were ranked lower than omnichannel and direct shipment. The least ranked retail 
distribution strategy during Covid-19 according to the findings is the decentralised strategy. These results 
are consistent with [32] who stated that the transitioning to omnichannel distribution requires a high level of 
centralisation and integration among retailers. However, on the contrary, these authors went further to state 
that some element of decentralised distribution strategy is still relevant in omnichannel distribution because 
of the bricks and mortar store acting as fulfilment centre for pick-up-point, return point. 

4.3 Managerial implications and conclusion 

This paper evaluates retail distribution strategies using multi-criteria decision-making method of Best to 
Worst. The results clearly indicate the importance of omnichannel and direct shipment retail strategies during 
Covid-19. It is important for effective decision making and going forward that retail manager continuously 
adapt to uncertainty within the market environment. To achieve this successfully, the retail manager should 
be aware of these distribution strategies and their level of importance to enhance the operations. This is 
particularly so with the emergence of fourth and fifth industrial revolution in addition with Covid-19 
pandemic, which necessitates the need for retail managers to be well prepared in their pursuit for customer 
satisfaction to adapt and carefully implement appropriate distribution strategies such as omnichannel and 
direct shipment distribution due to their level of importance among other distribution. Beyond the Covid-19, 
there is a need to build more resilient capability around omnichannel distribution as far as technology 
advancement and global digitalisation is concerned. The ranking of distribution strategies according to their 
level of importance in this research can help the retail manager make an appropriate decision around any of 
the distribution strategies or combination of more than one distribution strategy listed for efficient and 
effective seamless distribution performance that satisfy the different delivery needs of the customer or 
clients. Although this research is limited to ranking importance of retail distribution strategies, it will help 
the retail manager simplify distribution decision-making efforts and help channel distribution investment 
priorities in the right direction and with the right suppliers. This will further enhance operational cost savings 
in strategic operational areas such as inventory carrying costs, transportation costs, warehousing costs, and 
order processing costs.  

Acknowledgements 

Our sincere gratitude goes to Sol Plaatje university who granted us funding to carry out this study. 

653



References 

[1] Anca, V., 2019. Logistics and Supply Chain Management: an overview. Studies in Business and Economics, 14
(2), 201-215.

[2] Apte, U. M., Viswanathan, S., 2016. Effective cross docking for improving distribution efficiencies. International
Journal of Logistics Research and Applications: A Leading Journal of Supply Chain Management, 3( 3), 291–
302.

[3] Aryapadi, M., Dekhne, A., Fleischer, W., Graf, C. & Lange, T. 2020. Supply chain of the future: Key principles
in building an omnichannel distribution network. In. Future of retail operations: Winning in a digital era.
McKinsey & Company. 22-30.

[4] Asmare, A. & Zewdie, S. 2022. Omnichannel retailing strategy: a systematic review. International Review of
Retail, Distribution and Consumer Research. Routledge,  32(1): 59–79. Available at:
https://doi.org/10.1080/09593969.2021.2024447.

[5] Avşar, B. Z., 2021. Omni-Channel Trends In Covid-19 Pandemic. Journal of International Trade, Logistics and
Law,  7 (1): 97–104.

[6] Ayers, J.B., Odegaard, M.A., 2017. Retail Supply Chain Management. Auerbach Publications, Taylor & Francis
Group: New York.

[7] Bai, C., Quayson, M., Sarkis, J.,  2022. Analysis of Blockchain’s enablers for improving sustainable supply chain
transparency in Africa cocoa industry. Journal of Cleaner Production, 358(2020), 131896.
https://doi.org/10.1016/j.jclepro.2022.131896.

[8] Barman, A., Das, R., Kanti D.P.,  2022. Logistics and supply chain management of food industry during COVID
19: disruptions and a recovery plan. Environment Systems & Decisions, 42, 338-349.
https://doi.org/10.1007/s10669-021-09836-w.

[9] Belu, M.G., Marinoiu, A.M.,  2014. A new distribution strategy: the omni-channel strategy. The Romanian
Economic Journal, 52, 117-134.

[10] Benrqya, Y., Babai, M.Z., Estampe, D., Vallespir, B., 2020. Cross-docking or traditional warehousing: what is
the right distribution strategy for your product? International Journal of Physical Distribution & Logistics
Management, 50(2), 255-285. DOI 10.1108/IJPDLM-03-2019-0091.

[11] Bimpikis, K., Markakis, M.G, 2016. Inventory Pooling Under Heavy-Tailed Demand. Management Science, 62
(6), 1800-1813. https://www.jstor.org/stable/24740371.

[12] Business Maverick,  2021. South African retail sales rise in May — but looting is set to dent GDP boost. Available
at https://www.dailymaverick.co.za/article/2021-07-14-south-african-retail-sales-rise-in-may-but-looting-is-set-
to-dent-gdp-boost/. Accessed 15 April 2022.

[13] Cantini, A., Peron, M., De Carlo, F.,  Sgarbossa, F., 2022. A decision support system for configuring spare parts
supply chains considering different manufacturing technologies, International Journal of Production Research,
DOI:10.1080/00207543.2022.2041757.

[14] Cheng, L., Guo, X., Li, X., Yu, Y., 2022. Data-driven ordering and transshipment decisions for online retailers
and logistics service providers. Transportation Research Part E: Logistics and Transportation Review,
161(2021): 102684. Available at: https://doi.org/10.1016/j.tre.2022.102684.

[15] Chopra, S. 2018. The Evolution of Omni-Channel Retailing and its Impact on Supply Chains. Transportation
Research Procedia, 30, 4-15.

[16] Claesson, F., Hilletofth, P., 2011. In-transit distribution as a strategy in a global distribution system. International
Journal of Shipping and Transport Logistics, 3(2), 198-209.

[17] Cocco, H., De-Juan-Vigaray, M. D., 2022. A typology of omnichannel retailer activities during the COVID-19
pandemic. International Journal of Retail and Distribution Management,  50(8–9): 1062–1094.

[18] Corbett, C.J., Rajaram, K., 2006.  A Generalization of the Inventory Pooling Effect on Nonnormal Dependent
Demand, Manufacturing & Service Operations Management, 8 (4), 351-358.

[19] Corniani, M., 2008. Push and Pull Policy in Market-Driven Management. Symphonya Emerging Issues in
Management, (1), 45–64. DOI: 10.4468/2008.1.05corniani.

[20] Dakora, E.A.N., Rambe, P., 2022. The digital transformation of food and grocery retailing under the covid-19
pandemic: a case of major South African retailers, The Retail and Marketing Review, 8(1), 59-75.

[21] Das M., Jana, D.K., Alam, S., 2022. Comparative study of centralized and decentralized scenarios of a three-tiered
green supply chain in two-period using the game theoretical approach. Cleaner Logistics and Supply Chain, 4
(2022), 100054, DOI: https://doi.org/10.1016/j.clscn.2022.100054.

654

https://doi.org/10.1016/j.jclepro.2022.131896
https://www.jstor.org/stable/24740371
https://www.dailymaverick.co.za/article/2021-07-14-south-african-retail-sales-rise-in-may-but-looting-is-set-to-dent-gdp-boost/
https://www.dailymaverick.co.za/article/2021-07-14-south-african-retail-sales-rise-in-may-but-looting-is-set-to-dent-gdp-boost/


[22] de Leeuw, S., Holweg, M., Williams, G., 2011. The impact of decentralised control on firm-level inventory:
Evidence from the automotive industry. International Journal of Physical Distribution and Logistics Management,

 41 (5), 435–456. 
[23] Dujak, D., 2019. Causal Analysis of Retail Distribution System Change from Direct Store Delivery to Centralised

Distribution. IBIMA Business Review, 2019. DOI: 10.5171/2019.400418.
[24] Effah, D., Bai, C., Asante, W. A., Quayson, M., 2023. The Role of Artificial Intelligence in Coping With Extreme

Weather-Induced Cocoa Supply Chain Risks. IEEE Transactions on Engineering Management.
https://doi.org/10.1109/TEM.2023.3289258

[25] Feng, P., Chai, J., Hu, Z., Zong, W., Wu, F., Wang, D.J., 2023. Joint inventory and transshipment decisions with
consumer behavioral heterogeneity. Journal of Management Science and Engineering,  8(3), 369–385.

[26] Friedrich, C., Elbert, R., 2022a. Adaptive large neighborhood search for vehicle routing problems with
transshipment facilities arising in city logistics. Computers and Operations Research,  137(2021), 105491.
https://doi.org/10.1016/j.cor.2021.105491.

[27] Friedrich, C., Elbert, R., 2022b. Urban consolidation centers and city toll schemes–Investigating the impact of
city tolls on transshipment decisions. Transportation Research Part E: Logistics and Transportation Review,
164 (2021), 102782. https://doi.org/10.1016/j.tre.2022.102782.

[28] Gillpartrick, T., Blunck, E., Boga, S., 2019. Understanding the role of consumer behavior in forecasting the impact
of industry 4.0 and the wave of digital disruption driving innovation in retailing. Review, UDK 658.87:004]:336.1.

[29] Hall, W.R., 1992.  A Note on Bounds for Direct Shipping Cost. Management Science, 38 ( 8), 1212-1214.
https://www.jstor.org/stable/2632627.

[30] Jensen, K. L., Yenerall, J., Chen, X., Yu, T. E., 2021. US Consumers’ Online Shopping Behaviors and Intentions
during and after the COVID-19 Pandemic. Journal of Agricultural and Applied Economics,  53(3), 416–434.

[31] Kangi. F., Pasandideh, S.H.R, Mehdizadeh, E., Soleimani, H., 2022. The optimization of a multi-period multi-
product closed-loop supply chain network with cross-docking delivery strategy.   Journal of Industrial and
Management Optimization. 18(5), 3393–3431. doi:10.3934/jimo.2021118.

[32] Kembro, J.,  Norrman, A., 2019.  Exploring trends, implications, and challenges for logistics information systems
in omni-channels Swedish retailers’ perception. International Journal of Retail & Distribution Management, 47
(4), 384-411.

[33] Kocaoglu, Y., Cakmak, E.,  Kocaoglu, B., TaskinGumus, A., 2020. A Novel Approach for Optimizing the Supply
Chain: A Heuristic-Based Hybrid Algorithm. Mathematical Problems in Engineering, 2020, Article ID 3943798,
24 pages. https://doi.org/10.1155/2020/3943798.

[34] Kurata, H., 2014. How does inventory pooling work when product availability influences customers’ purchasing
decisions?, International Journal of Production Research, 52(22), 6739-6759. DOI:
10.1080/00207543.2014.916825

[35] Li, B., Zhou, Y., Wang, X., 2013. Equilibrium analysis of distribution channel structures under power imbalance
and asymmetric information. International Journal of Production Research,  51(9), 2698–2714.

[36] Li, J., Chen, H., Chu, F., 2010. Performance evaluation of distribution strategies for the inventory routing problem.
European Journal of Operational Research, 202, 412-419.

[37] Lin, Z., 2022. The choices of channel structures and information strategies in a supply chain. Journal of
Management Science and Engineering,  7(3), 405–422. https://doi.org/10.1016/j.jmse.2022.02.004.

[38] Mavi, K.R.; Goh, M., Mavi, N.K., Jie, F., Brown, K., Biermann, S., Khanfar, A.A, 2012. Cross-Docking: A
Systematic Literature Review. Sustainability 2020, 12, 4789. https://doi.org/10.3390/su12114789.

[39] Melacini, M., Perotti, S., Rasini, M., Tappia, E., 2018. E-fulfilment and distribution in omni-channel retailing: a
systematic literature review. International Journal of Physical Distribution & Logistics Management, 48(4), 391-
414. DOI 10.1108/IJPDLM-02-2017-0101.

[40] Milewski, D. 2020. Total costs of centralized and decentralized inventory strategies—including external costs.
Sustainability (Switzerland),  12(22), 1–16.

[41] Moon, I., Sarmah, S.P., Saha, S., 2018. The impact of online sales on centralized and decentralised dual-channel
supply chains. European Journal of Industrial Engineering, 12(1), 67-92.

[42] Nakandala, D., Lau, H., Ning, A., 2016. A hybrid approach for cost-optimized lateral transshipment in a supply
chain environment. Business Process Management Journal,  22(4), 860–878.

[43] Nanda, A., Xu, Y., Zhang, F., 2021. How would the COVID-19 pandemic reshape retail real estate and high streets
through acceleration of E-commerce and digitalization? Journal of Urban Management,  10(2), 110–124.
https://doi.org/10.1016/j.jum.2021.04.001.

655

https://doi.org/10.1109/TEM.2023.3289258


[44] Ngoh, C.L., Groening, C., 2022. The effect of COVID-19 on consumers’ channel shopping behaviors: A
segmentation study. Journal of Retailing and Consumer Services, 68, 103065.
https://doi.org/10.1016/j.jretconser.2022.103065.

[45] Nwaogbe, O.R., Omoke, V., Ubani, E.C., Ukaegbu, S.I., 2013. Cost minimisation of product transhipment for
physical distribution management. Journal of Transport and Supply Chain Management, 7(1), 94-103.
http://dx.doi.org/10.4102/jtscm.v7i1.94.

[46] Omoruyi, O., Dakora, E.A.N., Oluwagbemi, O. O., 2022. Insights into the impacts of and responses to COVID-
19 pandemic: The South African food retail supply chains perspective, Journal of Transport and Supply Chain
Management, 16(0), a739. https://doi.org/10.4102/jtscm.v16i0.739

[47] Quayson, M., Bai, C., Mahmoudi, A., Hu, W., Chen, W., Omoruyi, O., 2023. Designing a decision support tool
for integrating ESG into the natural resource extraction industry for sustainable development using the ordinal
priority approach. Resources Policy, 85(PA), 103988. https://doi.org/10.1016/j.resourpol.2023.103988

[48] Quayson, M., Bai, C., Sarkis, J., 2023. Building blockchain-driven dynamic capabilities for developing circular
supply chain : Rethinking the role of sensing , seizing , and reconfiguring. 2022, 1–20.
https://doi.org/10.1002/bse.3395.

[49] Reinartz, W., Wiegand, N., Imschloss, M., 2019. The impact of digital transformation on the retailing value chain.
International Journal of Research in Marketing, 36, 350-366.

[50] Rezaei, J., 2016. Best-worst multi-criteria decision-making method: Some properties and a linear model. Omega,
64, 126–130. https://doi.org/10.1016/j.omega.2015.12.001.

[51] Rianthong, N.,  Dumrongsiri, A. , 2013. Time-partitioning heuristic algorithm for optimal production, inventory,
and transportation planning with direct shipmen. Songklanakarin Journal of Science Technology, 35(3), 369-377.

[52] Rojas, F., Wanke, P., Bravo, F., Yong Tan, Y., 2021. Inventory pooling decisions under demand scenarios in
times of COVID-19, Computers & Industrial Engineering ,161,pp107591.
https://doi.org/10.1016/j.cie.2021.107591

[53] Rostami, P.; Avakh Darestani, S.; Movassaghi, M., 2022. Modelling Cross-Docking in a Three-Level Supply
Chain with Stochastic Service and Queuing System. MOWFA Algorithm. Algorithms 2022, 15, 265.

[54] Sayyida, S., Hartini, S., Gunawan, S., Husin, S.N., 2021. The Impact of the Covid-19 Pandemic on Retail
Consumer Behavior. Aptisi Transactions on Management (ATM), 5(1), 79–88.

[55] Shetty, G., Nougarahiya, S., Mandloi, D., Sarsodia, T., Dabade, S.J., 2020. COVID-19 and Indian Commerce: An
Analysis of Fast-Moving Consumer Goods (FMCG), and Retail Industries of Tomorrow. International Journal of
Current Research & Review, 12(17), 23-31.

[56] Silbermayr, L., Gerchak, Y., 2019.  Partial pooling by independent firms with allocation according to contribution
to pool. International Journal of production Economics, 218(2019), 375-385.

[57] Stanger, S. H. W., Wilding, R., Hartmann, E., Yates, N., Cotton, S., 2013. Lateral transshipments: An institutional
theory perspective. International Journal of Physical Distribution and Logistics Management, 43(9), 747–767.

[58] Swinney, R., 2011, Inventory Pooling with Strategic Consumers: Operational and Behavioral Benefits.
https://www.hbs.edu/faculty/Shared%20Documents/events/163/Pooling.pdf

[59] Teng, J., 2002.  Project Evaluation: Methods and Applications. Project Evaluation: Methods and Applications.
https://hk.search.yahoo.com/yhs/search?p=Teng%2C J.Y. (2002)%2C Project Evaluation%3A Methods and
Applications%2C National Taiwan Ocean University.

[60] Tetouani, S., Chouar, A., Lmariouh, J., Soulhi, A., Elalami, J., 2019. “Push-Pull” rearrangement while routing for
a driverless delivery vehicle.  Cogent Engineering, 6, 1-14. https://doi.org/10.1080/23311916.2019.1567662.

[61] Thaichon, P., Phau, I., Weaven, S., 2022. Moving from multi-channel to Omni-channel retailing: Special issue
introduction. Journal of Retailing and Consumer Services, 65, 102311.
https://doi.org/10.1016/j.jretconser.2020.102311.

[62] Titiyal, R., Bhattacharya, S., Thakkar, J.J., 2019. The distribution strategy selection for an e-tailer using a hybrid
DANP VIKOR MCDM model, Benchmarking: An International Journal, 26(2), 395-433.
https://doi.org/10.1108/BIJ-01-2018-0018.

[63] Torbali, B.,  Alpan, G.,  2022. A literature review on robust and real-time models for cross-docking, International
Journal of Production Research, 0(0), 1-21.DOI: 10.1080/00207543.2022.2062580.

[64] Van Belle, J., Valckenaers, P, Cattrysse,D., 2012. Cross-docking: State of the art. Omega, 40 (6), 827-846.
https://doi.org/10.1016/j.omega.2012.01.005.

[65] Vanessa, F., Björn, A.,  Eric, S., 2018. Digitization in Outbound Logistics – Application of an Industry 4.0
Maturity Model for the Delivery Process. In. Stentoft, Jan (Ed.) (2018): Proceedings of the 30th Annual NOFOMA

656

http://dx.doi.org/10.4102/jtscm.v7i1.94
https://doi.org/10.4102/jtscm.v16i0.739
https://doi.org/10.1016/j.resourpol.2023.103988
https://doi.org/10.1002/bse.3395
https://doi.org/10.1016/j.omega.2015.12.001
https://www.hbs.edu/faculty/Shared%20Documents/events/163/Pooling.pdf
https://hk.search.yahoo.com/yhs/search?p=Teng%2C
https://doi.org/10.1080/23311916.2019.1567662
https://doi.org/10.1016/j.jretconser.2020.102311
https://doi.org/10.1108/BIJ-01-2018-0018


Conference: Relevant Logistics and Supply Chain Management Research. Kolding: Syddansk Universitet, S. 113–
128. 

[66] Verhoef, P. C. ,2021. Omni-channel retailing: some reflections. Journal of Strategic Marketing. Routledge,
29(7), 608–616. https://doi.org/10.1080/0965254X.2021.1892163.

[67] Wang, X., Chen, S.Z., Hu, M., and Ke, J., 2022. Inventory pooling and pricing decisions in multiple markets with
strategic customers. RAIRO-Operations Research, 56 (6), 3941-3953.

[68] Weber, A. N., 2021. Responding to supply chain disruptions caused by the covid-19 pandemic: A black swan
event for omnichannel retailers. Journal of Transport and Supply Chain Management, 15: 1–16.

[69] Wena, X., Choi, T.M. & Chung, S.H. 2019. Fashion retail supply chain management: A review of operational
models. International Journal of Production Economics, 207, 34-55.

[70] Xiong, Y., Okorie, C., Ezeoke, G., 2020. Enhancing distribution network performance: a quantitative approach to
developing a distribution strategy model. Journal of Management, Marketing and Logistics, 7(4), 160-182.
http://doi.org/10.17261/Pressacademia.2020.1331.

[71] Xu, X., Zhang, M., Dou, G., Yu, Y., 2023. Coordination of a supply chain with an online platform considering
green technology in the blockchain era. International Journal of Production Research, 61(11), 3793–3810.
https://doi.org/10.1080/00207543.2021.1894367.

[72] Zhang, J., Zhao, S. Cheng, T.C.E., Hua, G., 2019. Optimisation of online retailer pricing and carrier capacity
expansion during low-price promotions with coordination of a decentralised supply chain. International Journal
of Production Research, 57(9), 2809-2827. DOI: 10.1080/00207543.2018.1516901.

Authors’ Biography 

Dr Osayuwame Omoruyi is a senior lecturer and researcher in Logistics, Operation, 
and Supply Chain Management since 2010. She is currently the Research Chair in the 
School of Economic and Management Sciences, Sol Plaatje University. Professionally 
affiliated with the Chartered Institute of Logistics and Transport (CILTSA) and has 
been a chartered member since 2019. 

Dr. Edward Dakora is a Senior Lecturer in the Department of Management Sciences at 
Sol Plaatje University (SPU), where has served in different capacities since 2014, He 
teaches causes in Entrepreneurship, Marketing and Retail Management at both 
undergraduate and postgraduate levels. He has facilitated courses on the Professional 
Doctoral Programme (ProDBA) at the Nelson Mandela University Business School.  

Albert Antwi (PhD) is a senior lecturer in Statistics and Operations Research 
Techniques at Sol Plaatje University. Albert is currently the Post graduate coordinator 
of the Mathematical sciences Department, Sol Plaatje University and he has been a 
member of the South African Statistical Association since 2017. 

Dr Matthew Quayson received his Ph.D. degree in Management Science and 
Engineering (supply chain option) from the University of Electronic Science and 
Technology of China, Chengdu, China. His research focuses on using multi criteria 
decision techniques to address issues relating to technology applications for 
sustainable supply chain management in emerging economies.  

657

http://doi.org/10.17261/Pressacademia.2020.1331
https://doi.org/10.1080/00207543.2021.1894367


Dr Alfred Mwanza is a lecturer in the School of Natural and Applied Sciences, 
Department of Computer Science and Information Technology at Sol Plaatje 
University. He has worked in industry for 10 years and in academia for 12 years. He 
holds a BSc in Mathematics and Computer Science, Master of Computer Science 
and a PhD in ICTs in Education. 

Professor Emmanuel Mabugu is a Professor in Economics, School of EMS at Sol 
Plaatje University since February 2019. He is also currently Research Fellow at the 
University of Stellenbosch as well as Partnership for Economic Policy. He consults 
and advises  on funded projects, including FF (Canada), IDRC (Canada), Sida 
(Sweden), World Bank, UNDP and many African governments.  

Leonard Ndlovu is a Lecturer in the Department of Accounting and Economics at 
Sol Plaatje University where he was the founding Head of the Department. He is 
currently completing a PhD in Business Administration from VUT in South Africa. 
He is a qualified accountant who has been an Associate member of CIMA (ACMA) 
since 2015.  

658


