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Abstract:

The retail sector is among the largest sectors in the world, considering how every single business opportunity
requires retailing for their goods or services. Retailers have to constantly engage in multiple operations like
warehousing, transportation, shipping costs, minimising costs, maximising profits, time management etc. Retail
with n number of SKUs makes it a sector with a vast inventory, which makes inventory management a serious
concern for the business. This paper conducts a systematic literature review on inventory control, supply chain
management, order management, and warehousing in the retail sector. Essentially all service and manufacturing
companies, especially the retail industry, balance inventory strategies that not only stock materials to meet
customer demand, but also limit the amount of warehouse space used to meet them. Specific aspects of inventory
management were explored in more detail and how they relate to the financial health of any business, covering
topics such as supply chain, human resources and more. Effective inventory management is crucial for any retail
organization as they have to manage the products effectively according to the supply and demand in the market.
Failing may result in heavy losses to the organization on the account of spoilage, loss in customers and high
inventory costs etc. This paper aims at giving a review on publications from the year 1998 to 2022 and summarizes
to find the areas where future research can take place.

Keywords: Operations Research, Literature Review, Retailing, Inventory, management, Retail Sector, Supply
Chain, Pricing, Optimality.

Introduction:

In this world of fierce competition, the retail sector has emerged as one of the most dynamic and widespread
sectors as they have their roots bound with every sector of this world. Every industry in some way or the other
has a part of retail in their business activities and therefore retail has been a part of people’s lives since generations.
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In this research paper, we have tried analysing the problems, solutions and the most optimal ways to maximise
profits and reducing costs focussing on years 1998-2022, including the recession of 2008 and the difference
between pre and post Covid-19 pandemic phase.

Examples of the most common problems are location-allocation (LRP) and transportation-routing problems. They
are inter-linked with each other, but as mentioned by Hokey Min, Vaidyanathan Jayaraman b, Rajesh Srivastava,
the classic difference between the two is that LRP is that once a place is allocated it requires visitation from
customers whereas the latter assumes the route directly or indirectly from the facility to the customer.(Min et al.,
1998)

Logistics function is one of the central most part, continuin the success of operations research along with the
ability of the Operations Research Models that is used for future research directions.(Min et al., 1998)
Furthermore, E-retailing had not emerged completely until very recently but it too has had a huge impact on the
retail sector as their major operations includes transporting goods from the source to the customer which should
be done with minimum costing.

In order to become more efficient, it is suggested to use operations research methods for better profits and lower
costs and that is what we will try and depict in our research paper.

In the last few years, a few very good papers have been reviewed or written such as:

For 1998-2002,

Near-optimal pricing and replenishment strategies for a retail/distribution system (Chen et al., 2001)
Multilocation combined pricing and inventory control (Federgruen & Heching, 2002)

E-commerce and its impact on operations management (Gunasekaran et al., 2002)

(d) Integrated production/distribution planning in supply chains: An invited review (Erengug et al., 1999)
(e) Complex behaviour in a production-distribution model (Larsen et al., 1999)

It has been shown that important activities in a supply chain can be coordinated through effective inventory
control. Specifically, an effective way to improve supply chain performance is for the vendor to determine the
quantities that should be ordered by its downstream customers, rather than the other way around.(Zhao et al.,
2006) Vendor-managed inventory (VMI) is a tool used to improve customer service and reduce inventory
cost.(Kuk, 2004) It is a supply initiative where the supplier assumes the responsibility of tracking and replenishing
a customer’s inventory.(Kuk, 2004) Focusing on one supplier one customer relationship, special attention is given
to the manufacturer’s production scheduling activities.(Disney & Towill, 2003) Evidence has shown that vendor-
managed inventory (VMI) can improve supply chain performance by decreasing inventory levels and increasing
fill rates; as a result, industry use of VMI has grown over time.(Yao et al., 2007) VMI is a collaborative commerce
initiative where suppliers are authorized to manage the buyer’s inventory of stock-keeping units.(Yao et al., 2007)
One of the most important aspects affecting the performance of a supply chain is the management of inventories,
since the decisions taken in this respect have a significant impact on material flow time, throughput and
availability of products.(Musalem & Dekker, 2005) In a key report, Andersen Consulting (1996) found that, on
average, 8.2% of shoppers fail to find the product(s) of their search in stock. Further, Lee (2002) noted that stock-
outs represent 6.5% of all retail sales and that, after adjusting for the sales of alternative/substitute products,
retailers suffer net lost sales of 3.1%.(Frankel, 2006) Clearly, there is no shortage of inventory in the supply
chain.(Frankel, 2006) The problem, it appears, is that the right product is not in the right place at the right time to
meet demand.(Frankel, 2006) It has been shown that important activities in a supply chain can be coordinated
through effective inventory control (Thomas and Griffin, 1996). Specifically, an effective way to improve supply
chain performance is for the vendor to determine the quantities that should be ordered by its downstream
customers, rather than the other way around.(Zhao et al., 2006)
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The topic of supply chain sustainability has been of great interest for the last decade both in academia and the
practitioners' world (Hassini et al., 2012). Rapid market changes fueled by the explosion of product varieties with
short life cycles have increased competition in today's global markets (Darwish & Ertrogal, 2008). To remain in
competition, companies have to provide better products and services at a reduced cost for customers with
heightened expectations. Operations Research helps to find the most cost-effective method for inventory
management as well as in the supply chain. Warehouse managers have to tackle problems with stocking the
inventory at various levels and the variety of products make this and even more difficult task. Consumers demand
safe, fresh and convenient options which mean the inventory is changing rapidly. To tackle the problem of not
having zero inventories, the supply chain management comes into focus. Retailers have become the channel
captains and set the pace in logistics. (Sparks & Sparks, 2016) They have the responsibility to form a more
cooperative and collaborative supply chain to maximize efficiency. Higher the role of operational research, more
the process becomes efficient. This would ensure wealth creation in the short term, and sustainable development
in the long term (Subramaniam &Labs, 2016).

Inventory management helps retailers build their logistics strategies in a dynamically growing industry. In the
past decade, total retail sales have often grown by 1 to 3% p.a. over the last few years, and the annual growth rate
in e-commerce has been generally above 10% p.a (Danneck 2013). Warehouse operations, capacity management,
transportation modes, production technology used, capacity constraints, cost structure, and inventory management
issues are some of the significant challenges that retailers in the industry face today with the rapid growth of the
e-commerce sector. Retailers operating through an online setup have started facing intense competition and cost
pressure. Today, Inventory management is crucial in meeting the customer expectations of short delivery times.
Retailers’ operations in a brick and motor stores in particular have increasingly faced the challenge of redesigning
their warehouse and distribution processes and making them more flexible (Hubner et al., 2015).

Organizations today, especially those working in the retail sector, face many challenges in planning and managing
resources. For this sector, having efficient management of human, technological, or material resources refers to
the performance that companies characterized by the experience gained in their management could obtain over
time.(Mou et al., 2018) This makes good inventory management essential, especially for organizations that
specialize in retail. The role of inventory management is to ensure that stocks of raw material or other supplies,
i.e., working progress and finished goods, are kept at levels that provide maximum service levels at minimum
costs. (MacAs et al., 2021)

Inventory management has been one of the critical factors in many retail sectors for the past few years (Sridhar
et al., 2021). Ensuring both product variety and optimal inventory level is always regarded as an operational
challenge for retail outlets.(Sridhar et al., 2021) The COVID-19 pandemic has also had significant economic
consequences globally. In particular, the world economy faces a negative supply stock because of the pandemic,
which has forced factories to keep shutting down, thereby disrupting the global network of supply chains.
(Chowdhury et al., 2020). Like other industries, the food and beverage industry has been hit hard by the impact
of the COVID-19 pandemic, causing heavy losses in many sectors of the global economy. It is thus all the more
crucial to explore the impacts of COVID-19 pandemic on the industry and to consider potential strategies for
dealing with those impacts.(Chowdhury et al., 2020)

The term Industry 4.0 was coined to signify the fourth industrial revolution, a new era conceptualised as
integrating the Internet of Things (loT) into manufacturing environments so that machines can exchange
information and operate autonomously in a smart factory setting (de Vass et al., 2021) To make Industry 4.0 a
reality, all processes in the supply chain must be digitalised and automated. As the cyber-physical era advances,
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supply chain management (SCM) must continue to face the growing challenges of digitalization while trying to
achieve sustainability goals in a circular economy.

Literature Review:
A wide database was used of various relevant research papers and articles with keywords such as “Inventory

Management” AND “Retail” OR “Retail Sector” AND “Operations Research”
Databases such as Google Scholar, Science Direct and Z-library were also used. After finalising a list of few
articles, we have conducted a deep review in this SLR paper.

Supply chain management (SCM) has received tremendous attention both from the business world and from
academic researchers during the last 15 years (Prahinski & Kocabasoglu, 2006). Stock management is a complex
topic that is taught widely in business schools as well as in industrial engineering programs.(Denis et al., 2006) It
is a key issue to productivity and competitiveness.(Denis et al., 2006). Intra-chain comparative efficiency in
retailing, has been addressed by several authors.(Barros & Alves, 2004). SCM arose through the gradual
integration of logistics, distribution, marketing, operations, product design, product procurement and operations
as channel members came to realize that they are part of a value chain extending from raw material extraction to
finished goods consumption and that all channel participants could benefit by smoothing the flow of product,
information, and title.(Brown et al., 2005)

The cooperation in the supply chain is a key factor to ensure minimizing time and cost and maximizing profit.
Other factors such as transportation, consumer buying pattern and consumer demand have also been discussed in
this paper. The Forward-reserve problem (FRP) is the problem of assigning products to the forward and reserve
areas in order to reduce the overall work content in order picking (Strack & Pochet, 2010). The paper also
highlights the quantity needed to order to maintain good inventory while also satisfying customer needs. This
includes taking into account the procurement cost, holding cost, etc. Some basic policies are put into place to
ensure smooth functioning of the supply chain. To achieve maximum effectiveness of supply chains, it became
clear that integration, that is, the linking together of previously separate activities within a single system, was
required (Sparks & Sparks, 2016). The crisis arising in supply chains have also been discussed and methods
adopted to solve these crises have been put in place. This paper aims to propose a multi-structural framework of
adaptive supply chain planning with structure dynamics considerations (Ivanov et al., 2010). Due to globalization
companies are facing huge problems in relation to product assortment and variety plus maintaining inventory of
fresh and convenient products. This problem is faced especially in the retail sectors that provide FMCG. Various
demand and supply management techniques have been used to tackle this problem. The foregoing literature
review shows that proper demand management through market segmentation, price discrimination, and a
combination of supply methods can be an effective means to help organisations provide the required
responsiveness to meet the different customer needs while attaining efficiency (Authors, 2013).

The integration of location and inventory decisions has a major impact on cutting costs and making the
organization more efficient. Reacher’s in the earlier stages considered inventory management and local modelling
separately. Currently, Shen et al. (2003), and Daskin et al. (2002) have presented a join location — inventory model
where shipment safety stock and location are included. This research has been the biases of several follow-up
studies (Shen, 2005; Balcik, 2003; Teo and Shu, 2004; Shu et al., 2005). Recently, several research reviews have
appeared that show a renewed interest in new methods and operational context(Ross et al., 2017). Some of these
are Snyder (2006), Melo et al. (2009), and Daskin (2011).

Parlar and Berking’s (1991) study used EOQ — based (economic order quantity) models and examined the link
between expected cost and order size. They were amongst the earliest to study the stochastic nature of supply in
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inventory models. Anthony Ross, Milad Khajehnezhad , Wilkistar Otieno and Osman Aydas in there paper (2016)
have studies the location inventory model for a donation — demand driven industry. Demand and supply
uncertainties, coverage radius restrictions, service level requirements, and numerous product considerations were
all factors in this inventory-location dilemma.

Retailers have started to adopt multi - channel retailing due to the shift in retail practices to an online medium.
Alexander Hibner et al. in his study of multi — channel retailing interview the top management of German —
speaking countries about the network and warehouse operations. He found that network and inventory
management is the basis for successful MC operations planning

Chiang and Monahan (2005) studied and analysed inventory policies and allocation based stock levels where they
found that based stock levels for MC distribution centres and stores out performed those with single — channel
strategies.

Maintaining acceptable quality and ideal inventory levels in the retail and warehouse sectors has become
extremely difficult due to the changing customer behaviour, fierce rivalry, rapid technological advancement, and
globalisation (Gupta et al., 2020). Analysing numerous indicators including enzymes, microorganisms,
temperature, and humidity that provide significant issues while managing perishable goods is one of the
monitoring and control parts of warehouse management that practitioners must perform.(Maheshwari et al., 2021)

The article focuses on presenting an extensive literature review concerning inventory control and management in
the retail sector. First, the paper comprises of 2 main components:

1. systematic literature review regarding the Key Performance Indicators (KPIs) of inventory control and
management in retail companies. (MacAs et al., 2021)
2. The main systems, methodologies, and tools used for inventory management are described. (MacAs et al.,
2021)
3. Current trends in inventory handling and management in retail companies are
outlined .(MacAs et al., 2021)
Organizations benefits from inventory control management by way of improved sales effectiveness, easy retrieval
and storage of material, and reduced operational cost.(Khan et al., 2019) The study also found that there is a
significant relationship between utility of inventory control management and operational feasibility in the
customer related concerns of an organization and cost effectiveness technique are put into practice in order to
improve the return on investment in the firm.(Khan et al., 2019)

Micro, Small, and Medium Enterprises (MSMESs) operating in the food retailing sector encounter two main
concerns with respect to their perishable inventory management system, i.e., the product’s shelf life and
investment in warehouse monitoring systems. (Maheshwari et al., 2021) . New technologies like the Internet of
Things (loT), automated inventory control platforms, and automatic storage and retrieval systems offer effective
solutions to these issues(Maheshwari et al., 2021)

Methodology and Analysis:
This section presents a bibliometric analysis of the authors, keywords presented in the referred papers. The authors

from all the contributing articles are shown in Figure 1. Overlay visualization has been used. The clusters
represent each paper and the smaller clusters used to make a larger cluster represents the number of authors who
worked on each paper along with their names. Density visualization has been used in Figure 2. The higher the
density of a particular color, the more number of authors have worked on that paper. The color can be shown
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fading towards the outer edge of the circle which represents 2 or less author working on a paper used to make this

analysis.
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Figure 2. Density visualization of co- occurrence of authors used in the selected contributing papers
(source: VOSviewer)

The authors from all the contributing articles who are linked to each other have been shown in Figure 3. There
are a total of 11 authors who have worked on more than one paper and are interlinked. Out of these authors; author
deng, sheng have been linked the most as shown in Figure 4. They have been linked with 7 authors from other
papers. Their average publication comes to the year 2014 and 6 months. They are sharing 2 documents with the
other authors. These linkages depict that often authors have written multiple papers on the same subject
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than one paper (source: VOSviewer)
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Figure 4. Inter-linkage of author deng, sheng with other authors (source: VOSviewer)

The keywords from all the contributing articles that are linked to each other have been shown in Figure 5. They
have a total of 15 links. These represent the most used words appearing in the contributing paper keywords and
are the basis of the literature review. Each individual keyword has 2 or more connections with another keyword.
The most commonly used keyword is systematic literature review followed by supply chain management.
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The authors from all the contributing articles that are linked or not linked to each other have been shown in Figure
6. The number of authors has significantly reduced due to the added rule of an author appearing in at least 2 papers
or more. Thus only 34 authors meet the threshold. If we were to narrow it down further to authors appearing in 3

or more papers only 3 authors would meet the threshold. This shows us that few authors and their works have
been repeatedly used and cited in the research paper.
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Figure 6. Co- occurrence of authors used in the selected contributing papers who have contributed in
minimum of 2 papers (source: VOSviewer)

The years in which each contributing research paper has been taken is shown in Figure 7. & Figure 8. A 3-D bar
graph has been used to depict the increasing number of papers through the years. As seen papers have drastically
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increased for the years 2015 and 2020. The same has also been depicted through a line graph in Figure 8. The
COVID-19 pandemic had affected supply chain and thus more papers could be found on the same.
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Figure 8. The numbr of contributing research papers increasing by each year in a line graph. (source:
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Figure 9. to Figure 20. Represents the publication year of each paper. It also shows the count of papers being
published in each year. The count of each journal for each year is also present.
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This paper presented a literature review of different techniques of Operations Research applied in different
dimensions of the retailing Sector. Although a lot of papers have been published in this area, like the
approximately 250 research papers we have referred to, ranging from the years 1998-2022, very few review papers
have been found. A systematic literature methodology and analysis has been conducted to review and identify the
different domains of inventory management in retailing. Contributing to the academic discussion on this topic,
we have taken effort to analyse most operations of this sector.

(i)

The barriers and Complex behaviour of production and distribution, like assuming that only local

information is available to decision makers, which however is not unrealistic. (Larsen et al., 1999)
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(i)  Two out of the many important factors are time and price, but which one is more important? A
numerical study analysed showed that different firm factors play an important role in differentiating
the services of their firm. (So, 2000)

(i)  Emergencies are treated wasteful and a sign of bad management. However, getting things right the
first time is preferred, we learned that demand can be accurately forecasted every time and precautions
can be taken. (Evers, 2001)

Supermarkets have different product groups, each having different logistics characteristics and therefore need
different inventory control rules.(van Donselaar et al., 2006) In recent years, renewed attention is devoted in the
literature to the multi-item newsvendor problem with substitution.(van Donselaar et al., 2006) The use of
intermediate stocks of chips to relax the minimum order quantities facilitates a better control of the supply chain
because of shorter lead times and more effective inventory strategies.(Musalem & Dekker, 2005) The retailer is
the Stackelberg leader of the game and places an order first.(Geng & Mallik, 2007) We have characterized the
conditions under which a manufacturer will satisfy a retailer’s order in full.(Geng & Mallik, 2007) To develop an
efficient outsourcing strategy, the retailers and retail chains should also consider their attitude towards the
suppliers with direct deliveries.(Kaipia & Tanskanen, 2003) Retailers should systematically agree upon the
division of the responsibility of functions between the vendors and the retailers.(Kaipia & Tanskanen, 2003)
Outsourcing seems not to be a systematically chosen strategy in retailing, but has developed by evolution. (Kaipia
& Tanskanen, 2003) The coordination of decentralized supply chain systems is more difficult: facing the same
challenge to optimize system performance and also requiring a scheme to reallocate the benefits of coordination
S0 as to maintain the interest and participation of all independent supply chain members.(Li & Wang, 2007)

Inventory management has proven to be very important for all companies to save cost and maximize profits. The
smooth supply chain functioning is one of the reasons for an effective inventory control. Retailers have
transformed supply chains by taking on their management and organization(Sparks & Sparks, 2016). Operations
Researchers might argue that knowing the marginal efficiency at the current inventory level only — which is what
we estimated and which is essentially the first derivative of the inventory/sales relationship at the current
inventory level — is insufficient for determining the optimal inventory level( KOSCHAT, 2008). The most
successful firms are those that regularly check on their inventory management techniques in association with their
demand and supply and ensure that they have employed the best possible methods to maintain efficiency.
However, this paper has many limitations too. The supply chain can be single-vendor multi-retailer, closed loop,
etc. but this paper does not take into account those and therefore it only provides us with a limited idea of possible
efficient inventory management decisions.

In conclusion, we would also like to acknowledge that in recent times, retailing has also expanded to e-commerce
platforms which affects the management system and the operations of an organisation. Companies that have full
potential and are ready to give it their best, E-commerce gives them a chance of a break-through and a wide area
of change, including changed expectations from customers or just how an entirely different market is created.
Evolving to e-retailing will give the company a competitive advantage which is necessary for success in the 21st
century.

Retail companies play an important role in several countries due to their high economic contribution. Therefore,
the need to analyse KPlIs, as well as the various systems, methodologies, and tools used within the framework of
inventory management and optimization becomes very important. From the above perspective, the main trends
of inventory management in enterprises have been defined. In terms of KPlIs, the results revealed key metrics in
inventory management that retailers should consider when evaluating inventory. Among them, key indicators
were identified: inventory levels, relationship between actual inventory levels and company information systems,
scarcity or frequency of scarcity, frequency of product reorders or replenishments, service availability. level,
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frequency of replacement, product availability, excess inventory, number of items on shelves, and amount of
income or profit. These metrics enable organizations to understand and manage inventory well, and provide
customers with a better picture of service quality and product availability. The importance of using metrics to
evaluate your commodity management system is reflected in its key benefits. Reduced financial loss, improved
operational performance, increased win rate.

Taken together, the evidence from these papers suggests that order volume, inventory localization, and
optimization are the primary factors on which the systems, methods, and tools focus.

We would like to take into account the limitations of this study, as this study primarily focused on papers found
in 2 databases that is Google Scholar and Science direct the above study does not take into account the potential
other sources of information and knowledge. Thus, sources like books and research journals have not been
indexed in the database. The research is also limited to the papers published in English and hence fails to take
into account research and literature published in other languages have been ignored.

Companies face huge losses due to inventory inaccuracies and ticket switching. Ticket switching is a scenario
where the consumer pays an amount that is less than the actual cost of the product because of the switching of its
price identifiers (Zhou & Piramuthu, 2013). RFID technology has been critical in combating these problems.
Various studies have analysed the impact of employing inventory control and supply chain profits in various kinds
of supply chain and retail formats, further research can be conducted on the impact of RFID on other forms of
inventory inaccuracy prevalent in the industry like misplacement, unreliable delivery or transactions. This will
help expand the current models and will make them more applicable. Further research can also be concluded on
real cases of RFID implementation and can be compared in by using analytical models to investigate the benefits
and understand its applicability
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