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Introduction

p.the past, warehouses were seen as cost centre for organizations, without adding value to
esaslsiness. This concept has changed over the last decades, as many warehouses and
distribution centres can make significant competitive differentiation and increase business
profits. Effective and efficient warehouses and operation centres can reduce the costs of
service and storage which can be considerably high and minimising the costs of
warehousing operations makes companies more profitable. An efficient warehouse, adopting
a flexible and cost-effective strategy can obtain a remarkable and competitive advantage in
the logistics business sector.

The purpose the logistics system is to reduce operations costs, inventories and cycle times,
and to improve customer service. According to Richards (2018), today, warehouses
represent a ‘vital link’ within supply chains, primarily because of the continuously growth of
e-commerce, customers demand and the movement of production to countries with lower
manufacturing and labour costs.

Richards (2018, p.7) views the warehouse as ‘...a temporary place to store inventory and
trans-shipment point where all the goods received are dispatched as quickly, effectively and
efficiently as possible’.

With the increasing operations of movement of goods within supply chains, the warehouse
has adopted different operational roles, besides its initial role to hold inventory. Rushton et
al. (2017) addresses the common roles performed by a warehouse as follows:

- Inventory holding point. Keeping substantial inventory and critical components if a
breakdown happens (repository). Figure 1. presents an example of a normal
warehouse function and material flow from an inventory holding point.

- Consolidation centre. Gathering a number of products lines from which are normally
delivered together to the customer.

- Cross-dock centre. Goods from other warehouses or direct from production plants
are transferred, without being stored, between the incoming vehicle at a cross-
docking point to the outgoing vehicle.

- Sortation centre. Goods are sorted into vehicle loads according to region or
consumer markets.

- Assembly facility. Warehouses are used as the final assembly point for the
manufactured products.

- Trans-shipment point. Warehouses are used for sorting goods to small vehicle load
which can directly be transferred to the customer.

- Returned goods centre. These warehouses are an important operation centre
because of the increased internet shopping and competitive market, where
customers can easily return their goods.
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Figure 1. Typical warehouse functions in a stockholding warehouse (Rushton et al., 2017)




With retail e-commerce growing, retailers and manufacturers selling online products, need
to adapt existing logistics systems and facilities to meet the market demands or to create
new ones in order to adapt to the multichannel retailing movement (Richards, 2018).
Although warehousing is a ‘vital link’ and an important operation point in the supply chains,
warehouse managers are facing big challenges when handling an e-fulfilment centre. Some
of these challenges are argued by Richards (2018, p.32). First, seasonality has a significant
impact on the warehouses, on handling and storage equipment (for example, winter clothes
are much more voluminous than summer clothes). Secondly, processing low-value and
single-item order. Those orders require the same quantity of labour and equipment as for
high-cost products, but the margin it will significantly be different. Thirdly, on-time delivery
and accuracy are the most important operation for companies towards their customers. With
the market competition amongst e-retailers, companies must maintain the loyalty of the
customers. Fourthly, increased inventory. Inventory management is a challenge for today’s
warehouse managers who must release essential space for the warehouse operations,
handle properly the returned stock and to make quick decisions regarding the process of
non-moving stock.

Warehouse automation

Because of the increased e-commerce shopping, manufactures and retailers adapt their
fulfilments to keep up with customers’ demands and the advancement of nowadays
technology. With automation implemented in the warehouses and distribution centres,
products are efficiently operated and effectively moved throughout the systems (Alesci and
Pollard, 2016).

Today's fast-moving technological world has determined the real time communication to be
an essential factor for businesses to operate efficiently and effectively. The introduction of a
real-time warehouse management system can become a serious advantage if a company is
going to compete effectively.

Automation within a warehouse allows operations to be more efficient by increasing
productivity, space maximization, faster growth, helps reduce inefficient labour and improves
sustainability. Automatic guided vehicles, automated storage and recovery, software
managed inventory and voice-recognition picking and goods-to-person picking systems are
improving the efficiency of operations within a warehouse (Maras, 2015).

Richards (2018) states that the technology used within a warehouse can reduce costs,
improve warehouse productivity and increase utilization and customer satisfaction. It is
important that warehouses are designated and managed in accordance with the specific
obligations of the supply chain as whole (Rushton et al., 2017).

Amazon, the biggest online retailer, has acquisitioned back in 2012 the Kiva Systems
(figure 2) for $775 million, a robotic initiative used to make the inventory products come to
the warehouse workers rather than the worker traditionally pick the items from the shelves.
This robotic operation helps fulfil orders faster. The movement of the robots is managed by
resource-allocation algorithms and a computer cluster tracks all the robots and racks on the
floor (Guizzo, 2008). In 2018 the retail company had globally more than 100,000 drive units,
including 30 palletizer systems and a 6-ton robot (RoboStow) that can move pallets of goods
up to 7.5 meters high and stow them onto the larger drive units (Ackerman, 2018). Evidently,
not all the warehouses use each type of automation, either the company cannot afford it or
just simply doesn't need an entirely automated warehouse. Amazon has developed and
adopted individual systems that are able of handling extremely large volume quantities of
products, but ‘different retailers adopt very different strategies’ (Richards, 2018, p. 33).




Kamali (2019, p.14) states that automated technologies implemented by warehouses can
attain 24 hours of continuously work, being 3-4 times more efficient than the manual work
performed by a warehouse operator.

Figure 2. Kiva Systems operating within an Amazon fulfilment centre (Source in Guizzo, 2008)

Warehouse management systems (WWMS) have been introduced by companies to enhance
productivity and manage warehouse operations and resources, as well as to reduce the
overall operational costs. According to Suittawat (2017), WMS integrate data from multiple
sources and have been developed to share data information for managers and workers in
order to adopt strategic decisions.

In order to ensure on-time delivery, without damage and other aspects to keep the
customers loyalty, companies are building warehouses and distribution centres closer to
market point of need. For example, in the UK, Amazon has strategically placed its 17
fulfilment centres (Amazon, 2018) close to the major road links.

Warehousing investment allows the storage, shipment and distribution of products more
effectively. Therefore, warehouses give better control over managing inventory and ensure
that customers will receive their orders on time. The warehouse trade-offs are presented in
figure 3.
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Figure 3. Warehouse trade-offs (Richards, 2018)

RFID (radio frequency identification) is used as a principal automated system in warehouses
to identify cartons from retailers and parcel carriers, track unit loads and transmit information
about the goods (Rushton et al., 2017).

In developed countries, many companies have already replaced the traditional warehouse
with the smart automated ones and are constantly researching for new options and designs
based on the new technology in the logistics and supply chains. The fundamental factors
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that determine companies to implement automated warehousing are ... the margin and
service expansion that could be obtained in a new competitive market' (Kamali, 2019).

Conclusion

Although warehouses represented a cost centre for most organizations in the past, today
the warehouse is seen as an adding value asset for the business. Warehouses represent
key part of many supply chains and they automatically integrate with other components in
the supply chains.

Because of the lower transportation costs, reduced inventory and increased delivery
accuracy between suppliers and customers, cross-docking centres are being accepted by
many companies which want to minimise the product handling and storage within their
fulfilment centres and warehouses. The material consolidation reduces the transportation
costs and accurate distribution networks minimise the inventory within warehouses at a
cross-docking point (Suvittawat, 2017).

Today the warehouses perform different roles in the supply chain, such as inventory
holding point, consolidation centre, cross-dock centre, sortation centre, assembly facility,
returned goods centre or trans-shipment point. The warehouses usually perform a mix of
these roles and should be designated to accommodate the specific requirements of the
supply chain of which it is representative of.

A warehouse is an expensive asset for a company and therefore it should be properly
designed and efficiently managed, as the operations system has an immediate impact on
both customer service and costs.

E-commerce is the factor which drives manufacturers and e-retailers to adapt their
fulfilments to respond to customers’ demands and the technology advancements. The
efficiency and effectivity of operations within a warehouse is improved by implementing
automation in the operations systems, such as automatic guided vehicles, automated
storage and recovery, software managed inventory, RFID and voice-recognition systems.
Those are just some of the world-wide adopted technologies to reduce costs, improve
productivity and customer satisfaction.

The key elements that determine businesses to consider implementing automated
technologies within their warehouses are the margins that could be acquired in an existing
and new competitive market.
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RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

RES-INF LIT Exceptional
80-100%

Research-informed Literature. Extent of research and/or own reading, selection of credible sources,
application of appropriate referencing conventions

OUTRIGHT FAIL 0-  Little or no evidence of reading. Views and findings unsupported and non-
29% authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor evidence of reading and/or of reliance on inappropriate sources, and/or
30-39% indiscriminate use of sources. Referencing conventions used inconsistently.

SATISFACTORY 40- References to a limited range of mostly relevant sources. Some omissions and minor
49% errors. Referencing conventions evident though not always applied consistently.

GOOD 50-59% Inclusion of a range of research-informed literature, including sources retrieved
independently. Referencing conventions mostly consistently applied.

VERY GOOD 60-69% Inclusion of a wide range of research-informed literature, including sources retrieved
independently. Selection of relevant and credible sources. Very good use of
referencing conventions, consistently applied.

EXCELLENT 70-79% A comprehensive range of research informed literature embedded in the work.
Excellent selection of relevant and credible sources. High-level referencing skKills,
consistently applied.

EXCEPTIONAL 80-  Outstanding knowledge of research-informed literature embedded in the work.
100% Outstanding selection of relevant and credible sources. High-level referencing skills
consistently and professionally applied.

SCALE 8

K & U SUBJECT Excellent 70-
79%

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and
underlying principles associated with the discipline.

OUTRIGHT FAIL 0-  Major gaps in knowledge and understanding of material at this level. Substantial
29% inaccuracies.

UNSATISFACTORY  Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
30-39%

SATISFACTORY 40- Evidence of basic knowledge and understanding of the relevant concepts and
49% underlying principles.

GOOD 50-59% Knowledge is accurate with a good understanding of the field of study.

VERY GOOD 60-69% Knowledge is extensive. Exhibits understanding of the breadth and depth of
established views.



EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

SCALE 8

ANALYSIS

Excellent knowledge and understanding of the main concepts and key theories. Clear
awareness of challenges to established views and the limitations of the knowledge
base.

Highly detailed knowledge and understanding of the main theories/concepts, and a
critical awareness of the ambiguities and limitations of knowledge.

Exceptional
80-100%

Analysis. Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection;
organisation of ideas and evidence.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-

49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-79%

EXCEPTIONAL 80-

100%

SCALE 8

PRAC APP&DEPL

Unsubstantiated generalisations, made without use of any credible evidence. Lack of
logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse,
synthesise or evaluate.

Some evidence of analytical intellectual skills, but for the most part descriptive.
I[deas/findings sometimes illogical and contradictory. Generalised statements made
with scant evidence. Conclusions lack relevance.

Evidence of some logical, analytical thinking and some attempts to synthesise, albeit
with some weaknesses. Some evidence to support findings/ views, but evidence not
consistently interpreted. Some relevant conclusions and recommendations, where
relevant.

Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or
abstract data and situations without guidance. An emerging awareness of different
stances and ability to use evidence to support the argument. Valid conclusions and
recommendations, where relevant.

Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and
sustain persuasive arguments, and to review the reliability, validity & significance of
evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.

Thoroughly logical work, supported by evaluated evidence. High quality analysis,
developed independently or through effective collaboration. Ability to investigate
contradictory information and identify reasons for contradictions. Strong, persuasive,
conclusions, justifiable recommendations.

Exceptional work; judiciously selected and evaluated evidence. Very high quality
analysis, developed independently or through effective collaboration. Ability to
investigate contradictory information and identify reasons for contradictions. Highly
persuasive conclusions.

Excellent 70-
79%



Practical Application and Deployment. Effective deployment of appropriate methods, materials, tools and
techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or
contexts; formulation of innovative and creative solutions to solve problems.

OUTRIGHT FAIL 0-  Limited or no use of methods, materials, tools and/or techniques. Little or no
29% appreciation of the context of the application.

UNSATISFACTORY  Rudimentary application of methods, materials, tools and/or techniques but without
30-39% consideration and competence. Flawed appreciation of the context of the application.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of well established

49% methods, materials, tools and/or techniques. Basic appreciation of the context of the
application.
GOOD 50-59% A good and appropriate application of standard methods, materials, tools and/or

techniques. Good appreciation of the context of the application, with some use of
examples, where relevant.

VERY GOOD 60-69% A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive use of
examples, where relevant. Evidence of some innovation and creativity.

EXCELLENT 70-79% An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant
examples. Application and deployment extend beyond established conventions.
Innovation and creativity evident throughout.

EXCEPTIONAL 80-  Outstanding levels of application and deployment skills. Assimilation and development
100% of cutting edge processes and techniques.

SCALE 8

SKILLS PROF P Exceptional
80-100%

Skills for Professional Practice . Demonstrates attributes expected in professional practice including:
individual initiative and collaborative working; deployment of appropriate media to communicate (including
written and oral); clarity and effectiveness in presentation and organisation.

OUTRIGHT FAIL0- Communication media is inappropriate or misapplied. Little or no evidence of
29% autonomy in the completion of tasks. Work is poorly structured and/or largely
incoherent.

UNSATISFACTORY  Media is poorly designed and/or not suitable for the audience. Poor independent or
30-39% collaborative initiative. Work lacks structure, organisation, and/or coherence.

SATISFACTORY 40- Can communicate in a suitable format but with some room for improvement. Can work
49% as part of a team, but with limited involvement in group activities. Work lacks
coherence in places and could be better structured.

GOOD 50-59% Can communicate effectively in a suitable format, but may have minor errors. Can
work effectively as part of a team, with clear contribution to group activities. Mostly



coherent work and is in a suitable structure.

VERY GOOD 60-69% Can communicate well, confidently and consistently in a suitable format. Can work
very well as part of a team, with very good contribution to group activities. Work is
coherent and fluent and is well structured and organised.

EXCELLENT 70-79% Can communicate professionally and, confidently in a suitable format. Can work
professionally within a team, showing leadership skills as appropriate, managing
conflict and meeting obligations. Work is coherent, very fluent and is presented
professionally.

EXCEPTIONAL 80-  Can communicate with an exceptionally high level of professionalism. Can work
100% exceptionally well and professionally within a team, showing advanced leadership
skills. Work is exceptionally coherent, very fluent and is presented professionally.

SCALE 8
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