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Where you see the following symbol & ollowed by a video title and a url, you will be able to access
a video of the equipment or process discussed by linking to that url. (As video links online sometimes
disappear or are moved, some search clues are included should the video not appear.) All the videos are
available on Gwynne Richards’ YouTube channel.

PowerPoint slides can be accessed from the following Kogan Page url to aid schools and universities
who have adopted the book in their curriculum: www.koganpage.com/WM3
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Introduction

If I don’t have room for an item I put it in warehouses.

(URSULA ANDRESS (1936-))
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What is a warehouse?

A warehouse should be viewed as a temporary place to store inventory and as a buffer in supply chains.

It serves as a static unit — in the main — matching product availability to consumer demand and as such has a primary aim which is to

facilitate the movement of goods from suppliers to customers, meeting demand in a timely and cost-effective manner.

(Adapted from Van den Berg (2011))

Primarily a warehouse should be a trans-shipment point where all goods received are despatched as quickly,
effectively and efficiently as possible. They are not there to store goods ad infinitum.

Today’s warehouses and fulfilment centres are becoming key to ensuring that customer expectations of on-
time, in-full, damage-free deliveries are met.

This has resulted in greater investment in technology and automation with companies building warehouses
and fulfilment centres closer to the point of need.

When I wrote the second edition three years ago I talked about how technology and automation will play a
part in warehouse operations in the future; however, today we are already experiencing a significant shift
towards advanced technology such as vision systems, full automation and robotics.

IDC Manufacturing Insights (2016) predicts that by 2018, 30 per cent of all new robotic deployments will
be collaborative robots, and that 45 per cent of the top 200 global e-commerce and omni-channel commerce
companies will deploy robotics in their order fulfilment, warehousing, and delivery operations. Many
companies will also employ a chief robotics officer.

The basic processes within warehouses have remained relatively the same over time. We receive goods into
the warehouse, we process orders, we replenish, we include some value-adding services and then we despatch
the product. Advances in warehousing tend to relate to the increased use of technology and automation, speed
and accuracy, improved performance measurement and the effective management of resources.

In this third edition of the book we have retained the core concept of discussing each warehouse process in
turn together with putting the role of the warehouse into context within the overall supply chain.

However, in this edition we have increased the number of case studies from companies who have achieved
improvements and cost savings through the introduction of new technology and equipment, leaner processes
and environmental initiatives.

We also concentrate on the many challenges faced by warehouse managers specifically in the area of e-
commerce.

A TI Report (2017) on global e-commerce logistics estimates that the global ecommerce market grew by
18.1 per cent in 2016 and forecasts a 15.6 per cent compound annual growth rate over the next five years. It
also predicts that by 2019 e-commerce will account for nearly 20 per cent of UK retail sales. Presently they are
estimated at 15-16 per cent.

The warehouse continues to play a major role within supply chains and will continue to do so for the
foreseeable future, although these warehouses will appear in different guises.

The growth in fulfilment centres for e-commerce, for example, is certainly changing the warechousing
landscape. Finished stock needs to be held as close to the point of consumption as possible to reduce ever-
increasing transportation costs and to meet increasingly demanding customer delivery requirements. This has
led to many warehouses transforming into cross-dock and trans-shipment centres, fulfilment centres, sortation
and consolidation points, reverse logistics centres, as well as fulfilling their roles as storage facilities.

Some retailers are also utilizing their stores as fulfilment centres to further enable them to meet exacting
delivery lead times. Items can now be despatched from the warehouse, the distribution centre or the fulfilment
centre, direct from the supplier or from the store — whichever is the nearest point to the customer.

As a result, managers need to have a greater understanding of the various roles that warehouses can fulfil
and how these affect the business and the supply chain as a whole.

No two operations are exactly the same, even within the same company, although the underlying principles
remain. This book aims to share these principles and enable managers and students to get a better
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understanding of how to achieve best-in-class status.

This book aims to further update readers on current and potential future advances in warehouse
management whilst tackling the issues that are challenging today’s managers.

These include the pressure on managers to increase productivity, reduce cost, improve customer service at
least cost to the environment whilst ensuring the health and safety of staff employed in the warehouse.

The author and contributors have a number of years’ experience in managing and consulting on warehouse
operations. This book is written from the perspective of hands-on operators and aims to share past
experiences and knowledge gathered over recent years.

Having moved into consultancy, the author is continually updating his knowledge in this rapidly changing
sector of logistics. This book also draws on the knowledge and experience of colleagues and peers and features
the results of recent studies and surveys from Europe and the United States.

Warehouses evolve. Technology has moved on apace and as a result, opportunities to improve efficiency
and effectiveness within the warehouse are constantly being introduced. This, together with increasing
demands from customers and internal pressures to reduce costs yet improve service levels, can prove a
significant challenge to warehouse and logistics managers everywhere.

The introduction of sophisticated automation, robotics and advanced software systems into warehouse
operations can potentially have an effect on logistics operations comparable to the introduction of the wheel
millennia ago. These advances in technology are likely to lead to a significant reduction in staft and improved
efficiency. This comes at a cost, however.

Not all warehouse operations are likely to benefit from such advances or can afford large investments in
technology. This book will examine the basic processes required to manage a warehouse effectively. In fact,
these processes need to be in place in all warehouses prior to any thoughts of introducing new technology.

Automating a bad process might make it quicker but certainly doesn’t make it more efficient. The author
recognizes the huge diversity in warehouse operations globally and although the book discusses current
concepts and technologies it concentrates in the main on how all warehouses can become more efficient and
effective, irrespective of budget.

Logistics is very much about trade-offs. This book will examine these in detail, as they will affect how
warehouse and logistics managers approach their jobs and the decisions they take. Major trade-offs include:

® cost versus service;

e storage capacity versus speed of put-away and retrieval;

® speed versus accuracy;

e lower inventory versus stock availability;

e cfficiency versus responsiveness;

e volume purchases versus storage cost and availability; and

° transportation costs versus storage costs.

These trade-offs appear both within the warehouse itself and also between the warehouse operation and other
logistics services.

This book has been written in such a way that it will be a useful reference point for staff involved in the
day-to-day operations of a warehouse, senior managers, designers and planners, external agencies who require
a basic understanding and, finally, those who are considering a career in warehousing and logistics.

Through the use of case studies and examples, the author shares fundamental tools and processes that have
been prevalent in the industry over the years and have been instrumental in assisting managers to increase
efficiency and reduce costs.

The book concentrates on the areas that challenge today’s warehouse and logistics managers. These include:

e improving efficiency and productivity whilst reducing costs;

e improving quality and accuracy;
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o the challenge of reduced lead times from customers;
e technological advancements;

o workforce availability and management;

e health and safety; and

e cffects on the environment.

Chapters 1 and 2 of the book discuss the roles of the warehouse and the warehouse manager in today’s supply
chain. Within these chapters we also examine one of the main challenges for warehouse managers — attracting
and retaining quality staff.

Chapters 3 to 7 analyse the individual processes within the warehouse, outlining areas where costs can be
reduced whilst productivities increase through the use of technology and improved methods.

Chapters 8 to 10 explore in detail equipment utilized within the warehouse, including warehouse
management systems, handling and storage equipment.

Chapters 11 and 12 discuss how to resource and calculate the costs of a warehouse.

Chapters 13 and 14 look at performance measurement in detail and also the opportunities afforded by
outsourcing.

Chapters 15 and 16 provide an insight into areas that currently take up a significant percentage of a
manager’s time today. These include health and safety and the continuing pressure on companies to reduce
the effects of logistics operations on the environment.

The final chapter looks at current advances in warehousing and attempts to predict the future. Areas
discussed in previous editions are now becoming commonplace and therefore a new way of thinking is
required.

The book has been written by a UK-based author and has contributors from both the United Kingdom and
the United States. They have all worked and lectured in many different countries. It is hoped that this book
will be read globally and that the information provided will resonate with warehouse operators, students and
management teams worldwide.

Books such as this are an excellent resource for today’s managers; however, they need to be used in
conjunction with other, easily accessible resources. These include discussions with your peers, staff on the
warehouse floor, the suppliers of warehouse equipment and consultants — all of whom have a wealth of
experience to share with today’s managers. Attending training courses to update your knowledge is also
beneficial when things are changing so rapidly.

A large glossary of terms and acronyms can be downloaded for free from the following website:
www.howtologistics.com.

There are online resources available for operators, including warehouse audits, space calculations, and lists
of useful websites. Many of these can be accessed free of charge.

The saying goes that a picture paints a thousand words, so in this edition we include more photographs of
the equipment and also links to videos where you can see the equipment and technology in action.

- |

Where you see the following symbol = followed by a video title and a url, you will be able to access a
video of the equipment or process discussed by linking to that url.

As video links online sometimes disappear or are moved, I have included some search clues should the
video not appear.

PowerPoint slides can be accessed from the following Kogan Page url to aid schools and universities who
have adopted the book in their curriculum: www.koganpage.com/WM3

A sister publication, The Logistics and Supply Chain Toolkit, is also available from Kogan Page.
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The role of the warehouse

Good books are the warehouses of ideas. (H G WELLS)
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Introduction

Warehouses have, in the past, been constantly referred to as cost centres and rarely adding value. The
movement of production to lower cost countries, the growth of e-commerce and increasing demands from
consumers has seen a step change in warehouse operations. Warehouses are now seen as a vital link within
today’s supply chains. In fact, as stated in a recent survey by Motorola (2013):

fewer organizations continue to view warehouses and DCs simply as commoditized links between endpoints of the supply chain.
Warehouses are no longer necessary evils that are fundamentally cost centers. The movement from linear to complex, multi-node supply
chains recognizes this shift in perception, and is being driven by greater volatility, constrained capacity, evolving regulations, major shifts in
customer demographics and buying patterns, and increasingly demanding customer and supplier requirements. Warehouses today can drive
competitive differentiation and, by doing so, increase profitable growth.

The way consumers shop today, their behaviour and expectations, are having a significant effect on how
retailers are engaging with their customers. Retailers have to become more innovative within their supply
chains and therefore pressure remains on managers to increase productivity and accuracy, reduce cost and
inventory whilst improving customer service in the face of significantly reduced order lead times.

As an introduction to the main aspects of the book we set the context by examining the role of the
warehouse in today’s society and its likely place within future supply chains.

We will also look at the factors involved in choosing a suitable location for a warehouse and how many
warehouses might be required.

We have also taken four examples of specialist warehousing and expanded on these. We believe that the
same underlying principles apply whatever type of warehouse you operate. The role of a supply chain, and
therefore a warehouse within that chain is to deliver the right products, in the correct quantity, to the right
customer, at the right place, at the right time, in the right condition, at the right price — the seven rights of
customer service. We can also include an eighth ‘right’ today, that being ‘at the right cost environmentally’.
The warehouse plays a significant role in this. Delivering the right product in the right quantity relies on the
warehouse picking and despatching products accurately. Delivering to the right customer at the right place, on
time, requires the product to be labelled correctly and loaded onto the correct vehicle with sufficient time to
meet the delivery deadline. The warehouse also has to ensure the product leaves the warehouse clean and
damage free. In order to deliver at the right price we require a cost-efficient operation that provides value for
money.

Finally, the warehouse has to play its part in ensuring that the supply chain is operated in an
environmentally friendly way through the use of alternative energies, improved efficiency, waste management
and committed staff which is very topical with US president Donald Trump announcing in June 2017 that he
will withdraw the country from the international Paris Agreement on climate change.

The warehouse is therefore crucial in delivering the perfect order — On Time, In Full, Damage Free and
with the Correct Paperwork. In the past, warehouses were seen mainly as stockholding points, attempting to
match supply to demand and acting as a buffer between raw material and component suppliers and the
manufacturers and between the manufacturers and the wholesalers and retailers and/or consumers. Stock
visibility along the supply chain was limited and information flow was very slow, resulting in companies
holding more stock than necessary.

Warehouses also fulfilled a major role in storing raw materials. As land and buildings were relatively cheap,
the cost of holding significant quantities of raw materials and finished stock was seen as the norm and totally
acceptable.

Production runs in those days were very long as it was an expensive process to change machinery, models,
colours, styles, etc. The economy was also seen as supply-driven with manufacturers producing products in the
hope and expectation that retailers would stock them and consumers would buy them.

As a result, there was a large proliferation of warehouses, not all of which were fit for purpose, and

stockholding increased appreciably.

In today’s market with expensive land, buildings, labour and energy costs, together with the introduction of
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concepts such as just in time (JIT), efficient consumer response (ECR) and quick response (QR), companies
are continually looking to minimize the amount of stock held and speed up throughput. The use of tools such
as postponement — where products are finalized in the warehouse, not at the manufacturing location — are
becoming commonplace.

We have gone from a ‘push’ to a ‘pull’ supply chain over recent years. In fact, the phrase ‘supply chain’ can
be a bit of a misnomer; rather, it should be called a demand chain, with consumers holding sway.

In the past, manufacturers produced goods and passed them onto the retailers, expecting them to sell as
many of their products as possible. The manufacturers operated a large number of local warehouses and
delivered product direct to store.

This situation changed in the 1980s when retailers took significant control of their supply chains and began
to build national and regional distribution centres. This changed the face of warehousing with a move towards
larger, multi-temperature sites owned by the retailers and in many situations operated by third-party logistics
companies.

These sites continue to grow, with Tesco recently building a 1.2 million square foot warehouse at Teesport
in the United Kingdom and Target in the United States operating a 3.4 million square foot import warehouse
and distribution centre in Rialto, California. The location of these warehouses is also part of a movement
towards port-centric logistics.

Budget supermarket retailer Lidl plans to operate a warehouse at London Gateway, the United Kingdom’s
newest port complex. The siting of warehouses close to ports is not confined to seaports; we are also seeing a
growth in logistics centres in and around airports.

CASE STUDY Tradeport Hong Kong

Background

Established in 2001, Tradeport Hong Kong is the only regional distribution centre located at Hong Kong
International Airport (HKIA), which is the world’s busiest cargo airport. Serving 100+ airlines collectively
flying direct to over 190 destinations worldwide, including 40 cities in Mainland China, HKIA handled over
4.5 million tons of air freight during 2016.

The Tradeport operation is a premium-grade logistics centre comprising 300,000 sq ft of space from where
they provide customers with logistics solutions, including vendor-managed inventory, kitting, pick and pack
services.

With its unique on-airport location and highly secure TAPA (Class A)-certified facility, Tradeport
provides logistics services for products that are time-critical, fast-moving and valuable — for example
electronics, luxury items and industrial parts.

Strategically located at the heart of the Pearl River Delta region of southern China, Tradeport’s hinterland
embraces a population of 100 million people, increasingly inter-connected by high-speed rail, road and bridge
infrastructure networks.

The challenge

Tradeport’s initial discussions (back in 2004) with Eurocopter Asia (now Airbus Helicopters Asia) identified a
need to provide a storage-and-service solution for critical spare parts and emergency handling service for over
1,500 helicopters operating in the Asia Pacific region. The spare parts portfolio consists of 16,000 stock
keeping units (SKUs) with inventory replenished on a weekly basis via consolidated air freight shipments from
France and Germany. The geographic territory to be serviced from the Hong Kong hub includes 30 countries
reaching from North Asia down to Australasia and across the Pacific Ocean.

According to Even Lam, Tradeport’s Chief Operating Officer:

the demands were very challenging, including extremely high requirements for speed of response and
service levels. The emergency response element for Aircraft on Ground (AOG) scenarios requires parts
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being picked and packed, ready for despatch on the next flight out, within a maximum of just two hours
from the phone call requesting support; with the service available around-the-clock, 24/7/365, including on
public holidays.

The solution

Tradeport worked with the customer on developing solutions for the challenging service requirements. It was
clear that taking a pro-active, collaborative approach to tackling the issues would be critical to achieving a
successful outcome.

Due to the 24/7/365 service requirements, Tradeport management engaged closely with all key members of
the front-line operations team throughout the solution development process, in order to finalize a solution
that would work for all stakeholders in the project.

Successful employee engagement resulted in a creative solution for staff involved in the call-out roster,
including targeted changes to remuneration and company provision of mobile equipment, together with
training from the customer.

The benefits

During the past decade, the scope of the programme has developed and grown in line with the customer’s
business needs. The Tradeport spare parts operation is now internationally recognized as providing some of
the best service levels across the entire network of Airbus Helicopters.

Tradeport’s Chief Executive Officer, Kenneth Bell adds:

Engaging the key stakeholders from the outset — including our staff, who ultimately have to deliver on these
high service standards, day-in and day-out — was a fundamental step in empowering the whole team with
the confidence to make it happen.

The trend towards outsourcing Western production eastwards has resulted in companies having to hold
higher levels of finished goods stock than previously. This is to cover the extended lead time between
production and final delivery.

Containers from Shanghai to the United Kingdom, for example, can take upwards of 31 days, not including
clearance at the port of entry.

¢ VIDEO 1.1 Samsung Television Supply Chain (https://youtu.be/KCFL]cF6LFQ)

el

Video 1.1 shows a Samsung television being moved between a UK port and a customer. Note the role of
warehouses in this operation including at the store.

The recent elections in the United States and Europe and the United Kingdom’s planned exit from the
European Union potentially point towards anti-globalization and a more protectionist approach with the
opportunity to bring production closer to the point of consumption. This could well have an impact in the
future as we see unparalleled uncertainty within today’s supply chains.
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T;Lpes of warehouse operation

There are many different roles for a warehouse in today’s supply chain. As can be seen in Figure 1.1,
warehouses can be operated by raw materials suppliers, component and finished goods manufacturers,
wholesalers, retailers and companies involved in reverse logistics. The warehouses can be owner operated or
subcontracted to third-party logistics providers.
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FIGURE 1.1 Warehousing in the supply chain
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These warehouses fulfil the following roles:
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Raw materials stomge

These warchouses store raw materials and components either close to the point of extraction or close to the
manufacturing point. Raw materials must be held in order to ensure continuous production. These materials
include plastics, precious metals, sand, aggregates, cocoa and other food ingredients etc. Food products may
also be purchased in advance to guarantee supply in the event of poor weather conditions and possible conflict.

Storage facilities can include buildings, tanks, hoppers and also open spaces.
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Intermediate, postponement, customization or sub-assembly facilities

These warechouses are used to store products temporarily at different stages in production. These centres are
also used to customize products before final delivery to the customer.

Postponement and sub-assembly activities can include the following:

e specific packaging or labelling being changed or added, eg for store-ready items or printing in different
languages;

e computer assembly to include different graphics cards, memory chips, software, etc;
e product bundling for promotional activity;
e country-specific items being added such as electrical plugs; and

o special messages being added, eg stencilling of greetings messages on mobile phones.
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Finished goods storage

These warehouses store products ready for sale, on behalf of manufacturers, wholesalers and retailers. They
provide a buffer or safety stock for companies, enabling them to build up stock in preparation for new product
launches, expected increases in demand and to deal with seasonality.
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Consolidation centres, sequencing centres and transit warehouses

Consolidation centres receive products from different sources and amalgamate them for onward delivery to
the customer or onto a production line. This can include just-in-time centres where automotive parts are
delivered to a warehouse where they are brought together and sequenced for delivery onto the production line.

They can also be retail stock consolidation warehouses where products from different suppliers are
consolidated for onward delivery to the stores. Rather than deliver part-loads to the National (NDC) or Retail
Distribution Centres (RDC), manufacturers deliver to these consolidation facilities where their stock is
amalgamated with other suppliers for onward delivery to the NDC or RDC. These differ from cross-dock
centres in that product can remain in the centre for a period of time awaiting call-off from the final
destination. Many of these consolidation centres are operated by third parties.
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Trans-shipment or break-bulk centres

Trans-shipment centres receive products in large quantities from suppliers and break them down into
manageable quantities for onward delivery to various locations.
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Cross-dock centres

Cross-dock centres are seen as being the future for warehousing alongside fulfilment centres. Efficient
consumer response and quick response within retail require operations to be able to move goods quickly
through the supply chain.

According to Datex Corporation there are four main scenarios where cross docking is used most frequently:

1. When the demand for any given inventory item is stable and shows strong consistency. These items can
be placed on a reoccurring fulfilment schedule using cross docking. This eliminates the need for surplus
inventory to be stored in case of out of stock situations.

2. When handling time-sensitive and perishable inventory. Due to the reduced shelf life, inventory needs to
reach retailers with a reasonable remaining shelf life. By foregoing storage and utilizing cross docking,
delivery time is reduced. This provides the goods with a longer sales window.

3. Because customers cannot expect a specific inventory item to be in stock, cross docking can be utilized to
quickly deliver bulk shipments of varying inventory on a reoccurring schedule. In this case, out-of-stock
scenarios are not a concern and storing surplus inventory is not necessary.

4. When fulfilling orders for which customers are willing to wait. With items such as appliances and
furniture, customers typically expect a short delivery period. Rather than storing these large items in-store
or at a distribution centre, retailers can efficiently fulfil orders from a single facility using cross-docking to
help reduce the delivery period.

Cross docking requires deliveries into these centres to be already labelled and ready for onward delivery. Here
the items are identified and consolidated with other deliveries, ready for despatch. Items should remain in the
warehouse for as short a time as possible. Same-day receipt and despatch is the target.

Although companies are beginning to realize the efficiency of cross docking, there are a number of barriers
to a successful introduction. These can include warechouse management systems support, quality control
systems, reliability and cooperation of suppliers and carriers, warehouse design and uncertain demand. Cross-
dock warehouses or transhipment centres are also utilized in outlying geographic areas to transfer products
onto local, radial distribution vehicles. This transhipment process can take place either inside or outside the
warehouse. Swap bodies or demountable bodies can also be used together with stand or drop trailer systems.
Typical cross-dock products are perishable items such as fruit and vegetables, flowers, meat and fish, which
need to be moved quickly through the supply chain. Motorola’s recent study (2013) showed that 31 per cent
of companies practised cross docking and this was expected to increase to 45 per cent by 2018.
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Sortation centres

Sortation centres are used in the main by letter, parcel and pallet distribution companies. Goods are collected
from all parts of the country, delivered into hubs or sortation centres, sorted by zip code or postcode,
consolidated and delivered overnight to their respective distribution areas for onward delivery. These
operations are increasing and the hubs are getting bigger in order to cope with the growth in e-commerce.
Today’s retailers are also moving towards automated sortation centres with pallets being de-layered on
entry, the use of mini-load systems for temporary storage and retrieval and finally automated pallet build on

exit.
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Fulfilment centres

The growth of e-retailing has seen an increase in the number of customer fulfilment centres. These
warehouses have been designed and equipped specifically to manage large volumes of small orders. The two
videos show the fulfilment operation of an internet retailer called i-herb.com and how it has moved from a
person-to-goods system to that of a goods-to-person system.

i1 VIDEO 1.2 iHerb.com person-to-goods system (https://youtu.be/CO4thqctbFY)
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VIDEO 1.3 Video Case Study of Perfect Pick — iHerb.com: A Healthy Injection from Opex
Corporation (https://youtu.be/txOylrel GgM)

Key words: iherb.com, Hebron DC, Bastian Solutions
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These centres can also double up as returns processing centres, as e-commerce has a larger percentage of
returns than bricks and mortar retail activities.
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Rewverse logistics centres

The growth of e-retailing and specific environmental legislation such as the European Union’s Waste
Electrical and Electronic Equipment (WEEE) Directive (2007) has compelled companies to focus time and
energy on reverse logistics. Today, companies recognize that returning product to stock or disposing of it
quickly can positively affect cash flow.

As a result, a number of warehouses have been set up specifically to deal with returned items. Third-party
contractors are providing a service to retailers where customers return unwanted or defective items to the
stores; the items are then consolidated and sent to the returns centre, where they are checked and either
repackaged, repaired, recycled or disposed of.

Wiaste legislation has also resulted in large quantities of returned packaging having to be disposed of in an
environmentally friendly manner. This includes sortation by type and use as fuel or recycled material. There
are case studies in the environmental section that go into more detail on this subject.

Other reverse logistics processes include the return of reusable transit packaging equipment such as roll
cages, barrels, kegs, pallets, tote boxes and trays. When used in the food industry added services include
washing and sanitizing the items before they re-enter the supply chain.

For example, XPO Logistics, a 3PL, service and maintain more than a million roll cages, as well as 230
million trays, flower buckets and dollies for Tesco. Recent and planned initiatives include the development
and implementation of a live data capture system and the trial of a segregation system to improve the quality
and value of plastic waste.
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Public sector warehousing

Outside the commercial world there are also warehouse operations which support the public sector, armed
forces and the third sector.

The increasing number of natural disasters such as earthquakes, droughts and tsunamis is resulting in third-
sector organizations opening up warehouses in strategic locations across the globe. This ensures that they are
closer to the disaster areas and thus able to react quicker.

Other public sector warehouses will store supplies for local government facilities such as schools and offices.
Products will include stationery, uniforms, furniture, computer hardware and software, etc.

All the warehouse operations mentioned above can either be owned or leased by the principal or owned,
leased or operated by third-party companies on behalf of a principal.

Warehouses operated by third-party logistics providers are either dedicated operations on behalf of a single
customer or can be shared-user or public warehouses where a number of different customers share resources
and are accommodated under one roof.

These include:

e companies with different products but with common customers such as retailers or automotive
manufacturers;

e companies with the same or similar products delivering to common customers, eg tyre manufacturers,
bicycle manufacturers, pharmaceutical companies and consumer goods companies;

e companies needing similar types of service, eg fulfilment or returns processing; and

e companies requiring the same environmental conditions, eg hazardous goods, explosives or temperature
controlled.

Users of shared-user warehouses are, in the main, companies looking for economies of scale through sharing
facilities, equipment and labour costs. They can also be start-up operations where the scale of business doesn’t
warrant a dedicated facility initially.
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Why do we hold stock?

A supply chain with the minimum amount of stock within its pipeline is utopia. Unfortunately, this happens
very rarely. Our society and our markets are not predictable and therefore we need to hold stock at various
stages within the supply chain. Increased consumer demand for greater choice has resulted in a proliferation of
product ranges and sizes leading to unprecedented demands on storage capacity.

Reasons for holding stock are as follows:
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Uncertain and erratic demand patterns

Suppliers of ice cream, suntan lotion, umbrellas and the like will potentially experience erratic demand
patterns based on the changeability of the weather. Other unpredictable sales can revolve around the launch of
a new product and the progress of a team in a major competition such as football's World Cup or baseball’s

World Series events.
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Trade-off between transport and shipping costs, justifying larger shipments

The ability to move product in large quantities tends to attract lower costs per unit. The trade-off here is
between the cost of storing additional units compared with the higher cost of transport for smaller, groupage-
type deliveries. If the transport cost is very attractive, then additional storage space will be required. There also
has to be a strong conviction that all the items purchased will be sold.
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Discounts via bulk buying

The possibility of reducing the unit rate through buying in greater quantities is always an attractive
proposition for buyers. This can, however, have a negative effect overall if the company fails to sell all of the
additional units purchased or has to sell at a loss to clear the warehouse. In this situation it is our contention
that the whole-life cost of the item is calculated before the decision is made to purchase additional quantities.
These costs will include additional storage and handling costs, obsolescence, damage, working capital interest,
possible discounted sales and disposal costs. A trade-off exists between lower unit purchase costs and
increased storage costs per unit. 'm sure there are many warehouses out there holding obsolete stock due to
the overenthusiasm of procurement and sales staff!

CASE STUDY

A recent example was a company that had the licence to utilize the images from a well-known film franchise
on its packaging. They had an issue with a lack of space within the warehouse yet they were still holding
packaging relating to episode one of the film franchise whilst episode four had just come out in the cinema.
This packaging was completely obsolete although could be sold to a recycling company thus freeing up space
and recovering at least some of the cost. Companies will always end up with surplus stock if they have
forecasted incorrectly — it is how quickly this is resolved which makes the difference between an efficient
operation and one with insufficient space.
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Fluctuation in the price of raw materials and finished goods

Certain products fluctuate in price significantly and can also be affected by weather conditions. Companies
may therefore buy significant quantities when the price is advantageous or when weather conditions dictate.
This will necessitate additional storage capacity.
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Distance between manufacturer and the end consumer

As mentioned earlier, the distance finished stock has to travel today requires a greater amount of stock to be
held in the local warehouse. Lead times can be anything between four and eight weeks depending on the
manufacturer’s location. The trade-off here is between more expensive local suppliers and producers and
increased costs in transport and inventory holding costs.
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Cowver for production shutdowns

Many manufacturing companies and sectors continue to shut down their operations for vacations, machine
maintenance and stock counts. As a result, retailers and wholesalers need to build up stock prior to the shut-
down period to ensure stock availability for their customers. Manufacturers will also build up a stock of
components to ensure that their production lines are not brought to a standstill as a result of supplier

shutdowns.
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Ability to increase production runs

Changing or adjusting production lines in order to accommodate changes in models, colour, design features,
etc is expensive. The longer the production run is, the lower the cost per unit to produce. However, the trade-
off here is between the lower cost per unit versus the additional cost per unit for storage.
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To manage seasonal production

Certain food and drink products are produced at specific times of the year and therefore need to be stored
until required.
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High seasonality

Seasonality can be a period of time such as summer and winter or a specific date in the calendar such as
Easter, Valentine’s Day, Independence Day, Singles day, Eid, or the Chinese New Year. Figure 1.2 shows the
stock buildup for a chocolate manufacturer in the run-up to Easter. As can be seen, pallet storage ranges from
500 pallets to a staggering 10,000 pallets at peak.

51



FIGURE 1.2 Seasonality: chocolate
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Large sporting events can also have an impact on the requirement for additional storage. This includes the

World Cup, the Olympics, Super Bowl final and World Series baseball, etc. Figure 1.3 shows the activity of a

clothing manufacturer leading up to the two distinct seasons of summer and winter collections.
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FIGURE 1.3  Seasonality: apparel and equipment
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Spare parts storage or maintenance stores

To ensure an uninterrupted production line operation, manufacturers need to hold stock of spare parts just in
case an item becomes defective. This can be expensive but the trade-off here is between the cost of the part
together with its holding cost and the potential breakdown of the production line and the consequences that
brings with it. This doesn’t mean, however, that these items should not be reviewed regularly and decisions
taken as to whether to stock them or not. The decision to stock the parts and in what quantities may well be
managed by the supplier under a Vendor Managed Inventory (VMI) agreement. The supplier will decide on
the type and quantity of parts to be stored based on historical usage information across a number of
companies. Things to take into account include supplier lead time and machine failure rate. The advent of 3D
printing could have a significant effect on this sector in the future.

In the meantime there remains a requirement for the storage of spare parts and therefore companies are
looking at technology to reduce the cost of these types of operation where products are stored just in case
rather than just in time.

An interesting example is the following case study where a company has used 5S techniques to find waste
within their operation. Having done so they then needed to find a solution.

ApexSupplyChain.com/Actylus (Case study courtesy of Apex Supply Chain Technologies, Inc)

Munters: A global OEM’s approach to process savings

Problem: Munters’ old bin system required manual scanning and cost hours of labour each day. Solution:
WESCO implemented the ACTYLUS™ Smart Bin System to eliminate manual scanning and stock-outs
and recover valuable floor space.

Result: Munters recaptured 700+ employee hours/year and saved nearly $44K in labour costs.

Today’s lean-focused OEMs are always on the lookout for ways to eliminate waste and optimize
productivity. Many use the 55 method of workplace organization with its mantra, ‘A place for everything, and
everything in its place.

For Munters, a global manufacturer of air treatment and climate control solutions, this focus on Lean and
58S is a daily practice. Its Amesbury, Massachusetts plant manufactures massive air treatment units for some of
the world’s largest and most demanding customers. Meeting their deadlines can have significant financial
implications, so it’s crucial that supplies for each project are always in the right place, at the right time.

Finding a better bin system

One process that Munters wanted to improve through the 5S method was how the company managed its
OEM electrical inventory. Production workers were required to scan low bins on a daily basis, which meant
they had to walk to a cabinet, pick up a scanner, walk back to their station, scan the bin’s barcode, then make
another round trip to return the scanner. At that point, a supervisor would have to enter those orders into the
ERP system. This cost the company roughly 3% hours of lost labour each day — that’s 728 hours a year.

This process often led to over-ordering, since production workers were more focused on preventing costly
stock-outs, not inventory carrying costs. This resulted in a significant amount of safety/reserve stock, excessive
inventory costs and the need for extra storage space.

WESCO’s Supply Chain Solutions team had recently learned about the ACTYLUS™ Smart Bin System
from Apex (as seen in Figure 1.4).
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FIGURE 1.4 Apex Corporation’s ACTYLUS™ Smart Bin System
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These cloud-based devices constantly monitor bin levels and send replenishment orders directly to
WESCO’s ERP system. Kevin Spearman, Materials Analyst Supervisor, Global Operations, decided to give
them a try and track his results. A short time later, WESCO had implemented 10 ACTYLUS units to
automate supply replenishment orders for Munters’ production lines and panel assembly area.

Immediately, Spearman began seeing the results. The first obvious win was a reduction in wasted steps by
the staff. Since the units are located near the point of use, employees can now pick up supplies in seconds.
ACTYLUS eliminates barcode scanning and all those wasted steps, providing even more productivity gains.

In total, Munters employees will save more than 101,000 steps a year — that’s 700 employee hours that can
be channelled back into production. And since supervisors no longer manually enter orders into the ERP, they
can now turn their focus to more productive tasks.

In all, Munters gained 108 square feet of productive floor space by reducing reserve stock. With real-time
visibility into supply levels, WESCO can now help Munters achieve the Lean cost savings and efficiency it
needs to compete in the global marketplace. WESCO has also been able to reduce delivery runs from five
days a week to four —a 20 per cent saving in the account’s operational costs.

According to Spearman: ‘ACTYLUS wasn’t just a great fit for our 5S programme, we also saw ROl in 2%
months.’

A further enhancement with these bins is the use of infra-red beams to record whether the correct number of
items have been extracted from the bins. Utilizing pick to light the infra-red system removes the requirement
of turning the light off as this is done automatically as the picker’s hand is removed.
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Work-in-progress storage
Many companies will part-build products in anticipation of orders. The chocolate manufacturer mentioned

above produces the two halves of the Easter egg prior to receiving any firm orders. This enables them to
complete the process at a later date, once they know the type of packaging, style and insertions required.
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Investment stocks

A number of products can increase in value the longer they are held in storage. These include fine wines and
spirits, cigars, precious metals and stones, antiques and fine art.
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Document storage

Both public bodies and private companies have an obligation to store documents over a period of time. These
can include correspondence, invoices, accounts, etc. This can be a legal requirement. Other examples include
evidence storage and patient records by the emergency services.
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Maturation and rz'pening

Some products require longer-term storage in order to improve the quality or the maturity of the product.
Examples include certain meats and cheeses.
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Consignment stock

There are examples where manufacturers will utilize their customers’ warehouses to store their goods. This is
called consignment stock where the customer only pays for the stock once it has been used or consumed. This
takes pressure off the supplier to hold more stock and ensure delivery on time whilst the customer has
available stock within the warehouse but has yet to pay for it, thus increasing flexibility and improving cash

flow.
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Warehouse location

Locating a warehouse strategically and in the most cost-effective geographic location is one of the most
important decisions a company will make. For example, in terms of fulfilment centres, because of the nature
of deliveries, an important criteria is the need to be located near to the motorway/high-way network and to
the parcel hubs to delay the latest collection time from the parcel companies and therefore enable companies
to introduce a later order cut-off time for next day delivery.

For example, Shop Direct — the UK’s second largest pureplay eTailer — has its fulfilment centre on the same
site as Yodel’s parcel distribution hub.

Grocery retailers with online sales will have a requirement to be much closer to their customers due to the
different temperature regimes of the products being delivered.

The selection of a warechouse location requires multiple criteria to be assessed, including both quantitative
and qualitative data.

Many companies will look at the location and size of customers, which, although relevant, is not as
important as it would be when locating a retail outlet. According to a European survey carried out in 2016 by
Prologis and EFT the key factors shaping location choice include proximity to economic centres and the
presence of modern and efficient infrastructure. Positioning to serve global trade routes is also important.

Favoured locations include those within the Benelux countries and in Central and Eastern Europe (CEE).
Many of these locations are oriented along international and global trade flows and are near Europe’s major
consumer markets. Other factors include transportation costs, land cost, skilled labour availability, travel
minimization and overall cost of operation. The environment will also play a part in the decision-making
process. The following are specific factors that need to be taken into account when deciding on a warehouse
location:

e cost of land, rent and rates;

® access to transport networks;

® proximity to multimodal hubs;

o availability of affordable, skilled labour;

e transport links for staff;

o availability of funding, grants, etc;

e availability of existing buildings;

o availability and cost of utilities including telecoms;
e availability of finance and resources;

e goods traffic flows;

® proximity to ports and airports;

® location of suppliers and manufacturing points; and

e the potential neighbours (eg proximity to oil storage depots can be a negative factor as ASOS found out to
their cost during the Buncefield oil disaster).

According to the Prologis 2016 report the top-three ranked location factors were:

e proximity to economic network;
e transport cost; and

e real estate cost.
When asked what the likely drivers for warehouse location will be in 2020, these included the following:

e availability of qualified staff;
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e improving global trade volumes; and

e infrastructure improvements.

A recent report by DTZ (2014), as can be seen in Figure 1.5, stated that the global top-ten least expensive
markets for warehousing are dominated by China and India, with Hyderabad being the most affordable.
Milan surprisingly, Atlanta, Memphis and Nairobi are also in the top ten. Costs in all these markets are below
US $100 per square metre per annum. Meanwhile, London Heathrow remains the most expensive area
globally — at just below US $350 per square metre per annum, followed by Hong Kong, Zurich, Singapore
and Oslo. Hong Kong is projected to see the biggest cost decline in the next five years, with occupiers
continuing their migration to more affordable premises in mainland China and the fact that it is very difficult

for Hong Kong to further expand its port facilities.
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FIGURE 1.5 Warehouse costs globally (courtesy of DTZ)
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Demirel ez a/ (2010) provide a comprehensive list of criteria for location decision making. In a Savills
(2013) survey, the top nine requirements for e-retailing operations in terms of location were as follows:

e land/rent/lease costs;

® access to affordable labour;

® cxpansion space available;

e close proximity to parcel hub;

e close to motorway network;

e central location (covering all United Kingdom);
o close proximity to consumers;

e government incentive; and
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o close proximity to higher skilled labour.

Fortunately, the decision on where to site a warehouse does not have to be totally manual as there are a
number of software programs available that will take the majority of these criteria into account and produce a
number of viable alternatives.

Many of these systems work on the basis of volume centre of gravity calculations that locate the warehouse
at the centre of supply and demand by minimizing distances to customers and from suppliers.

A more accurate method is to utilize the cost centre of gravity calculation, which locates the warehouse at
the centre of supply and demand by minimizing transport costs to customers and from suppliers.

Route planning and optimization software will produce a viable location; however, supply chain

optimization tools will further enhance this decision.
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FIGURE 1.6 Factors determining the location of a warehouse

Selection criteria for warehouse location

SOURCE Adapted and reprinted from Expert Systems with Applications, Multi-criteria warehouse location selection using Choquet integral,

Tufan Demirel, Nihan Cetin Demirel, Cengiz Kahraman, May 2010, with permission from Elsevier
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Number of warehouses

There is an ongoing debate as to whether companies are going to increase or reduce the number of
warehouses operated within the supply chain. A recent survey by Motorola showed that 35 per cent of the
respondents planned to increase the number of warehouses operated whilst 36 per cent looked to increase the
size of their existing facilities.

According to Savills’ latest Big Shed Briefing report (2017), total take-up of UK warehouse space (units
100,000 sq ft +) was the highest recorded at 34.6 million square feet. According to Kevin Mofid at Savills, this
has been assisted in no small part by the insatiable appetite of online retailers to acquire warehouse space as
consumers shift to making purchases away from the High Street. Indeed, in 2016, online retailers have
accounted for 29 per cent of all of the space transacted.

There is no doubt that the move to multichannel retailing is having an effect on the number and size of
locations operated.

The increasing cost of fuel, a move towards nearshoring and a requirement to be nearer the customer could
see the number of local warehouses and distribution centres increasing with cross-dock operations being
favoured by more companies.

As with most areas of the supply chain there is a trade-off here. We can see from Table 1.1 that most costs
are higher if multiple warehouses are chosen; however, all of these costs can be offset by a significant
reduction in local transportation costs and improved service.
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TABLE 1.1 Comparison between many and fewer warehouses

Criteria Many warehouses Fewer warechouses
Inventory costs Higher Lower
Customer reaction time  Quicker Slower
Facility costs Higher Lower
Inbound transport cost ~ Higher Lower
Outbound transport cost Lower Higher
Systems cost Higher Lower

In terms of inventory we need to be able to calculate by how much we will increase or reduce our safety
stockholding when we change the number of warehouses operated.

One way of doing this is by using the Square Root Rule which was first introduced by David Maister in
1976. Maister’s rule enables companies to quickly calculate the reduction or increase in safety stock required
when the number of warehouses is changed.

It states that the total safety stock in a supply chain is proportional to the square root of the number of
locations at which a product is stored. The calculation is as follows:

Reduction in stockholding (%) = [1 - (Vx + Vy)] x 100

Where ‘y’ is the original number of warehouses and %X is the proposed number of warehouses.

This calculation cannot be used in isolation. Other factors, such as supplier and customer lead times, the
product itself (different types of electrical plug for example), transport costs and distribution centre costs also
have to be taken into account.

The rule is based on the assumption that the amount of safety stock in each existing warehouse in the
system is approximately the same.
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Supply chain trends affecting warehouses

This section examines current trends within today’s supply chain and how these are likely to affect warehouse
operations.

The e-commerce phenomenon will continue to grow both for business-to-business (B2B) and business-to-
consumer (B2C) sectors. From a convenience point of view and under greater environmental pressure, grocery
home shopping and delivery will also grow significantly.

This will necessitate more fulfilment centres and returns processing facilities.

Retailers and manufacturers will continue to look for further cost savings as markets become even more
competitive. Warehouses will be expected to be more efficient and cost-effective, with the likely closure of
inflexible buildings and inefficient operations.

Retailers will continue to take stock out of the supply chain, leading to increases in stockless depots,
transhipment and consolidation centres and cross-dock operations.

The cost of transport and stock-reduction targets could potentially bring manufacturing closer to the
consumer. Eastern Europe has recently become a centre for manufacturing within automotive and electronics
and nearshoring is becoming a distinct possibility with US and European companies bringing some
production back to their shores.

The increase in port-centric logistics has resulted in companies building large warehouses as close to the
ports of entry as possible. As mentioned, Tesco’s 1.2 million square foot warehouse at Teesport, UK is a
typical example.

The miniaturization of products such as mobile phones, DVD players and computers, together with the
increasing use of electronic media for listening to music and reading books via downloads, is likely to result in
less space required for these types of products but greater security.

The sustainability agenda will also play its part within the supply chain. This will result in the development
of further brownfield sites, linkages to rail and potentially canal and river networks, and self-sufficiency in
terms of energy use.

Future warehouses will be expected to be carbon positive, which will be backed up by legislation in the
future. UK retailer John Lewis built a new distribution centre in the United Kingdom with a view to
significantly reducing its carbon footprint. Early results showed savings of 18 per cent in energy costs, 45 per
cent in water usage, an overall reduction of 40 per cent in CO, emissions and a cost saving of circa £250,000
per annum.

It is expected that new warehouses will be targeted with having their own means of power generation, be it
solar or wind, and may also convert waste into power. Greater collaboration within the supply chain both
vertically and horizontally will lead to greater consolidation and an increase in shared-user operations. This is
likely to lead to a reduction in the number of smaller warehouses and the construction of purpose-built
centres.

The ability for companies to work closely with each other and trust each other will be a major factor as to
how quickly this collaboration takes place.
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The growth of e-fulfilment and its effect on the warehouse

According to a recent Transport Intelligence (TI) report, retail e-commerce sales are expected to rise to
$3,578.06 billion by 2019. The report provides data for a number of different countries showing total e-
commerce sales and e-commerce sales as a percentage of total retail sales. These sales include both products
and services ordered over the internet but exclude travel and events tickets.
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TABLE 1.2 Retail e-commerce sales

e-commerce e-commerce sales as a % of e-commerce e-commerce sales as a % of total

Country  sales 2014 total retail sales 2014 sales 2019 retail sales 2019
China $472.91 12.4% $1,973.04 33.6%

billion billion
USA $298.26 6.4% $534.95 9.8%

billion billion
UK $86.81 13% $143.18 19.3%

billion billion

With regard to warehousing, pure internet traders have had an advantage in developing purpose-built facilities
according to a recent T1 report for Savills (2013) whereas existing retailers and manufacturers who are selling
online need to adapt existing logistics systems and facilities to meet these new demands or create new ones to
accommodate the move to multichannel retailing.

The report suggests that the tipping point for dedicated e-commerce fulfilment centres is approximately
200,000 orders and that warehouses are in the region of 20-60,000 square feet.

There are significant challenges for warehouse managers when operating an e-fulfilment warehouse.

First, these warechouses are significantly impacted by seasonality. The demand on staff and equipment varies
tremendously with the seasons: large, bulky items such as barbecues and garden furniture during spring and
summer and much smaller electrical products during the run-up to Christmas. These have very different
impacts on handling and storage equipment.

Secondly, the wide range of products stored requires warehouse managers to efficiently process low-value,
single-item orders. This is one of the main challenges facing all warchouses today but in particular those
dealing with internet orders. Picking and packing low-cost items utilize the same amount of labour and
equipment as for high-cost items but the margin is going to be significantly different.

Thirdly, as consumers flex their muscles in the market, accuracy and on-time delivery become paramount if
companies are to retain the loyalty of their customers.

Inventory management is another challenge for the warehouse manager. The increase in the number of
product lines will put pressure on the number of pick locations whilst slow-moving and obsolete lines can take
up much-needed space in the warehouse. From a picking point of view the proliferation of product lines will
result in warehouse managers having to look at alternatives to ground-floor pick locations such as mezzanine
floors, flow racking and carousels.

In order to release vital space to the warehouse operation, stock turnover has to be managed well and
decisions made quickly regarding the disposal of non-moving stock.

As discussed earlier, one of the main by-products of e-commerce is a large percentage of returns. This can
be between 30 and 40 per cent of outward volume. Significantly, many of the returns are good stock that can
be resold but have to go through a thorough quality check.

Mark Hewitt, ex-chief executive of iForce in the United Kingdom, sees this developing interest in returns:
There will be a growing demand for outsourcing e-fulfilment to companies that can also offer returns processing from the same facility, as
this will drive down costs by enabling a more efficient process for putting returned goods straight back into stock.

(Supply Chain Standard)

A number of the third-party providers are now assisting their clients with the disposal of the returned goods
through having their own eBay stores.

Next-day delivery is seen as the norm, which puts further pressure on the warehouse manager to balance
speed with accuracy. Allied to this is the requirement to be able to integrate systems with couriers and
customer services to be able to track and trace the progress of each order.
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According to Savills (2013) there is no current ‘blue-print’ for the optimum e-fulfilment centre design.
Different retailers adopt very different strategies.

Companies such as Amazon have developed unique systems that are capable of handling extremely large
volumes of different types of products (ranging from relatively small in size to larger goods).

Smaller businesses will carry out fulfilment in their retail premises until the volume makes this
unmanageable. Many small logistics providers and mail fulfilment firms now offer e-fulfilment, typically in
general warehouse premises used for other aspects of the business.

A number of multichannel operators have developed dedicated e-fulfilment centres, once online sales
volumes have become large enough.

Others have adopted a strategy of keeping e-retail volumes and traditional store volumes together, either as
an opportunity to utilize spare capacity or due to minimal advantage in separating channels.

To summarize, there are three types of fulfilment centre:

o integrated fulfilment, where internet sales are carried out alongside existing retail operations;
o dedicated fulfilment, carried out in a purpose-built facility; and
e store fulfilment, which involves picking online orders from existing retail shelves for separate delivery ex

store. A same-day courier service provided by Shutl boasts a record delivery time of 13 minutes 57 seconds
for an online order using this channel!

The third option has been favoured in the past for launching the service and establishment of e-fulfilment but
is least favoured for a substantive operation.

As IT systems become more sophisticated we are now seeing an amalgamation of the above with the system
deciding on whether to fulfil the order from the fulfilment centre, the store or even the supplier, whichever is
in close proximity to the consumer.

In this section we briefly discuss four specialist types of warehousing, customs warehousing, refrigerated
storage, fashion logistics and hazardous goods storage.
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Specialized warehousing

Customs warehousing by Barbara Scott and Gwynne Richards

This section is written specifically for the United Kingdom. However, most countries will have some form of
customs warehousing or Free Trade Zones.

The operation of running a customs warehouse can bring huge benefits to an international trade business by
delaying the payment of import duty and VAT and avoiding the payment of these taxes altogether in the case
of in-transit goods for example if the imported merchandise is exported outside the EU. This is particularly
useful if the company importing goods is unsure of the ultimate destination of the product, ie whether they
will be sold on the home market (in which case the duty must be paid) or re-exported duty unpaid.

This section deals only with customs warehousing, which is a regime for the importation and storage of
products imported from outside the EU which are liable to customs duty, VAT, anti-dumping duty, etc. It
does not deal with excise duty products — oils, alcohol and tobacco — which are covered by other specific
regulations.

Customs warehouses are operated by warehouse-keepers who must be authorized by HM Revenue &
Customs (HMRC). There are basically two types of customs warehouse. There is a public warehouse, which
is operated by a warehouse keeper who holds goods belonging to a number of companies. All customs
responsibilities lie with the warehouse keeper who must ensure the goods are not unlawfully removed from the
warehouse and must keep accurate stock records showing at all times the imported goods held under the
customs warehouse procedure. There is also a private customs warehouse authorization, which is granted for
one importer to store his own goods in his own warehouse. No special security measures (eg barred windows,
separate areas, etc) are required and there is no time limit for storing the goods in the warehouse. A number of
warehouse sites can be included under the same authorization.

As an example of a private warehouse, consider a business importing forklift trucks that are manufactured
in China. The rate of import duty at importation would be 4.5 per cent of the landed cost, insurance and
freight (CIF) value. If the annual import value is £20 million, the duty cost will be £900,000 and the VAT
impact, £4.18 million — a not inconsiderable sum. By obtaining an approval to operate a customs warehouse
(on the importer’s own site), the duty and VAT payments are delayed until such time as the forklift trucks are
sold into the UK market. At that stage an import declaration is made and the duty and VAT is paid. By using
the duty and VAT deferment scheme, up to a further six weeks of cash flow benefit can be obtained. If the
trucks are sold into the EU, only the import duty is payable provided the EU customer has a valid EU VAT
registration. If the forklift trucks are exported outside the EU, no duty or VAT is payable. The cash flow
savings and duty saving opportunities are obvious and significant.

It is true to say, however, that obtaining approval to operate a customs warehouse is not without its
difficulties. New EU legislation was introduced on 1 May 2016, which brought changes to the approvals
process and potential additional administrative costs for the warehouse keeper. A financial guarantee is now
required to cover the potential duty on all products stored in the warehouse. There is a way to avoid this
requirement and that is for the applicant to obtain HMRC approval as an Authorized Economic Operator
(AEO). An AEO is a trader or service supplier who, by satisfying certain criteria, is considered to be reliable
in their customs-related operations throughout the European Community.

AEQO status is an internationally recognized quality mark indicating that a company’s role in the
international supply chain is secure, and that customs controls and procedures are efficient and compliant.

It isn’t mandatory, but it gives quicker access to certain simplified customs procedures and in some cases the
right to ‘fast-track’ shipments through some customs and safety and security procedures.

AEOQ status is for businesses that are established in the EU, actively involved in customs operations and
international trade and have an Economic Operator Registration and Identification (EORI) number.

An operator with AEO security and safety status implies that apart from being reliable in the traditional
financial and customs terms, they are also compliant in respect of security and safety standards and can
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therefore be considered as a ‘secure’ trader and thus a reliable trading partner.

To obtain approval to operate a customs warehouse, the applicant Aas to reach certain AEO standards so
that achievement automatically grants a waiver from the need for a financial guarantee.

The customs warehouse operator will have to invest in a duty management system which interfaces directly
with the HMRC’s computer system known as CHIEF (Customs Handling of Import and Export Freight).

This will enable the discharge of the goods to be reported and any duties and VAT calculated. Additionally,
if there are daily removals of goods from the customs warehouse, the operator is likely to also need to be
authorized by HMRC to use Customs Freight Simplified Procedures (CFSP) and Entry in the Declarants
Records (EIDR); without these approvals, a full customs declaration must be submitted to and accepted by
HMRC before goods can be removed from the customs warehouse.

Customs warehousing can bring substantial benefits both in controlling the flow of merchandise and
savings in tax. A first step is to look at the business case and determine the costs and benefits. The use of a
customs expert in this area is strongly advised.
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Temperature-controlled warehouses (by Chris Sturman)

The growth in the refrigeration market, due to demand for food that can retain its freshness as opposed to
produce with a shelf life, has placed increasing pressure on cold and chilled store operators.

Refrigerated warchouses are in the main chilled (approx. +2° to +8°) or frozen (approx. —18" to —-25°)
although some specialist facilities for fresh produce can be slightly higher at around +8°. There can also be a
requirement for heated or air-conditioned facilities for some product storage such as chocolate.

The key function of a temperature controlled warehouse is to maintain the temperature of products at the
level at which they were received. Blast freezing and tempering chambers are used for managing any change of
temperature required and these activities should take place away from the main storage areas to minimize the
risk of temperature deviation (+/-) to goods being held in stock. Cold chain management, to adhere to food
safety regulations and maintenance of food quality and safety whilst managing significant energy and materials
handling cost levels are priorities.

At the same time, boards of directors and management need to assess fire and other serious business
continuity risks, which are major issues facing both the food processing and storage and distribution industries
in the United Kingdom. In particular, adherence to regulations relating to the use of ammonia as a refrigerant
need to be assured, along with the competence of the company’s own staff and any contractors used for
design, installation and maintenance. A business continuity and disaster recovery plan is a core requirement of
the business health and safety and good operating proactive regime, with clear management processes and
staff responsibilities being clearly identified and staff involvement and training being prerequisites.
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Materials handling and storage in a temperature-controlled environment

A wide range of storage media is used, all with the intention of optimizing storage capacity with accessibility,
given the high capital and operating fixed and variable costs prevalent in the sector. The most popular are:

e Wide, narrow and very narrow aisle racking. Used in faster-moving operations, particularly in order
picking by case and by unit. These suit secondary distribution layouts, where access to a wide range of
stock-keeping units (SKUs) is required, and delivery lead times are short. Often reserve stock is held in a
national or primary distribution centre (NDC or PDC).

® Drive-in racking. Used for bulk pallet storage and more frequently for longer-term storage, to suit seasonal
or batch production and supply peaks or production/packaging operations to meet different packing
formats.

e Mobile racking. Buildings must first be constructed with mobility in mind, as the building needs
substantial steel runners set flush into the insulated cold-store floor surface. Popular with smaller
companies that have higher volumes to store but also need accessibility for range and stock rotation.

e Automated storage. More common in continental Europe, although recent developments on behalf of
multinational food processors in the United Kingdom have seen two further high bay stores built and
commissioned for primary/national pallet storage and distribution. These are very economical for
customers if volume related, and best attached or contracted to a high-volume production plant. However,
they are totally dependent on design and WMS software for operational capability and capacity/speed, and
these demand high standards of presentation within the design pallet gauge. Reliability is key, with
benefits in low manpower and energy costs.

In the following video SSI Schifer has implemented an automated channel storage system in the deep-
freeze sector (-24°C) for the food manufacturer Mydibel in Mouscron, Belgium, utilizing a shuttle system.

A VIDEO 1.4 Cold storage warehouse with shuttles at -24°C from SSI Schiifer
S5 (httpa//bit.ly/2raF26t)

In Video 1.5 Swisslog have introduced automated guided vehicles into United States Cold Storage and utilize
cranes for automated put-away.

¢~ VIDEO 1.5 Connecting Production and Distribution in a Deep Freeze by Swisslog on behalf of

p -~

United States Cold Storage (https://youtu.be/e2XhW{Y68DY)

The most recently constructed frozen food facilities in the UK are highly automated sites, with high-density
storage areas. These types of storage media result in less air circulation and as a result reduced energy usage.

CASE STUDY (courtesy of SSI Schifer)

Established in 1989, A J and C I Snell is one of the UK’s leading fresh and frozen fruit growers, producing
1,000 tonnes of strawberries plus raspberries, blackberries and blueberries, along with a further 700 tonnes of
conventional and soil association organic blackcurrants. The company operates a state-of-the-art 2,000-tonne
capacity pack-house and pallet freezer store offering freezer storage, blast freezing, and puree production. Its
core business is the supply of fresh fruit to supermarkets.

Stored goods

Small fruits in a frozen (=18°C) warehouse environment.

Equipment & systems supplied
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Mobile racking system with 900 pallet positions.

Access steps and maintenance platform.

Customer statement

After considering a number of alternatives, we chose a mobile racking system because it provided us with
the space efficiency required to minimize our freezer running costs. The installation was effected very
smoothly and the system is problem-free and easy to operate. Our confidence in the high quality of the
equipment further justifies the long-term investment.

(Anthony Snell, Owner)

CASE STUDY Migros and Knapp

Migros is the largest Swiss retail company with 631 stores in Switzerland. The company is a conglomerate of
the various cooperatives, public limited companies and charities that form the Migros community. Its core
business is food retail, represented by the Migros stores of the regional co-operatives, accounting for well over
60 per cent of turnover.

The challenge

Every day at the Zurich location, up to 1,400 dairy, convenience and catering articles, including baked goods,
arrive on site on pallets either in standardized Migros handling units or in foldable crates from an external
pool crate supplier. These units are mostly heavy; therefore, manual picking would place a great deal of
physical strain on employees. The picking process has to run economically and accurately in order to supply
around 150 stores. What’s more, the physical and logistical features of fresh articles must be taken into
account because they require gentle handling and cleanliness, and have problematic delivery cycles. Special
attention also has to be paid to the traceability of products on despatch pallets and shop-friendly pallet
formation.

The solution

KNAPP offered the ideal system concept for automatic, high-performance picking of standard handling units.
The core components include the automatic depalletizing and palletizing machines, as well as the OSR
Shuttle™ storage system. For the automatic formation of pallets, KiSoft Pack Master calculates the optimal
pallet image so that handling units can be stacked in a shop-friendly manner, with ideal numbers of load
carriers. The robust Powerline pallet conveyor system and the high-performance Streamline container
conveyor system link the innovative technologies.

The system is comprised of an OSR Shuttle™ with 12 rack line systems, 7 levels and 12,500 storage
locations, and fully-automatic special machines for destacking and stacking, as well as depalletizing and
palletizing.

Performance

Up to 90,000 handling units per day.
Depalletization: up to 140 pallets/hour.
Palletization: up to 70 pallets/hour.

Handling unit de-stacking: up to 8,600 units/hour.
Handling unit stacking: up to 4,250 units/hour.
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@L  VIDEO 1.6 Knapp video of Migros refrigerated operation (https://youtu.be/q1MuSIqUymk)

The UK’s largest frozen food logistics facility so far was opened in Wisbech, Cambridgeshire in 2010. The
store, operated by Partner Logistics, has space for 77,000 pallets, operates at temperatures of —=27° C, and
measures 175 metres by 88 metres by 36 metres high. After the 2009-15 recession where only dedicated
logistics facilities were built, two more shared use facilities at Wakefield and Peterborough are currently under
construction and will overtake Wisbech during 2018.

Density of storage is achieved by drive-in racking. This uses the cube of the building efficiently and is
important in terms of economies for energy usage.

All these cold stores require specific types of MHE equipment, which are specially adapted by the
manufacturer to be able to operate efficiently in chilled and sub-zero environments. Key aspects include:

o heavy-duty batteries designed for a minimum eight-hour shift life;
e special hydraulic oils to withstand sub-zero temperature levels; and

o clectronic and electrical systems encased or coated to prevent moisture ingress.

In some cases, trucks are fitted with heated cabs to avoid driving staff having to wear special temperature-
controlled clothing. This enables them to work longer since they no longer need the in-shift warming breaks
(see Figure 1.7, courtesy of Bendi).

77


https://youtu.be/q1MuSIqUymk

FIGURE 1.7 Bendi articulated truck for use in a refrigerated environment

Energy management and plant maintenance

Energy is a large proportion of operating costs, ranging from 12 to 40 per cent. The actual amount will
depend first on the age and condition of the building, relative thermographic integrity and the age and
management of refrigeration plant, and second on equipment management and maintenance.

Buildings flex naturally, but cold stores more so, because of the temperature and humidity range between
the inside and outside environments. The most important area of focus is the avoidance of heat ingress into
the cold space through panel joints, doorframes and structures. An annual thermographic scan with
immediate attention to panels and joints is essential. The second priority is to ensure that no condensation
settles on top of cold box structures which, depending on the time of year, can repeatedly freeze and melt,
with potential ingress through surrounding joints into the panel structure, thereby allowing delamination and
subsequent structural strength decay.

The shifting of energy loads to more suitable and cost-effective periods, thereby reducing the tariff rate or
alternatively agreeing to be cut off at peak load periods, are methods of energy-cost reduction. An alternative
and latest version of this is to be paid to agree to have supply curtailed for a fixed period on a timed basis.

The focus on energy and carbon reduction has resulted in significant research in techniques by which to
generate even greater improvement. These include:

a reduction in cooling demand by ensuring that product enters at the correct temperature;
e improved plant design;

e improved operational management and maintenance;

e recovery of heat to use elsewhere in the business — hot water, space heating, etc;

® cxamination of the use of CHP (combined heat and power) — tri-generation; and

e consideration of low carbon electricity — wind, wave or hydro-electric.

In addition, there are more radical approaches; with more positive and closer store management attention.
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These are as follows:

e carefully review the cold-store room layout and thereby change the temperature flows;

e raise refrigeration evaporating temperature for a potential 11 per cent or more cost saving;
e reduce refrigeration condensing temperature;

o scasonally adjust refrigeration to take account of external ambient temperature;

e where fitted, split cold-store and blast-freezer refrigeration systems;

e install and use variable-speed drive fans; and

e focus on and manage more closely door opening design and operations.

Safety and risk assessment

There are two different types of refrigerants used in temperature-controlled stores. These are either
Hydrofluorocarbon/Hydrochlorofluorocarbon (HFC/HCFC)- or ammonia-based, with sometimes a brine or
Freon secondary refrigerant, to minimize the ammonia charge.

HFC-based refrigerants are currently being phased down over a 15-year period under the F-Gas
Regulations 2015. This EU legislation followed the adoption of the Montreal Protocol, to reduce Ozone
Depleting Substances (ODS) or those with high Global Warming Potential (GWP).

The only economically realistic alternative is ammonia, a naturally available chemical. However, ammonia
has dangerous and explosive attributes that require specific risk assessment and management (EU/UK ATEX/
DSEAR Regulations 2002 or equivalent in other countries).

Additionally, legionella risk assessment and management of condensers are required to ensure the safety of
workers and occupiers of adjacent properties.

Stock management and housekeeping

In addition to the normal stock-management processes found in conventional warehouses, the following
specific processes can be found in the temperature-controlled sector:

o Traceability. EU 178/2002 sets out specific requirements for food safety, traceability and recall of unsafe
foods. Warehouse operators should carefully consider whether they can be classed as food business
operators (most public cold-store operators are) and register accordingly. Stores handling and storing
products of animal origin also need to be approved by their Local Authority.

Food Standards Agency Guidance Notes are available, which should be considered along with the Food
Safety Act 1990 (Amendment) Regulations 2004 and the General Food Regulations 2004, along with
requirements for marks and labels, which differ depending on whether the product has been prepared for
final consumption. Food Labelling Regulations 1996 (Regulation 35) also need to be considered.

Subsequently, EU Regulation 852 on the hygiene of foodstuffs and Regulation 853 laying down specific
hygiene rules for food of animal origin require (inter alia) the maintenance of cold chain, implementation
of procedures based on HACCP principles, consultation of good practice guides, and establishment of
micro-bacterial and temperature-controlled requirements based on scientific risk assessment, albeit that
this requirement applies to storage and transport but not to retail establishments.

o Temperature checks. All stores need to be fitted with temperature-monitoring equipment that is checked on
a shift or am/pm basis and records kept for regulatory and operational analysis.

® Product checks. All products should be checked on intake to ensure that the product is sound and to
specification. They should then be checked outbound to demonstrate to the collecting company and final
receiver that they were at the specified temperature level on despatch. Care should be taken not to damage
product at any time.

o Segregation. All damaged or unfit product should be labelled or marked and removed to ensure it cannot
move further down the food chain.
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® Date codes. Particularly with fast-moving chilled products, codes need particular attention to ensure correct
rotation and 100 per cent acceptance at retail RDC or other final delivery point.

® Product spills. Need quick response, to avoid crushed product and packaging from spreading across the
working space, and ingestion into the working parts of equipment.

Health and safety issues

Additional hazards are particularly harsh at zero degrees or below, but can still apply in certain cases to the
chilled chain.

Specific issues surround the effect of cold temperature and the cold environment on people, and will also
vary by type and size of facility and operations being undertaken.

Specific hazards include:

e accidental lock-in risk, requiring alarms and quick-release equipment;

o the effect of cold on people and use of PPE require specific advice and training for staff to wear
appropriate thermal clothing, drink lots of water, protect bare skin (particularly fingers, noses and ears),
taking greater care if smokers or drinkers;

e accidental release of refrigerant, particularly ammonia;

e use of materials-handling equipment in slippery floor areas where ice build-up may occur, particularly
around door openings. Slip and trip hazards are ever present along with the risk of skidding and
overturning;

e ice build-up on panels present an ice-fall hazard, and can, if left, cause roof panels to fall, risking injury to
operators below;

e product falls from pallet racks, due to displaced product; and

e working at height: the use of non-integrated platforms using forklift trucks has effectively been eliminated
from all stores other than in sub-zero temperatures, and the use of mechanized elevating working
platforms (MEWPs) is obligatory. However, these items of equipment are not equipped for sub-zero
temperatures. Here the practice is closely scrutinized as agreed between the industry and the Health and
Safety Executive.

The Food Storage and Distribution Federation, British Frozen Foods Federation and Health and Safety
Executive have worked together to deliver a Supplementary Guidance (PM 28) during 2010 to help manage
these risks.

Transportation issues

These revolve around the loading dock, where operational regimes need to ensure the maintenance of the cold
chain, preventing temperature migration between the cold store, the outside temperature and the open vehicle
whilst loading and unloading.

Solutions include the use of dock ports and shelters, with close-fitting seals around the door apertures of
the vehicle, and air curtains to prevent the ingress of warm air.

Finally, vehicles should be designed to maintain and record temperatures and operators trained to minimize
hot air ingress into the load space, particularly in an urban environment. Here care needs to be taken to
minimize the level of emissions caused by vehicles and refrigeration units after growing concerns about urban
pollution and particulate emission levels.

Summary

Overall housekeeping regimes in any environment require the provision of a safe, clean, clear, unobstructed
floor or work space to allow for the safe movement of goods, vehicle equipment and people. Extra care is
required when handling food products that are intended for human consumption. The temperature-controlled
environment also requires that extra care is taken to address condensation and ice build-up on equipment,
floors and walls, and that operational spaces and processes are designed with the health and safety of people
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and product in mind.

Risk assessments, safe systems of work and operational methods and instructions need to be developed and
communicated to all staff and visitors to the warehouse with that as the key priority.
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Fashion logistics

With large and fast-changing product ranges, as well as dramatic seasonal fluctuations, the fashion industry
has demanding logistics requirements.

The need to balance distribution capacity between replenishing retail stores, fulfilling online orders and
dealing efficiently with returns is making warehouse automation an increasingly attractive option for the
fashion industry.

Fashion products are either boxed or travel as hanging garments. This mix of items requires different
handling capabilities and ensuring that expensive items of clothing are not creased or crushed in transit
through the supply chain provides supply chain and warehouse managers with some interesting challenges.

Companies are able to store coats and dresses on movable rails within the warehouse; however, a more
efficient and space effective method is to use some form of automation.

With e-commerce presenting the challenge of large numbers of orders that each have a small quantity of
items, various companies have developed concepts that looks to bridge the gap between hanging and boxed
product. These solutions allow flat-packed goods and hanging garments to be processed together, for the first
time, on the same system. The system consists of hanging pockets — suitable for flat-packed clothes, shoes,
accessories, books, DVDs or toys — that are conveyed to a matrix sorter so that they arrive at the packing
stations in the correct sequence to collate each customer’s order. The pockets can be fitted with RFID tags
and the solution can process up to 10,000 items an hour.
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FIGURE 1.8 Sorter bag system (courtesy of Knapp)

The utilization of a hanging garment sorter means that the cube of the building can be fully utilized with
rails travelling above the work and storage areas.

VIDEO 1.7 SDI's Mona Lisa Installation of pouch sorters and hanging garment storage and
movement (https://youtu.be/RrGd mHctdk)
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Storage of hazardous products

This next section provides a few guidelines with regard to the storage of hazardous products.

First, you need to identify what is and what isn’t hazardous. The UN classification of dangerous goods
provides a comprehensive list of items — commonly known as UN classification.

A number of hazards may be created when storing packaged dangerous substances. These hazards may
affect people working within the storage site, the emergency services when dealing with an incident, the
general public off site and the environment.

In a warehouse, fire is generally considered to be the greatest hazard. This is because many people can be
exposed to dangers such as radiated heat, missiles such as aerosols, harmful smoke and fumes. There will also
be other hazards within your storage area that you should consider. In rare cases, certain stored substances can
undergo violent decomposition when engulfed in flame, and an explosion can result.

Common causes of incidents are:

e lack of awareness of the properties of the dangerous substances;

® operator error, due to lack of training and other human factors;

e inappropriate storage conditions with respect to the hazards of the substances;
o inadequate design, installation or maintenance of buildings and equipment;

e exposure to heat from a nearby fire or other heat source;

® poor control of ignition sources, including smoking and smoking materials, hot work, electrical equipment,
etc; and

e horseplay, vandalism and arson.

As a result, the storage of hazardous products either requires a separate building or a separate zone within a
building.
The following are specific requirements of a hazardous goods warehouse as outlined by Rushton, Croucher

and Baker (2017):

® secure areas with restricted access;

e access doors fitted with restricted entry devices and lock-down capability;

® specialist extinguisher systems such as sprinklers;

e emergency lighting;

e automatic air ventilation systems;

® bunded storage area where spills are contained and prevented from leaking away (usually a low wall);
o racking with protective mesh to prevent the escape of products such as exploding aerosols;
e storage cabinets for flammable product storage;

e drench showers and eye wash stations for staff;

e storage area for appropriate personal protective equipment;

e safe escape routes for personnel which are clearly signposted and illuminated; and

e audible and visible alarm systems.

84



Hazard classification

Packaged dangerous goods have their own well-defined hazards, often detailed on the material safety data
sheet (MSDS), and a specified safe method of storage.

Certain types of packaged dangerous substances may give rise to additional hazards within a warehouse.
These different types of dangerous substances should therefore be assessed when considering a risk control
strategy to ensure there is sufficient segregation, etc. Interaction between different dangerous substances may
create additional hazards.

Dangerous substances should be received into a chemical warchouse by a competent person who
understands all the risks that they pose and can decide on where to store them and how to segregate them,
having regard to their physical and chemical properties, the quantities concerned and the sizes of the
packages.

Regulations require employers to assess the risks to workers (and others who may be affected by their work
or business), which may arise because of the presence of dangerous substances within the workplace.

In completing the assessment, employers should consider the hazards arising from their work activity and
the risks to employees (or others) and take steps to control these risks.

Risk assessment can be broken down into five steps:

e Step 1 Identify the hazards.
Step 2 Decide who might be harmed and how.

Step 3 Evaluate the risks and decide on precautions.

Step 4 Record your findings and implement them.

Step 5 Review your assessment and update if necessary.

Figure 1.9 shows the Globally Harmonized System of Classification and Labelling of Chemicals (GHS).
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FIGURE 1.9 Classification and labelling of hazardous products

GHS pictograms and hazard classes

= Oxidizers = Flammables = Explosives

= Self reactives = Self reactives

= Pyrophorics = Organic peroxides

= Self heating

= Emits flammable gas

= Organic peroxides
= Acute toxicity (severe) | = Corrosives = Gases under pressure
= Carcinogen . = Environmental toxicity | = lrritant .
= Respiratory sensitizer = Dermal sensitizer
= Reproductive toxicity = Acute toxicity (harmful)
= Target organ toxicity = Narcotic effects
= Mutagenicity = Respiratory tract irritation
= Aspiration toxicity

SOURCE (https://www.osha.gov/Publications/HazComm QuickCard Pictogram.html)

The storage of hazardous products is covered by a raft of legislation. This legislation is outlined on the
Health and Safety Executive website for the United Kingdom. It can be accessed at

http://www.hse.gov.uk/pubns/books/hsg71.htm

Other countries will have their own guidelines and legislation.
In the United States, details can be found on the OSHA  website:
https://www.osha.gov/Publications/warehousing.html

86


https://www.osha.gov/Publications/HazComm_QuickCard_Pictogram.html
http://www.hse.gov.uk/pubns/books/hsg71.htm
https://www.osha.gov/Publications/warehousing.html

Summary and conclusion

There are many types of warehouses operating within very different supply chains. No longer are they simply
stockholding points.

The transfer of supply chain control from manufacturers to retailers in the 1980s and 1990s has seen a
significant change in the operation of storage facilities worldwide. Warehouses are, in the main, no longer
seen as static storage units. Concepts such as consolidation, cross docking and postponement have become
commonplace with the ultimate goal of stock reduction and increased throughput within the whole supply
chain.

Retailers are continually looking to move stock back through the supply chain, thus releasing more sales
space in store. This requires more control over the supply chain, improved forecasting and accurate and timely
information flow.

The advent of e-commerce has also changed the warehouse landscape appreciably, as has the necessity for
cost reduction and the growing pressure to reduce the impact of logistics operations on the environment.

Companies are continually striving to reduce inventory within the supply chain and the continuing use of
offshore manufacturing, increasing consumer choice and a predilection for instant gratification ensure that
stockholding remains a necessity even in these days of just-in-time, efficient consumer response and quick
response.

Warehouses remain a crucial link within today’s supply chains. As a result, warehouse managers and their
colleagues need to be better equipped to manage a constantly changing environment and also need to work
closely with their counterparts in their wider supply chains.
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02
Role of the warehouse manager

Managers today have to do more with less, and get better results from limited resources, more than ever before... A
manager’s job is to provide the environment where individuals are internally motivated to do the very best job
possible, in the very best spirit possible, to make the very best contribution possible. (BRIAN TRACY)
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Introduction

Today’s warehouse managers no longer patrol the warehouse in brown coats clutching a clipboard and pencil.
They are more likely to be in a suit or corporate uniform, use a personal digital assistant (PDA) and more
often than not are seen hunched over a laptop deciphering the latest cost and productivity figures.

This chapter examines the challenges facing today’s warehouse manager and the attributes required to deal
with them. Each challenge is introduced to the reader and is further examined in detail in the remaining
sections of the book.

One of the main challenges for the warehouse manager before we begin to look at the warehouse itself is
whether they and their colleagues see themselves as the right person for the job.

Nick Weetman, commenting in Retail Week (2009), said:
It is a neglected area. The effort expended on developing warehouse management is not proportionate to the importance of the warehouse

as a business... We see a lot of warehouse management where people have just been promoted and don’t really understand how to run

warehouses. Those (retailers) that do have it in-house need to understand it’s a critical part, and retail is just the end of the supply chain.

Although the quote is over eight years old, it still rings true today. Warehousing still isn’t seen as a career of
choice for many graduates. Its image remains one of a ‘place to store things’ rather than a dynamic workplace
where speed, accuracy and visibility is crucial for ensuring efficiency in today’s supply chains. Maybe we
should rename all warehouses as fulfilment centres and take the emphasis away from storage.

A recent job description for a distribution centre manager required the following key skills and outlined
core accountabilities which are typically sought from today’s senior warehouse managers: these included an
ability to negotiate, information technology skills, basic finance and business acumen, people management
skills and an ability to motivate and lead large numbers of employees through communication and
engagement.

These are very much people skills and as Lee Iacocca (1984) said: ‘Management is nothing more than
motivating other people.’

The job description and the core accountabilities were as follows:

o the provision of a responsive and cost-efficient warchouse that is aligned with the current and long-term
requirements of the global business strategy;

e responsibility for the leadership and direction of the warehouse team;
® to ensure that the warchouse is capable of delivering the volume requirements of the business;
e to drive continuous improvement in the cost-efficiency of the operations;

® to set the long-term vision for the warehouse in line with the strategic plan and to ensure that future
volumes and customer service requirements can be met;

e to safeguard the human and physical assets employed in the warehouse;
e the management of projects and introduction of new initiatives;
® to maintain strong relationships with suppliers; and

o the development and management of industrial relations within the warehouse environment.

The people aspect is very important and a job description for a distribution centre manager produced by
WERC suggested that the manager needs an ability to:

e develop and maintain a productive work team by creating programmes for hiring, training and professional
development;

e match the skill and background of personnel to the work required;

e apply sound communication and motivational techniques, create programmes to supervise, counsel and
discipline associates; and

e implement an appropriate performance evaluation system for recommending promotions, wage increases
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and terminations.

The warehouse manager has a number of operational challenges and is also expected to understand and
implement company strategy in relation to warehouse activity.

Again we see the trade-offs that the warehouse manager has to deal with. These include cost versus
responsiveness and cost-efficiency versus volume throughput.

It is good to see that safeguarding human assets is included in the list of core accountabilities as this is a
common worry for warehouse managers.

Today’s manager has to maximize the effective use of his/her operational resources whilst satisfying
customer requirements. This can be done effectively through motivating and managing staff effectively. As
Richard Branson once said: ‘Success in business is all about people, people, people. Whatever industry a
company is in, its employees are its biggest competitive advantage.’

The above job description is reasonably typical of the requirements of a warehouse manager in today’s fast-
moving economic environment. The expectation is that the manager will achieve high customer service levels
but also reduce cost through improved productivity and performance. Added to this is the constraint of lower
inventory, reduced customer lead time and the pressure to ensure the safety and security of staff, equipment
and stock.

The six basic principles of warehouse management can be summed up as follows:

® accuracy;

® cost control;
e cleanliness;
o efficiency;
e safety; and

® security.
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Warehouse trade-offs

Managing trade-offs within the warehouse is fundamental to the role of warehouse manager.

The main trade-offs are shown in Figure 2.1.
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FIGURE 2.1 Warehouse trade-offs

High customer
service level

Lower

Low cost .
inventory

Warehouse managers are also expected to recognize and balance other trade-offs within the warehouse,
examples of which are as follows:

e increased throughput versus reduction in labour costs;
e storage density versus quicker pallet extraction;

e manual versus costly automated processes;

e increased pick rates versus accuracy;

e inventory holding costs versus cost of stock outs; and

e speed versus safety.

Today’s challenges are many and varied and require additional skills from the warehouse manager.

The next section examines these specific challenges.
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The warehouse manager’s challenges

Pressure on today’s warehouse manager comes from many different directions. These are both internal and
external pressures.

A recent survey carried out by Intermec suggested the following:

Nearly 3,000 hours per year are lost in warehouses and DCs through inefficient processes.
80 per cent of managers have been tasked with finding cost savings in existing operations.

On average managers have been tasked with finding nearly 20 per cent cost savings across their
organizations.

The majority of managers suggested the following areas were most inefficient:

— inventory control (53 per cent);
— picking (47 per cent);

— put-away and replenishment (45 per cent).

Couple this with the cost of error in a warehouse amounting to at least US $50 per order and the pressure on
the warehouse manager increases significantly. One surprising fact that came out of the survey was that one in
six managers will not review their workflow processes until they receive a customer complaint (Intermec

2012).

The main pressures and challenges are as follows:
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Pressure to reduce opemtz'n g costs

Companies are targeting the supply chain as an area where costs can be reduced further and as a result
pressure is increasing on transport and warehouse managers to reduce costs whilst also increasing customer
service.

This has resulted in companies evaluating outsourcing options as well as reviewing their own logistics
operations.
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Achieving the perfect order

A recent key performance indicator (KPI) introduced into the supply chain is the perfect order metric. A
perfect order is deemed to be one that has been delivered on time (at the exact time requested by the
customer), in full (the correct number and type of product initially ordered by the customer), in perfect
condition (with no quality issues) and accompanied by the correct paperwork (accurate delivery notes,
invoices, customs documentation, etc.) This metric includes many of the current supply chain performance
measures, and providing everybody uses the same parameters it can be adopted as one of the leading supply
chain benchmarks and a differentiator between companies and supply chains. If we ever get to totally
paperless transactions we may need to re-think the fourth metric.
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Shorter order lead times and stock availability

Order lead time is the length of time between the placing of an order and the receipt of the item by the
customer. Order lead time can be a significant differentiator between competitors. For example, if your
favourite cereal is not on the shelf of the supermarket, you are unlikely to wait for the next delivery but will
look for it in another store or choose the closest alternative, whether from the same or different brand. Online
consumers are likely to choose the quickest delivery method providing the quality and costs are similar.

The quality of products is such that competitive advantage is gained through fast, timely and accurate
delivery. With the internet providing price transparency through a proliferation of price comparison websites,
competitive advantage is now gained through offering the best service by whatever channel the consumer
decides. We are now in an omni-channel world where customers are provided with a seamless shopping
experience whether they are shopping online from a tablet, desktop or mobile device, by telephone or in a
bricks and mortar store.

Thus the most effective warehouses are those that have adapted quickly to these changing times and have
reduced order lead times whilst maintaining quality at a reduced cost.

Some online retailers are now offering same day delivery, which further increases the pressure on supply
chains and more specifically, warehouse managers.
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Delivery through multiple channels

Companies are increasingly selling via multiple channels to reach customers more effectively. The pressure on
the warehouse is brought about through having to present goods in a variety of different ways.

These include direct delivery of single items to the end user or a collection point, multiple SKU orders
direct to store and bulk orders to retail distribution centres. Each has its own different pick requirement and is
likely to rely on different skills and equipment. Order lead times will also vary, as will the method of delivery.

Steve Smith of Manhattan Associates (Supply Chain Standard) summed this up when he said:

Moving from a comparatively uncomplicated process of supplying and replenishing high street stores — with some added complexity around
special promotions — to an online presence with fulfilment from either a store or a warehouse, be that dedicated or part of an existing

facility, creates complexities associated with ‘singles’ picking, small order volume, the number of deliveries, time limits, availability issues,
and so on.
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Smaller, more frequent orders

Manufacturers and retailers are continually striving to reduce inventory whilst retail stores are looking to
increase floor sales space and thus reduce the amount of inventory held in stockrooms. Just-in-time methods,
increasing internet sales and initiatives such as efficient consumer response (ECR) and quick response (QR)
are resulting in smaller, more frequent orders. This again necessitates changes in warehouse operations, with a
move away from full-pallet picking to carton and individual-item picks.

98



Greater fluctuations in demand

The days of predictable sales are long gone, with consumers rather than manufacturers flexing their muscles in
the marketplace. Seasonality remains a factor in terms of market sectors such as fashion, while pre- and post-
Christmas sales are now stretching warehouse resources to the limit as the rush to get product to stores
intensifies. Retailers are also having to cope with ‘Black Friday’, ‘Cyber Monday’, ‘Singles Day’, Chinese New
Year and many other holidays which have become synonymous with heavily discounted sales and large volume
throughput.

Companies have to be able to ramp up resources during the peak periods and have a much leaner operation
during slower, quieter periods.

The clothing manufacturer shown in Figure 1.3 operates with a core team of seven warehouse staff, which
can increase to over 40 during busy periods.

The retailer depicted in Figure 2.2 has very high daily fluctuations as can be seen in the graph on page 59.
Mondays are always busy as stores are replenished from the weekend.
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FIGURE 2.2 Daily picked volumes UK retailer
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Increases in stock-keeping units

The proliferation of product lines gives the consumer choice; however, it is a major challenge for warehouse
managers in terms of having sufficient, cost-effective pick locations. Once operators have to pick items at
height, productivity rates reduce significantly.

Retailers continue to seek differentiation and as a result are continually looking to introduce product
variants, not only in terms of the product itself but also in pack size, the type of packaging, labelling and
product combinations. Retailers are also introducing more of their own-brand labels to provide consumers
with even greater choice.

This has led to a number of companies introducing postponement into the warehouse. This entails holding
stock of the basic product and only adding the ‘extras’ once orders have been received. Examples include
loading specific software onto personal computers, adding additional memory or including extras such as
monitors and keyboards — known as bundling. Other examples include labelling products in different
languages for particular markets.
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Labour cost and availability

During periods of high employment many countries are seeing labour rates steadily increasing and coupled
with the fact that a number of countries have an ageing population it is becoming harder to source
experienced warechouse operatives. Additionally, working in a warehouse is not seen as being the most
glamorous of occupations and this deters a number of young people from entering the industry.

Warehouse managers need to come up with ways to attract new staff.

Many workforces have been supplemented with the introduction of staff from abroad. In these
circumstances companies need to look at employing bilingual supervisors and contemplate the use of new
technology such as voice-directed processes. There is also the added challenge of health and safety, ensuring
that international staff are able to read and understand instructions which are not in their native tongue.

A potential future challenge in the UK will be the consequences of Brexit, with some warehouses
employing up to 60 per cent of their staff from EU countries. The potential of these staff returning to their
home countries will prove very challenging.

Another way to attract staff is to be flexible on working hours. This can include shifts that coincide with
school hours or with spouses’ work hours, such as twilight shifts. The length of shift can also be varied to
coincide with worker preferences. This can also attract student workers. Although potentially difficult to
organize, this can prove beneficial in the long run.

Parkinson’s Law suggests that work expands to fill the time allowed. This can be a problem in many
warehouses when volumes are low. The introduction of annualized hours or even zero hour contracts allow
companies to match resource to demand as and when required. These types of contracts have to be fair to
both sides — flexibility for the employer is one thing; however, it also has to work for the employee.

The introduction of apprentice schemes and closer interaction with local schools, colleges and communities
will also assist companies in attracting more staff.
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Environmental issues

Warehouse managers are not only tasked with cost savings but also the reduction of the warehouse’s impact
on the environment.

This includes areas such as energy consumption, affecting areas such as lighting, mechanical handling
equipment (MHE), cooling and heating.

Managers need to set examples by switching off lights and heaters when they are not in use and ensuring
that MHE is operating optimally.

The issue of waste is also high on the environmental agenda. The warehouse can generate a great deal of
waste in its daily operation. This includes stretchwrap, cardboard, tape, pallets, etc. These need to be closely
controlled and, where cost effective, recycled, reused or turned into energy. Ways of reducing a warehouse’s
effect on the environment is discussed in more detail later in the book.
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Data and information transfer

One of the warchouse manager’s greatest challenges is how to manage data. Today’s supply chain produces
vast amounts of data and it is up to the warehouse manager among others to analyse this data and use it
effectively.

A further challenge is ensuring that data is transferred to the correct location. It has been said that supply
chains are all about the transfer of information and products are a secondary thought. The ability to track
items throughout the supply chain is paramount, especially in the food and pharmaceutical market sectors.

As can be seen from this list and Figure 2.3, the role of warehouse manager has expanded significantly over
the years and, as a result, the warehouse manager has become an important link within the supply chain.
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FIGURE 2.3 Warehouse challenges (adapted from Dematic Corporation 2009)

Challenge

Operational Requirements.

Cost reduction

d

Increase productivity, improve utilization of space, staff and
equipment

Achiewve the Perfect Order

>

R

Improve productivity, increase accuracy, improva handling
and invest in systems

Shorter order lead times

)

Improve processes and increase productivity

Sales via multiple channels and
increase in smaller arders

E=)

Improved picking strategies such as bulk picking and greater
use of technology

Fluctuations in demand

&)

Flexible working hours and improved forecasting

Prolifaration of SKLU

EaD

Improved use of equipment such as carousels, A-frames
and flow racks

Labour cost and availability

Staff retention through excellent working conditions, flexible
hours, training and improved produetivity

Increasing cost of energy and environmental
challenges

Manage energy mare efficiently, better use of waste

Data accuracy and spead of transfer

Introduce Warehouse management systam and real-time
data transfar

105



Lean warehousing

One way of overcoming some of the above challenges is the introduction of ‘lean’ concepts into the warehouse
operation.

The concept of ‘lean’ comes from the manufacturing sector, more specifically the automotive industry, and
is very much associated with Toyota and the Toyota Way.

‘Lean’ is now being applied not only in manufacturing but also within the public sector and the supply
chain. The idea behind lean is to remove any activity that uses resources but doesn’t create any additional
value.

In this short section we will look at how lean principles are likely to be applied within a warehouse
operation.

According to Wild (2010), warehousing operations by definition are not lean. However, cross-dock centres
and fulfilment centres can be, provided stock is moved quickly through the facility.

This is where lean techniques can be used within a warehouse environment. The idea is to identify the
activities within the warehouse that absorb resources but don’t create additional value.

Waste can be found in many areas of the warehouse, none more so than in the use of space. Many
managers will say they are running out of space and require additional storage facilities, yet when you walk
around the warehouse you may see obvious signs of waste. During a recent warehouse audit we were told that
space was at a premium, yet there were many examples of wasted space. These included:

o half-metre and one-metre-high pallets taking up space in two-metre-high locations;
e part pallets of the same product spread over a number of different locations;
e products overhanging pallets and taking up additional space; and

e over 10 per cent of the stock was obsolete.

In the first case there were opportunities to move the smaller pallets to other locations or alternatively invest
in more rack beams to increase the number of available locations.

In the second, providing there weren’t issues with FIFO, batch numbers or best before dates, the pallets
could have been consolidated. Although there is a labour cost involved in transferring the pallets it is more
than compensated by the availability of more empty pallet locations. In the third case it was necessary to re-
stack the pallets, which released more locations.

In the fourth case, the warehouse was storing software products that had been superseded by newer versions
and were very unlikely to be sold. Decisions have to be made in conjunction with the finance department to
dispose of obsolete product as soon as it is identified and deemed unsaleable.

Other potential areas of waste in terms of both space and time are at the receiving and despatch bays. If
companies are confident about the service received from their suppliers and confident in the picking accuracy
of their staff there should not be a requirement for product to be staged and checked before put-away or
despatch. Exceptions might include very expensive items and pharmaceutical products.

Gooley (2013) talks about the seven wastes or muda that lean management seeks to eliminate.

This has been extended to eight with the addition of Skills. One way of remembering these wastes is to use
the acronym ‘Tim Woods’. This can be adapted for the warehouse as follows:

e T — Transport — unnecessary movement of people, products, information & equipment such as empty
running forklifts.

I — Inventory — storing parts, pieces, documentation ahead of requirements or the storage of obsolete items.
e M — Motion — bending, turning, reaching, lifting. Ensure the fast-moving items are in easy reach.
o W — Wiaiting — bottlenecks at pick locations.

e O — Over-production — holding too much inventory.
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o O — Over-processing — performing unnecessary steps such as re-labelling and checking.
® D — Defects — time spent correcting errors such as miss-picks.

e S — Skills — under-utilizing capabilities, creativity and knowledge and delegating tasks with inadequate
training. This can also include a failure to multi-task staff and therefore transfer them between processes at
busy times.

Lean thinking revolves around having a clean and streamlined operation and removing non-value-adding
processes. Waiting time is one of the biggest and most expensive wastes.

CASE STUDY (courtesy of SA Partners and Foodstuffs Inc)

This case study outlines how waiting time can be significantly reduced through the use of process
improvement techniques such as ‘go — look — understand’.

The client and their challenge

A global producer of both liquid and solid fresh produce and home to some of the UK’s leading brands,
Foodstufts Inc. is a multi-billion-euro turnover company with over 4,000 employees and 25 per cent market
share. They make 4,000 deliveries to retailer regional distribution centres (RDCs) and stores each year.

There was a noticeable bottleneck in the logistics operation at peak return time every day that resulted in
long queues of trailers in the yard. The challenge was to eliminate this particular problem to improve
efficiency and effectiveness of the logistics operation and to reduce their variable operating costs.

Outline approach

The intervention focused on the Tools and Techniques section of the Lean Business Model, using problem
solving and simple visual management tools to make improvements:

e SA carried out detailed diagnostics to understand the issues.

® SA carried out thorough ‘go — look — understand’ investigations of the operation.

e SA resolved bottleneck issues at root cause.

e SA aligned activity between operations and logistics to create capacity.

e SA challenged and created a case for changing the KPIs and measurements of the operation.

Approach in more detail

SA started by checking the current measures being used to monitor and drive performance. They found the
way in which some measures were calculated hid a multitude of issues and inappropriate measures were being
used at different levels of the organization.

They focused on availability as the driving measure to ensure the entire network was flowing effectively to
maximize the use of the trailer and driver.

They found that the delivery drivers on average only spent 60 per cent of their time driving or on statutory
breaks. They spent 25 per cent of their time waiting at customer sites and the remaining 15 per cent was spent
waiting in the company yard.

SA found that after carrying out a ‘go —look — understand’ exercise, much of the yard waiting time was on
return to site to refuel and drop off packaging (tetras). They found only two out of the four petrol pumps were
working and two of the tetra off-load bays were always blocked with a forklift and a waste bin, left there when
the operator went on his lunch break!

To resolve the issues the following took place:

e Process improvement work in the tetra unloading bay carried out to ensure that trailer turnaround was fully
efficient and effective, and fully resourced at the right times of day. The other petrol pumps were also
brought back into service.
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e The introduction of more effective debriefing, whereby the driver had an opportunity to feedback where
issues were occurring on his route that stopped him adhering to his schedule.

e Visual management at the key drop points on site that alerted drivers to call a number when certain
conditions had not been met (ie queues too long) in order that a task team could identify the issues the
moment they occurred and fix them.

Benefits

Financial

e reduction in overtime costs of £75k;
® 4 per cent increase in delivery capacity per shift; and
e climination of 2 trailers resulting in annual savings of £54k.

Operational

e tighter control of existing working procedures; and
e improved measurement system to drive effective performance.

Ways of working

e within a month of activity SA had cured the incoming logistics operation of their bottlenecks and got the
operations to a point of stability understood by all;
cross-functional working between operations and logistics; and

e real-time problem solving.

Summary and next steps

Problems that had been building up and worsening over several months were found to be rooted in causes that
were easy and inexpensive to fix. The measurement system was reviewed and changed. This allowed teams to
have a much better understanding and control of performance enhancements.

Lean as a process is, in reality, common sense. As shown in the above example, simple things such as
staggered lunch hours can improve equipment utilization and productivity.

The 5S concept that underpins lean thinking can be easily applied to the warehouse as follows: The first S
(Sort or Seiri or Clear out) concentrates on removing any unnecessary items from the work area. This can
include obsolete and damaged stock, over stocks, defective equipment, broken pallets, waste packaging, etc. It
can also refer to unnecessary movement within the warehouse. For example, the introduction of a cross aisle
within the picking area will reduce the amount of travel undertaken by the operators.

You can also look to replace manual paper picking systems with radio frequency technology such as
scanning, voice or pick to light.

Items marked for disposal can be put into a holding area until a consensus is reached as to what should be
done with them.

The second S (Straighten or Seiton or Configure) focuses on efficient and effective placement of items, eg
location labelling and putting frequently used items in easy to access locations. Directional signs in the
warehouse are also part of this, as it should reduce the amount of time taken to find items. The use of ‘shadow

boards’ for the location of equipment is also a good idea. See Figure 2.4.
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FIGURE 2.4 Shadow boards courtesy of Fabufacture

55 SHINE STATION &

CLEANING STATION 1

Areas should be set aside for the storage of equipment such as scanners and voice terminals together with
parking areas for handling equipment with reminders to staff to put the equipment on charge if required.
Items such as empty pallets and packaging should be placed in easily accessible areas close to the point of
need.

The third S (Shine or Seiso or Clean) comes after you have cleared the area of any unnecessary items.
Thoroughly clean the area and produce a timetable for cleaning. This can be done at the end of each shift
with defective equipment reported immediately.

Staff take pride in a clean work area; they work better and from experience clean warehouses tend to be
more efficient!

Suggestions include putting bins at the front of each aisle rack to capture waste paper, packaging and
broken pallets and making brooms and dust pans easily accessible.

The fourth S (Standardize or Seiketsu or Conform) is all about creating standards for each work area. Walk
through each process with the relevant staft and then produce, document and display best practice procedures
within the warehouse.

Make them simple to read and understand. A photograph displaying the process with minimal text works
well in this situation.

The fifth S (Sustain or Shitsuke or Custom) ensures continuous improvement. Staff are encouraged not to
return to previous work practices but to accept change and take things to a new level.

Regular checks and audits need to be carried out with the potential for bonus payments on achieving high
performance scores.

More recently companies have introduced a sixth S which covers safety. It can be argued that safety is at the
heart of the operation and therefore is a valuable addition to the 55 mentality.

5S needs to be carried out in the correct order. You need to give individuals responsibility for each task and
for their respective work areas within the warehouse and the admin office.

5S methodology is all about establishing an orderly flow, eliminating waste and organizing the workplace.
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There are two phases:

1. Get rid of the junk’.

2. Create a system so there is a place for everything and everything is in its correct place.
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FIGURE 2.5 5S methodology in the warehouse (adapted from and courtesy of Cerasis Ltd)
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People management

During the past few years, as I've been running warehouse management courses, one of the main topics of
discussion has been how to attract, manage, retain and motivate staff.

The Deloitte Human Capital Trends Report (2017) found that 78 per cent of today’s business leaders rate
employee engagement and retention as one of their top concerns.

This section therefore concentrates on what we believe to be the lynchpin of the warehouse operation: the
people. Technological advancements have brought increased productivity and higher accuracy into the
warehouse operation; however, warehouse managers still rely heavily on their staff to ensure a cost-effective
and efficient operation.

In all industries, companies face identical workforce management challenges. These include:

identifying, attracting and retaining good supervisors, first line managers and team leaders;

e attracting and retaining employees;

e an ageing and constantly changing workforce, including the introduction of international staff;
o identifying training needs;

e the need to provide safe, comfortable working conditions;

e employment contract negotiations;

e introduction of incentive schemes;

e compliance with employment and health and safety legislation;

e staff discipline; and

® security issues.
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People challenges

Warehouse supervisors are seen as the cornerstone of warehouse operations. They can be in charge of large
numbers of staff within a warehouse depending on the type of work carried out, the size of the warehouse and
the capabilities of the supervisors and their staff.

In our experience, a ratio of one supervisor/team leader to 12—15 staff members is the optimum. Any higher
and supervision becomes less effective, whilst any lower, costs increase and there is more onus on the
supervisor to assist in the tasks. This is not always a bad thing as it provides the supervisor with a greater
insight into the job at hand and facilitates progression. However, it can reduce overall effectiveness.

A survey carried out by Cranfield University (Baker and Perotti 2008) showed the average number of
operators per supervisor were as follows:

e small warehouse (< 10,000 square metres): 1 supervisor per 8 operators; and

o large warehouse (> 10,000 square metres): 1 supervisor per 15 operators.

According to a 2016 report by Tiny Pulse, employees with managers and supervisors that respect their work
and ideas are 32 per cent less likely to think about looking for a new job. Managers play a significant role in an
employee’s likelihood to stay with or leave their company.

As discussed previously, the role of the warehouse and that of its staff has changed appreciably over the last
10 years. Warehouse staft roles are changing to include more tasks that were once undertaken by staft in
administration, inventory control and customer service.

McMahon ez a/ (2007) undertook research into the various logistics functions and found that warehouse
supervisors work in the difficult middle. They must understand and often do the work of operators and
clerical staff but also perform management tasks. These jobs are complex, calling for frequent decisions and
almost constant activity.

In today’s warehouse, supervisors need a comprehensive knowledge of the operation along with significant
management skills.

These changes have altered the way companies hire, train and develop warehouse supervisors. They require
higher education standards, better training and ongoing personal development.

Supervisors are the people at the sharp end as the warehouse managers are usually found at their desks in
front of computer screens evaluating reports and planning future activity.

Warehouse supervisors therefore need high-level supervisory, training and interpersonal skills. They also
need to know about supplier and customer procedures that affect warehouse operations.

Supervisors also need to manage by example. A previous director of mine was often seen picking up litter
within the warehouse, setting an example to the rest of the staff. This simple task shows how important
housekeeping is within a modern warehouse. Having been around warehouses all my working life, I have yet
to find an untidy warehouse that is likely to figure within the top 10 best-performing warehouses in the
country.

Taking pride in the way the warehouse looks tends to mean that staff take a pride in their work, leading to
an efficient warehouse.

According to Ackerman (2000), effective supervisors and managers encourage an open exchange of ideas
and have frequent discussions with their staff and peers. They should have nine critical attributes:

1 Excellent communication skills

The ability to receive and convey messages clearly and explicitly. Mis-communication leads to confusion,
wasted effort and a missed opportunity.

2 An ability to delegate effectively

This is a hard skill to master but very effective when achieved. Once a task is delegated, managers and
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supervisors must not oversee the task too closely but neither should they abrogate responsibility. They need to
monitor how the task is progressing and give feedback on performance.

3 Motivational skills

Supervisors and managers need to understand their staff and adapt their approach to motivation and feedback
according to each person’s needs. Providing staff with consistent feedback when they are performing well, is as
important as the feedback to less well-performing staft.

According to Gavin Chappell, former supply chain director at Asda Walmart in the United Kingdom, ‘if
you get the culture right and the atmosphere, structure and progression right it’s not that difficult to get a
motivated team’ (Retail Week 2009).

4 Problem-solving skills
Problem-solving and decision-making skills are closely aligned and each requires a person to identify and
develop options, and having done so, act decisively.

One example provided by Gagnon (1988) is that ‘hidden lost time accounts for about 80 per cent of lost
time, yet attracts only 20 per cent of management’s problem-solving attention’.

He said that ‘it’s easy to see operators standing around because they have no work to do; much harder is to
see delays in operations that are the result of system issues, poor data, bad processes, etc — but that time can
really add up’. Supervisors should be alert to these situations.

When walking around your warehouse, look for staff who are waiting for something to happen before they
can do their own job — find out what’s causing the bottleneck and change the process.

According to Goldratt (1984) every operation has some kind of constraint that stops it from operating
optimally — the weakest link in the chain. You need to identify the constraint and change the way you work to
overcome it.

The five steps in the process are as follows:

e identify the constraint;

o cxploit the constraint (get the most that you can out of the current situation);

o subordinate everything to the constraint (avoid producing more than the constraint can handle);
o clevate the constraint (focus on eliminating it); and

o identify the next constraint.
Congestion at a pick face can be an example of a bottleneck:

e identified by people waiting in turn to pick items;
® try to maximize productivity under the current situation;
e don’t overload the system by sending too many pickers to the same location;

e increase the number of pick locations for that product.

If cured, return to step 1.

5 Flexibility

Supervisors in today’s fast-moving warehouse environment need to be flexible, react quickly to urgent requests
and shift priorities easily. They are asked to oversee and undertake many different tasks and they need to be
able to handle stress caused by the pressure to meet deadlines.

6 A comprehensive knowledge of company processes and procedures

Warehouse supervisors need to have a comprehensive understanding of the company’s policies and procedures
in order that they can effectively train warehouse operatives and coordinate their work. Supervisors are likely
to be called upon to oversee and undertake many different tasks within the warehouse. As such, they need to
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spend time in all sections to get a working knowledge of all operations within the warehouse.

Supervisors need to be involved in and be party to the compilation of warehouse procedures and processes.
They need to know both the administrative and operating procedures.

7 Ability to train others

Supervisors need to be able to pass on their knowledge effectively to their staff to ensure consistency and
continuity. Well-trained staff are more likely to stay and provide the supervisors of the future.

8 Be customer oriented

Today supervisors need to be fully aware of customer requirements and manage the operation in such a way
that customer satisfaction is achieved within the parameters set. However, they also need to be mindful of
costs and the potential trade-offs involved.

9 Teamwork skills

Supervisors need to be able to set out the goals of the company to their team and outline how the team is
going to contribute to these goals.

Team-working skills and capabilities include:

ability to work in a group;

e ability to build relationships;

e ability to cope under pressure;

® negotiating skills;

e ability to cooperate;

e coordination and allocation of tasks;

e influencing skills;

e ability to compromise where necessary; and

e ability to make decisions.

Supervisors are paramount to the success of any warehouse operation. They are the liaison between employees
and management. Needless to say, they also need to receive suitable, ongoing training.

One pitfall to avoid is not to promote your best performing operative without assessing their supervisory
abilities. Many companies use promotion to reward ability; however, the best person in a particular job is not
always management material. This is sometimes called the Peter Principle, where staff are promoted as a
result of their capability in particular job aspects. This can have a number of consequences. For example, by
promoting your best picker not only are you taking them away from the shop floor but you may also be
promoting them to a position at which they are no longer competent (they have reached their ‘level of
incompetence’). Here they stay — or may leave, being unable to earn further promotions and potentially
harming the company’s operations.
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Attracting and retaining warehouse employees

Competition between companies in high-density warehouse areas can be fierce with staff moving between
companies for very little increase in hourly rates of pay. This puts a great deal of pressure on management.

Although many firms see monetary incentives as being key to staff recruitment and retention, a number of
surveys — including one by TINYpulse (2016) in the United States — gave five main reasons for staff leaving
their employment:

1. Employees with managers that respect their work and ideas are 32 per cent less likely to think about
looking for a new job.

2. Employees with low levels of peer respect are 10 per cent less likely to stay on board.

3. Employees that give their workplace culture low marks are 15 per cent more likely to think about a new
job than their counterparts.

4. Employees that feel burnt out think about quitting more often.

5. Employees are 10 per cent more likely to stay with their organization if there are growth opportunities to

be had.

Other suggestions include active employee involvement in productivity improvement, management
commitment to staff, job security and a sense of community.

Flexible hours, recognition of a job well done, clean and safe working conditions, access to training and
open communication are all seen as crucial to attracting and retaining staff. Other areas include staff benefits
and bonus payments. The opportunity to follow jobs through to their conclusion can also give staff a sense of
ownership and a greater understanding of the business.

Surveys (eg Gooley 2001) have shown that the primary reasons for staff leaving their employment isn’t pay
but employee discomfort with, or misunderstanding of, the corporate culture and the general lack of a sense of
belonging.

As Chappell (Retail Week 2009) puts it:

Having motivated, engaged individuals working in warehouses is a must if you want to be cost effective. However, it’s also about service. If
you need the warehouse to work above and beyond in times of peak or change, would you want a team who is just doing it for the extra
overtime or one who is doing it because they want the business to succeed?
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An ageing and constantly changing workforce

This is a challenge faced by many warehouses throughout Western Europe and the United States and is
beginning to emerge in China also. Experienced staff are nearing retirement age with fewer trained staft to
replace them as the position of warehouse operative is not seen as attractive for today’s youth. A survey by
Motorola suggested the construction of elder-friendly warehouses to encourage staff to stay in employment
longer.

In order to overcome the challenge of staff shortages, organizations are visiting schools to teach pupils
about the role of logistics in today’s society and trying to burst the myth that warehouses are cold, dirty, noisy
places in which to work. As warehouses become more technically advanced this will also attract a new breed of
warehouse employee — those with an interest in technology and automation.

Attracting younger workers and increasing their job satisfaction early on can be key to early integration into
the organization, which in turn can lead to improved attitude and job performance. Apprentice schemes are
ideal in this situation.

Companies are also utilizing agency workers in greater numbers; this provides cover not only during
seasonal peaks but also during periods of absence and holiday cover. The use of agency staff can also provide
flexibility during new contract start-up. The ideal situation is to build up a relationship with local agencies and
train their staff in the way the company operates. This ensures increased productivity if the same staff are
utilized on a regular basis. As work increases these staff can then be converted into full time employees.

As discussed previously, the use of flexible working hours and annualized hours will attract staff who would
not normally consider working in this environment.
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Remuneration

The DTZ 2014 report showed that in Europe and the US wages for warehouse operatives increased modestly
over the past five years; however, in Asia Pacific they rose on average by 11 per cent. In locations such as
Qingdao and Shenzhen in China wages increased by 14 per cent and 17 per cent respectively. These increases
together with greater taxation and regulations can result in a movement to less developed countries where
wages are still very low. As of June 2017, the average warehouse operative earned approximately £18,400 per
annum (US $24,000). In the United States, according to Payscale Inc, the median hourly rate as of June 2017
was US $15.17. Compare these rates with Chinese wages at around US $10,000 per annum.
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Operating hours

The legislation that surrounds working hours within the warehouse will vary country by country. This section
outlines some of the options available to the warehouse manager in terms of working hours. However, these
need to be checked against local legislation.

The operating hours of the warehouse will very much depend on the throughput and customer
requirements. It can also depend on local regulations and restrictions.

The classic three-shift system is still used widely; however, with the increasing requirement for 24/7
working, many warehouses have adopted different shift patterns.

The classic shift pattern is as follows:

e Shift 1: 0600-1400 hours;
e Shift 2: 1400-2200 hours;
e Shift 3: 2200-0600 hours; and
o Shift 4: 0900-1700 hours.

This shift pattern works on an eight-hour day with 24-hour coverage. However, one of the drawbacks is that
there is no overlapping shift for the handover of information.

Within these shift patterns we also see staff taking breaks at the same time. Studies differ on the effect of
group breaks on productivity. Some suggest that staff interaction at break times is positive and leads to
increased productivity whereas others will argue that having equipment inactive and orders stacking up can be
detrimental to overall performance and adds increased pressure on the staff. I tend to lean towards the latter.

With the introduction of 24/7 working, a number of companies have adopted a four-day working week for
staff based on a 12-hour day on a rotating basis. See Table 2.1.
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TABLE 2.1 Warehouse shift patterns (adapted from Ackerman 2000)

Team 1 Team 2 Team 3 Team 4

Monday week 1 0600-1800 1800-0600

Tuesday 0600-1800 1800-0600
Wednesday 0600-1800 1800-0600
Thursday 0600-1800 1800-0600
Friday 0600-1800 1800-0600
Saturday 0600-1800 1800-0600
Sunday 0600-1800 1800-0600
Monday week 2 0600-1800 1800-0600

Tuesday week 2 0600-1800 1800-0600

Other companies have utilized part-time workers with flexible shifts, working around school hours with
staff working between 0930 and 1430 hours, for example, in order to supplement full-time staff.
Where 24/7 coverage is not required, typical shift patterns are as follows:

e Shift 1: 0600-1400 hours;
e Shift 2: 0900-1700 hours; and
e Shift 3: 1400-2200 hours.

There can be variations on the above theme. The ideal situation is to ensure that peaks in activity are covered
as much as possible. This can include the arrival of inbound trucks in the morning and the normally busy
period of picking and despatch during late afternoon and early evening.

When shift working is adopted, public transport and catering facilities need to be available for the staff.

Other considerations include potential congestion during shift change-overs and the effect on nearby
residential housing of vehicle movements, noise and light pollution. In a seasonal business, the system of
annualized hours can be used to cover periods of unpredictable demand.

In an annual hours system an employee works a certain number of hours over the whole year but with a
certain degree of flexibility about when those hours are worked. Normally, a period of regular hours or shifts
forms the core of the arrangement, with the remaining time left unallocated and used on an ‘as needed’ basis
(ACAS 2016). The adoption of this system provides increased flexibility, reduces the need for agency staft
and temporary labour and ensures sufficient labour cover when demand is high, as a result providing better
customer service. Through its flexibility and by working with staff it can also contribute to higher levels of
employee retention.

Under most annual hours systems, overtime is removed and consolidated into basic pay. This system can
work efficiently with the cooperation of staff. Whereas overtime relies on the goodwill of the employee and
their commitments at the time, a system of annualized hours should benefit both parties equally. In terms of
disadvantages, employees may be required to work extra hours at short notice, which may disrupt planned
leisure time; therefore, a successful annualized hours system depends on good design following consultation
with employees and their representatives and adequate time to prepare for its introduction. Another
disadvantage is the capture of all the data and the possibility of under-utilization of the hours, leaving the staft
with excess hours.

Temporary labour is expensive, not only in terms of the hourly rate but also in terms of training, supervision
and the likelihood of lower productivity. Where temporary workers are utilized it is always a good idea to
strike up a relationship with a local agency that can provide staff who have received training specific to your
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company’s requirements and have also received some form of induction.
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Training

A whole book can be written on this topic. However, in this section we will cover the basics of warehouse staff
training.

First, managers need to ensure that all staff receive an induction. For example: ‘At Boots we set up a three-
day induction programme for colleagues joining the warchouse, the highlight of which was a day’s stint
working in store, seeing a delivery being made and working the stock to shelf. It really helped colleagues
connect what they do with the store operation’ (Chappell 2009). A simple process flow map showing the end-
to-end supply chain and how each step impacts the final customer will engage warehouse staff and make them
feel part of the bigger process.

Secondly, the manager needs to undertake a training needs analysis to identify which staft require specific
types of training. There are always areas in which staff need to be trained — the trick is in identifying them.

Effective training helps to engage staff and should be an ongoing process. Training across disciplines not
only provides the operator with a sense of progression but builds flexibility into the operation.

From a productivity, but more importantly a safety, point of view, all staff operating mechanical handling
equipment must be trained on each individual piece of equipment and obtain a licence from the authorities.

Staff must also be shown how to lift heavy items without causing injury as back injuries tend to be one of
the most common reasons for absence from work.

The Chartered Institute of Logistics and Transport (www.ciltuk.org.uk) provide courses in Warehouse
Management and the United Kingdom Warehousing Association has introduced a Warehouse Manager’s
Certificate of Professional Competence.
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Warehouse audit

In order to assist the warehouse manager to improve processes we have produced a warehouse audit which can
be found in Appendix I.

These lists of questions are not exhaustive and can be added to by the user to mirror their own operations.
Audits should be undertaken by an independent person either from within the company or an outside
consultant.

The purpose of the audit should be explained to staff and a timescale agreed to introduce the
improvements. Results need to be shared with all the staff and staff need to take ownership of the results and
the improvements necessary.

The audits which are concerned with the internal processes are based on what the authors see as best

practice in a warehouse.

An Excel version of these audit forms can be purchased and downloaded from www.howtologistics.com
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Quality systems

Finally, in this section we have provided a list of quality standards that warehouse managers may deem
necessary or advantageous for their operations.

These are as follows:

e JSO 9001 — a standard of requirements against which your Quality Management System can be evaluated,;

e ISO 14001 — a standard of requirements that defines and establishes controls to reduce your company’s
impact on the environment;

e JSO 50001 — a standard of requirements that deals with the energy impact of your warehouse operation;

e OHSAS 18000 — a family of international standards relating to occupational health and safety
management. It consists of two separate parts:

— OHSAS 18001 — the Occupational Health and Safety Management Systems Specification; and
— OHSAS 18002 — provides guidelines for the implementation of OHSAS 18001,

e ISO 27001 — a standard of requirements which deals with all aspects of information security (this is
particularly useful in the case of outsourced warehousing); and

e ISO 28000 — specifies the requirements for a security management system, including those aspects critical
to security assurance of the supply chain.
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Summary and conclusion

If a warehouse is going to operate effectively and efficiently it needs an experienced, knowledgeable, well-
trained manager and a motivated team of supervisors and operators.

An ageing population and difficulty in attracting new staff pose more challenges for today’s manager,
together with increased environmental pressures.

The warehouse manager’s challenges are therefore many and varied, not least the requirement to reduce
costs and inventory levels whilst increasing customer service.

A comprehensive and ongoing training programme is essential for both managers and supervisors. The
warehouse should not be seen as a black hole but as an essential part of the supply chain, and the role of its
staft in this chain needs to be recognized and understood.

Quality of service is what sets companies apart these days and the introduction of audits and quality systems
into the operation will enable managers to continually assess, evaluate and improve their service both
internally and externally.

The next section of the book examines in detail the processes within the warehouse and suggests where the
manager can increase productivity and look to reduce costs.
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03
Warehouse processes: receiving and put-away

Almost all quality improvement comes via simplification of design... layout, processes, and procedures. (TOM PETERS)
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Introduction

As Peters says, improvement comes from simplifying processes and procedures. These processes need to be
aligned and working optimally if we are to improve efficiency and, as a result, reduce cost within the
warehouse operation.

Detailed process documents need to be produced and made available to all employees. These need to be
continually reviewed and updated. According to WERC (2010), companies who exhibit good to best practice
processes, define and publish process descriptions and assign ownership of the processes to responsible
individuals. Supplementing written instructions with photographs also improves understanding.

In the next five chapters we examine in detail each of the processes associated with a warehouse operation.
Although warehouses differ in terms of size, type, function, ownership and location the fundamental processes
remain.

These processes include pre-receipt, receiving, put-away, storage, picking, replenishment, value-adding
services and despatch. We also include a section on cross docking where products are moved from inbound to
despatch without actually going through the put-away process. Other warehouse processes such as stock
counting and inventory control, although undertaken as part of the mainstream day-to-day processes, are
included in the section on housekeeping.

By ensuring that the correct processes are in place and operating optimally, companies can not only improve
accuracy and efficiency but also take advantage of the new technology available.

Many books on the subject of warehousing will concentrate on the picking process as this is the most
labour- and cost-intensive process and has a direct impact on customer service.

This section is no exception; however, we also recognize the importance of pre-receipt and the receiving
process. Receiving the wrong products or putting products in incorrect locations can result in errors just as
easily as picking the wrong item.

Figure 3.1 shows each main warehouse activity as a percentage of cost, emphasizing the importance of the
pick, pack and despatch operation. These figures will vary significantly depending on the type of operation.
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FIGURE 3.1 Warehouse activities as a percentage of total cost
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For example, companies which are under pressure to speed up throughput are likely to use concepts such as
cross docking, thus reducing the amount of time spent on put-away, picking and retrieval.

The main activities mentioned above are shown in Figure 3.2 together with their relationships.
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FIGURE 3.2 Warehouse processes
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Receiving

Receiving, goods-in or in-handling is a crucial process within the warehouse. Ensuring that the correct
product has been received in the right quantity and in the right condition at the right time is one of the
mainstays of the warehouse operation. These elements are often termed supplier compliance.

However, it is our contention that once goods have arrived at the warehouse it is usually too late to rectify
most receiving issues. We believe there are many steps that need to be taken before the actual act of receiving
takes place.
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Pre-receipt

First, we need to ensure that the supplier presents the products to the warehouse in the most appropriate way.
It is normally the buyer who specifies the product and therefore may not have knowledge of the goods-
receiving operation.

Our suggestion here is that the warehouse manager also gets involved in specifying and agreeing the
packaging, items per carton, cartons per pallet, TiHi (cases per layer, layers per pallet) and any specific
labelling required, together with size of pallet and the mode of transport to ensure that the products ordered
are compatible with the storage facility.

All too often we see items arriving at warehouses in unsuitable packaging that overhangs pallets, has
incorrect or badly positioned labels and with goods packed in quantities that do not relate to selling-pack
quantities. Our proposal here is that samples are ordered and despatched in their transit packaging to ensure
full compliance.

All these problems take time to resolve and are better handled at the supplier prior to delivery.

Areas that need to be discussed both internally and externally prior to the order being placed should
include:

® size and type of cartons;

e type of transit packaging — cardboard, plastic totes, metal stillages, roll cages, pallets;

o palletized, slip sheeted or non-palletized delivery of product;

o size (length, width and height) and type of pallets, eg euro pallet (1200 x 800 mm), industrial or UK pallet
(1200 x 1000 mm), two-way entry, fourway entry;

o specific labelling such as product description, barcode and quantities;

e position of label on carton and pallet;

e carton quantities (inner and outer carton quantities, for example); and

e mode of transport, delivery quantity and frequency of delivery.

Delivery in the standard selling quantity is also crucial in assisting the manager to increase the speed of
throughput and simplify picking. For example, many companies still place orders on their suppliers in
multiples of 12, yet most customers order in multiples of 10 thus causing considerable extra work in
computing quantities, opening cartons and re-packing.

The method of delivery needs to be compatible with the unloading equipment available at the warechouse.
The lack of loading bays, for example, will necessitate the use of tail-lift-equipped or side-(un)loading
vehicles. Warehouses might also need to invest in container ramps for example.

The transfer of much production offshore has resulted in a significant increase in container traffic. The
decision here is whether to loose-load or palletize the cargo. Another option is to use slip sheets.

The benefits of palletizing product include protection from loss or damage during handling and
transportation and a reduction in the number of people required to load and unload containers. The process of
loading and unloading is speeded up whilst space required at the loading and despatch bays is also reduced.

The trade-off is the reduction of space utilization in the containers. Depending on the number of pallets
used, this can be up to 10 per cent of the space for the pallets alone. Couple that with the required clearance
height for the pallet and the possibility that pallets cannot be stacked and resulting space utilization will be
significantly reduced.

One potential method of reducing the trade-off effect is the use of slip sheets in place of pallets. Slip sheets
are constructed from fibreboard, thick cardboard or thin plastic in the shape and size of the unit load. The
thickness of the sheet is approximately 2 centimetres.

The load is placed on the slip sheet within the container and on arrival at the final destination the slip sheet
together with its load is removed by means of a specialist forklift attachment and placed on a pallet for
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storage.

The increasing legislation (FAO ISPM 15) on the use of wooden pallets makes slip sheets a viable option
for the transport of goods in containers. They increase the loading cube within the container, reduce the time
taken to offload containers and are easier to clean. They do, however, require both despatch and receiving

warehouses to purchase a special attachment for the forklift truck.
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FIGURE 3.3 Push Pull image

SOURCE B&B Attachments Ltd

%{ﬁ]‘ VIDEO 3.1 Slip Sheet operation from Rehrig Pacific (https://youtu.be/7Hunofvnl 2U)

Depending on the load configuration, shipping costs can increase between 15 and 33 per cent when using
pallets. However, there are notable savings made at the point of delivery plus the reduction in potential
damage to products and injury to staff.

The introduction of high cube containers has provided additional internal height and therefore the double
stacking of pallets becomes more feasible, providing the products are not easily crushed.

Finally, containers with large numbers of product lines will still need to be sorted at the receiving bay
whether they are palletized or loose loaded. In order to reduce in-handling time the supplier needs to be
instructed to keep the same product lines together in the container.

If products arrive loose loaded in a container they will need to be palletized prior to being put away in the
racking. Where possible these cartons need to be constructed in such a way that there is no overhang and no
potential for crushing when they are arranged on the pallet and that as many cartons as possible can be
accommodated within the cubic capacity of the pallet space.

For example, for a 1200 mm x 1000 mm (48” x 40”) approx pallet with a clearance height within the pallet
location of 2000 mm (80”), the cartons weighing Skg, each measuring 300 mm x 200 mm x 250 mm, for
example, will give a total potential pallet capacity of 140 cartons if we allow 15 centimetres for the height of
the pallet and 10 centimetres clearance between the top of the pallet and the underside of the beam. Each
layer will have 20 cartons and will be stacked seven high as shown in Figure 3.4. There is no overhang on the
pallet on either side and cartons are not turned on their sides.The following website provides a tool to

calculate TiHi: http://onpallet.com
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FIGURE 3.4 Onpallet.com TiHi calculation

Used by manufacturers, retailers and service providers, unit loads are key cost drivers. They impact on
transport, storage, handling and packaging, which together represent 12-15 per cent of the retail sales price.
Developing more efficient unit loads is critical to the success of efficient consumer response and is estimated
to save 1.2 per cent of the retail sales price.

As can be seen in Figure 3.5, the size of the outer cartons does not allow the warehouse operation to
optimally stack the pallet and can result in increased damage.
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FIGURE 3.5 Example of incorrectly sized cartons

Utilizing off-the-shelf software can potentially further improve the loadbuilding capability both on a pallet
and within a trailer or container where the carton dimensions are not so straightforward. Not only do the
pallets look neat and tidy, but the products are less prone to damage.

Currently there is no universally accepted standard for pallet dimensions. Different market sectors and
organizations utilize many different pallet sizes around the globe.

The International Organization for Standardization (ISO) sanctions six pallet dimensions, detailed in ISO
Standard 6780: Flat pallets for intercontinental materials handling — principal dimensions and tolerances.
These are shown in Table 3.1.
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TABLE 3.1 Pallet dimensions (ISO)

Dimensions in mm

Dimensions in inches

(WxL) (WxL) Country of use

1219 x 1016 48.00 x 40.00 North America

1000 x 1200 39.37 x 47.24 UK and Asia; pallet commonly referred to as a UK or
industrial pallet

1165 x 1165 44.88 x 44.88 Australia

1067 x 1067 42.00 x 42.00 Most countries

1100 x 1100 43.30 x 43.30 Asia

800 x 1200 31.50 x 47.24 Europe; pallet commonly known as a euro pallet

Other pallet sizes are seen in the chemicals and printing industries to accommodate drums and printer reels,
etc. We are currently working with a client who receives stock on single use American pallets, which they have
to ‘slave’ (put on top of another pallet) to enable them to place them in their racking safely. This not only
requires additional labour but also reduces the cubic capacity of the storage location. Another client has two
different pallet sizes: 1200 mm x 1000 mm and 900 mm x 650 mm. This makes it very difficult to configure
storage racks and decide on optimum locations within the warehouse. This required the use of decking in the
racking to safely stow the pallets.

The size of pallet to be stored determines the rack configuration. Where companies store different sizes of
pallet the configuration needs to be suitably flexible. For example, UK companies needing to store both UK
and euro pallets will be forced down the route of having their racking set at 1100 mm deep with each 2.7
metre bay accommodating either two UK pallets or three euro pallets.

Companies can utilize timber or mesh decking to accommodate different sizes of pallets but this can prove
expensive and reduces the load capacity of the racking.

Other factors to take into account when specifying pallets include whether they are two-way (stringer) or
four-way entry (block), the type of timber used (certain countries have restrictions, such as Australia where
wood is required to be treated) and the type of nails used.

Certain types of MHE are not able to operate with block pallets, reducing warehouse flexibility. These
include pallet stackers.

Plastic pallets are also becoming more widely used whilst the automotive industry has tended to use metal
stillages to transport and store automotive parts.

Recent innovations in the pallet sector have included iGPS’s plastic pallets that are said to be 100 per cent
recyclable as well as being 30 per cent lighter than wooden pallets.

iGPS also claim that their pallets are ‘vastly better for the environment’ and ‘do not absorb fluids that can
cross-contaminate food’. One concern that has worried food manufacturers is the treatment of wood pallets
with pesticides and fungicides. iGPS’s plastic pallets do not need treatment, so they claim they are more
suitable for moving foodstuffs in the warehouse. As with plastic totes and trays used for the movement of food
items they do need to be cleaned regularly. There was a recent situation in the UK where a major UK retailer
was criticized for the cleanliness of their plastic totes and food trays.

The plastic pallets also have embedded RFID tags to enable tracking to take place and there are also
barcode and alphanumeric identifiers. The pallets measure approx. 48” x 40” (1200 mm x 1000 mm) and are
four-way entry (logistics.about.com).

Products delivered in outer cartons need to be labelled in such a way that they can be easily identified.
Information can include barcodes, which need to be compatible with radio frequency (RF) equipment and
which hold data such as product code, description and pack quantity. Ease of identification speeds up the in-
handling process.
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With regard to carton quantities, many suppliers continue to supply in multiples of 12, yet customers who
have grown up with the metric system tend to order in multiples of 5 and 10. There needs to be consistency
within the supply chain in terms of pack quantities supplied, pack quantities stored and pack quantities sold.

The pack quantities will depend on the value, weight and volume of the product and, although there is no
legal limit, outer cartons should not weigh in excess of 20 kg (44 lbs) from a health and safety point of view.

Individual unit sales will always necessitate opening cases to satisfy orders; however, the fewer times this
occurs the more productive the warehouse.

There also needs to be consistency by product line to ensure accuracy during stock counts and reduce
picking errors. I have come across many instances where different suppliers of the same generic product pack
in different quantities. This leads to inaccuracies and delays both on receipt, picking, stock counting and
despatch.

Discussions between the warehouse, procurement, customer services and the supplier should alleviate many
of these problems.

The premise is to discuss requirements with the supplier and if you need them to do things differently then
you need to take the initiative. There may be an additional cost, however, this needs to be weighed up against
the additional costs incurred within the warehouse. The supplier may surprise you by changing the way they
present things to you. In fact, there may be occasions when this is also advantageous to the supplier. The old
adage of ‘If you don’t ask, you don’t get’ is very true.

Another truism to bear in mind is the 80/20 rule as it applies to suppliers. Not only is it likely that 20 per
cent of your suppliers provide 80 per cent of your stock but it is likely that 20 per cent of your suppliers cause
80 per cent of your goods-in problems.

You need to put measures in place to identify the suppliers who are not performing to standard and work
with them to introduce improvements. You can be reasonably sure that your suppliers aren’t deliberately
causing you problems. The issues arise because they are not aware of the effects of their actions on your
operation. You will benefit more from a handson approach to the problem and work with the supplier to
improve the situation.
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In-handling

One of the main challenges for a warehouse manager is to match labour hours with work content. Handling a
product the least amount of time possible (labour touch points) leads to reduced labour hours and as a
consequence, reduced cost.

Depending on the operation, labour can be the single biggest cost within a warehouse. It can be between 48
and 60 per cent of the total warchouse cost depending on the amount of automation utilized. It is also the
most difficult cost to control.

In-handling makes up approximately 20 per cent of the total direct labour cost within a retail warehouse.
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Preparation

Prior to the actual receipt, a number of processes need to take place. The first step is to ensure that suppliers
deliver into the warehouse when you decide, not when it suits them. There will be exceptions to this. For
example, it is difficult for parcel delivery companies to adhere to booking times because of the nature of their
deliveries; however, pallet and full-load delivery companies expect to be given specific delivery times, albeit
this is not their preferred option.

By providing delivery times for each supplier or their subcontractors, you are in control and able to match
your work hours to work content. A booking-in or dock-scheduling system needs to be introduced. Many of
today’s WMS have a dock-scheduling module; however, an Excel spreadsheet will suffice if this isn’t the case
—see Table 3.2 as an example.

139



TABLE 3.2  Excel spreadsheet denoting delivery truck booking times by door

DOOR One
Time Unit
slot Supplier ~ Units type Time estimate Eqpt  Actual time Comments
0700 ARCO 24 Pallets 45 mins PPT 40 mins Vehicle was 2 hours
late
0750 TCO 10  Parcels 10 mins manual 10 mins Urgent delivery
Deli
0805 SBH Ltd 12 Pallets 24 mins PPT 25 mins
0835 Delta 1td 24  Pallets 45 mins PPT 45 mins

0925 Argo.com 1000 Cases 3 hours x 3 FLT  2hrs 50 mins x Container
staff 3

Initially you need to decide on when you are going to receive products into the warehouse. Are you going to
have deliveries throughout the day or limit them to a morning shift, for example?

You then need to match the length of the time slots to the time estimated to fulfil the task. Standard time
slots do not work, as each delivery is likely to be different. For example, it could take 30 minutes to offload a
13.6 metre (45 foot) palletized trailer and a further 15 minutes to check and move the pallets to the storage
area, whereas a loose-loaded 20 foot container could take up to three hours depending on the number of
SKUs, cartons and staft deployed.

You need to keep records of the time it takes for each type of delivery and share this information with your
booking-in team. This will give you the amount of labour and equipment required to undertake the task, thus
making planning a great deal easier.

By introducing a dock scheduling system you are able to allocate accurate time slots, measure productivity,
organize labour and also check demurrage and penalty charges.

Figure 3.6 shows a retail inbound operation where calculations have been made regarding expected
deliveries and the actual situation. Note that on certain days, arrivals exceed capacity, suggesting that a
number of unauthorized deliveries have taken place. This highlights why an accurate scheduling system needs
to be introduced to avoid excessive overtime.
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FIGURE 3.6  Retail operation goods in planned v actual graph
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Warehouse staff need to be aware of the products being delivered, the type of vehicle and the equipment
required to offload. Once this has been ascertained and the time calculated, a suitable booking slot is allocated
and a booking reference given to the supplier.

Details of any pallet exchange agreements also need to be ascertained. The use of pallets within a rental
system such as Chep, IPP Logipal, LPR and others requires both parties to accurately record movements
within the system.

Pre-advice of the products being delivered is also advisable so that the details can be entered into the
warehouse management system (WMS). This is normally in the form of an Advanced Shipping Notification
(ASN). An ideal method of receipt is to accept the contents of the ASN as correct into the system as soon as
possible through the use of RFID or barcode scanning. Some WMSs will use this information to pre-allocate
pallet locations for the products prior to arrival and also specify which pallets need to be cross-docked. The
information is also used to check the delivery. Issues can arise when multiple deliveries are received against
one purchase order and therefore each purchase order needs to be broken down by actual delivery to avoid
confusion.
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Yard management

The arrival and departure of a significant number of vehicles each day requires the use of a yard management
system to ensure that there is sufficient space to park the vehicles and that each vehicle is allocated to the
correct dock door. Vehicles with goods for specific areas within the warehouse need to be allocated to those
dock doors closest to that area. The same is true for vehicles collecting from the warehouse.

Where trailers have been pre-loaded for despatch, incoming vehicles can uncouple their loaded trailers
either in the yard or at the dock door and they can be moved by a ‘shunter’ once unloaded. Shunters are
vehicles which are used solely within the confines of the yard to move trailers on and off the loading bays.
They are normally equipped with RF screens and operators are directed as to which trailers to move and
when.

The use of closed circuit television cameras will allow yard controllers to manage the movement and
parking of vehicles efficiently.

Yard management systems are now being incorporated into many WMS.

Software programs are also available to simulate the movement of vehicles in the yard.

VIDEO 3.2 Yard management from Cirrus Logistics (https://youtu.be/3 Fc1HzQjvI)
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Offloading

On arrival, the vehicle details need to be checked against the booking reference, the delivery notes checked
against the ASN (Advanced Shipping Notification) and the vehicle allocated a loading bay or location in the
yard. Any vehicle seals need to be checked against the delivery paperwork to ensure the load has not been
tampered with on route.

Prior to offloading temperature-controlled vehicles, the temperature history of the vehicle whilst in transit
needs to be checked, together with the current temperature of the goods.

Once the vehicle has backed onto the appropriate bay or has been positioned in the yard for offloading from
the sides, the in-handling team should have appropriate labour and equipment to hand, to efficiently manage
the offloading process. A photograph of the load can be taken prior to offloading just in case there are any
disputes regarding the load at a later stage.

Where vehicles are unloaded in the yard this usually necessitates the use of two lift trucks, one to unload the
trailer and another to put the product away within the warehouse.

The introduction of articulated forklift trucks which can work both inside and outside the warehouse is
going some way to reducing the requirement for two different types of truck for the latter operation. Counter
balance trucks are also able to undertake both tasks providing they are operating in wide aisle pallet racking
and the lift height does not exceed 7.5 metres.

The most common method of unloading palletized vehicles onto a loading bay is with a powered pallet
truck, hand pallet truck or pallet jack. Some companies utilize counterbalance forklift trucks or reach trucks;
however, the weight of the truck, driver and load on potentially weak or damaged container or trailer floors
can be an accident waiting to happen. Thorough checks need to be carried out before unloading takes place.

Unloading times will vary depending on the equipment used and whether the load needs to be staged prior
to put-away.

In order to speed up this process, equipment companies have introduced automatic unloading systems,
which means that a 26-pallet trailer can be unloaded within five minutes of arriving at the dock. Unloading
methods include the use of rollers, tracks (as seen in Figure 3.7) and slip chains whilst others use loading
plates or giant slip sheets. These tend to be operated in high volume situations between production plants and
off-site storage locations.
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FIGURE 3.7 Automated unloading (courtesy of Joloda)

Combine these with conveyors or automated guided vehicles (AGV) and the requirement for labour within
the receiving operation reduces significantly.

Unloading loose-loaded containers has always been a time-consuming operation. This normally necessitates
having at least two people unloading within the container and placing the items onto a pallet. A third person
is usually waiting for the pallet to be stacked before taking it to the checking area before put-away. This is very
unproductive as the staff within the container wait for full pallets to be replaced with empty ones whilst the
forklift driver is waiting for the pallet to be built.

There is no guarantee that the same product is together within the container, therefore more sortation
needs to take place on the unloading dock. This is very inefficient and can be hazardous to the staff, who are
continually bending and stretching within the container and are in close proximity to the MHE. Lighting is
usually poor and conditions are not conducive to fast, accurate work.

Added problems arise if the warehouse is not equipped with loading bays and is dependent on a container
ramp or worst still a forklift truck with an operator standing on a pallet, which can slow the process even
further and has its safety issues.

Figure 3.8 shows a boom conveyor unloading cartons from a container. These can be static or can be moved
between loading doors as required.
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FIGURE 3.8 Boom conveyor unloading cartons (courtesy of Best Conveyors)

Placing cartons onto a conveyor means that sortation can take place outside the container, there is less
bending and twisting involved as the conveyor is at a manageable height and it provides a continuous,
uninterrupted flow.

% VIDEO 3.3 Caljan boom conveyor (https://youtu.be/ZzVbFqQ7DzU)

The person within the container can also utilize a vacuum lift to prevent injury through bending, stretching
and lifting heavy cartons. Video 3.4 shows an operator unloading using a vaculex system.

% VIDEO 3.4 Vaculex vacuum lift with conveyor (http://bit.ly/2mDAJ;j7)
Key words: Draper Tools, Vaculex, ParceLift

The system — which at the time of writing costs approximately $10-$12,000 — can increase productivity
through reducing fatigue, is likely to help with staff retention, and reduces injuries.

Pallets or stillages can be laid out either side of the conveyor and can be stacked with the correct item.
These pallets can be placed on platforms that rise and fall according to the build height of the pallet, thus
reducing the amount of bending and stretching by the operators. The conveyor can also be extended into the
trailer or container as the cartons are unloaded reducing the amount of operator travel.

In order for this operation to run smoothly, the supplier needs to be instructed to load the same items
together in the container. There is the potential of increasing productivity by up to 50 per cent using this
process.

With the increase in automation, there is a greater emphasis on uniform cartons as robots are now utilized

for building pallets both on intake and for despatch (an example can be seen in Figure 3.9).
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FIGURE 3.9 Robotic palletizer (courtesy of Bastian Solutions)

In certain operations robots have replaced the manual unloading of containers as can be seen in Figure 3.10.
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FIGURE 3.10 Robotic unloading of container with boom conveyor (courtesy of Bastian Solutions)

The following videos show semi and fully automated container unloading.

% VIDEO 3.5 Semi-automated container unloading from Copal (https://youtu.be/iDsd0gqG8ZQ)

% VIDEO 3.6 Automated container unloading (https://www.youtube.com/watch?v=Xv--
POAcD U)

Other equipment includes forklift trucks with clamp attachments for offloading items such as white goods and
de-layering pallets, rams, booms or poles for offloading carpets and similar items, rotating clamps for barrels,
drums and tyres, and forklift trucks with slip sheet attachments for unloading containers. Other attachments
include double pallet handlers, fork extensions, telescopic forks and weighing systems.
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Checking

Once the goods are offloaded, you need to decide whether they need to be checked before put-away. The ideal
scenario is to move inbound goods directly from the loading bay to the storage area or despatch area if goods
are cross-docked.

However, trust is an issue here and unless you are 100 per cent certain that your suppliers are totally
accurate with their deliveries on every occasion, some form of checking will need to take place.

This can, however, take the form of a random check of certain product lines rather than checking the whole
consignment. A count of total pallets may be sufficient.

CASE STUDY

During a recent assignment, I was assisting a company with improving their maintenance stores operation.
They received multiple deliveries per day ranging from nuts and bolts through to large engines and gearboxes.

Products such as nuts and bolts, fasteners, washers, etc were received in plastic bags within an outer carton.

The operator opened each box, removed each plastic bag and ticked the relevant box on the delivery note
showing receipt of that particular item.

The operator proceeded to count each item within the plastic bag. This was very time consuming and when
distracted he had to start the count again.

The operator could have weighed each bag to ensure that the correct quantity was delivered which would
have been much quicker; however, the telling fact was that when asked how accurate the supplier deliveries
were, he said that he had not witnessed any errors over the last two years.

Therefore, in this situation there was no requirement to check the whole consignment especially given the
value of the items in question. These are the areas that warehouse managers need to be aware of and act
accordingly.

A number of retailers have introduced GFR (good faith receiving) where products are accepted into the
distribution centre or store without checking on arrival. Random checks are undertaken and any discrepancies
found are charged to the supplier on a pro rata basis. This enables drivers to continue with their deliveries and
pressurizes suppliers to increase the accuracy of their shipments.

This can be extended to other operations, providing agreements can be made with the suppliers.

Even if GFR is not introduced, by measuring supplier performance a warehouse manager can decide on the
regularity and comprehensiveness of inbound product checks. The rate of checking can be based on the
accuracy of recent deliveries.

A client we worked with checks 10 per cent of the lines on each incoming shipment. If they find a
discrepancy they will check a further 10 per cent. Further discrepancies result in the whole load being
checked.

Where new suppliers are concerned it is likely that you will want to check the whole of the consignment
initially until you are confident of the accuracy of the supplier.
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TABLE 3.3 Inbound product quantity checklist

Product  Operator Expected quantity Office  Discrepancy Office  Recount Y/N Office
Supplier  code count use only use only use only

ACME 85052 56

There is a trade-off here between the time it takes to check inbound deliveries, the delay in the product
being entered onto the system and available for sale, the number of discrepancies found and the time it takes
to deal with them.

Another decision to be made is whether the delivery notes are used to check off the delivery or whether a
‘blind’ count is made (in which operators are not made aware of the quantities expected until the count has
been completed) and the actual delivery cross-checked against the paperwork once the whole load has been
received into the warehouse.

From experience, although it is likely to take longer, it is more accurate to count the product and then
compare it with the delivery paperwork than use the paperwork as a checklist.

The utilization of barcode scanners has speeded up the process significantly and improved accuracy.
Products can be scanned and the details compared in real time (if wireless enabled) with the expected
quantities to determine any discrepancies. Once scanned, the goods can be moved directly to the next staging
point, be this quality control, a forward pick face, reserve storage or the despatch bay for cross docking.

The introduction of RFID will further reduce checking time at the receiving bay. Products that have tags
fitted can be recognized and counted immediately on entry to the warehouse and details passed in real time to

the WMS.

Other equipment can include weighing scales for products that are not easy to check or are stored and sold
by weight.

Aberdeen Group (2009b) has reported that 70 per cent of best-in-class companies are more likely than all
other companies to receive goods without using paper documents. All have migrated to the use of barcodes,
RFID or voice technology.

Recording and reporting discrepancies both internally and externally are a fundamental part of the receiving
process.

Table 3.4 shows an example of a goods received non-compliance report.
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TABLE 3.4 Goods received non-compliance report

Date Product  Purchase order Booking
received Supplier code no reference Non-compliance
03/04/17  ACS 48145 266460 11228 Barcode does not scan
03/04/17  ACS 104658 266460 11228 Outer carton is > 20 kg. No warning
on box
10/04/17  BFP 113144 261688 11317 Barcode on outer, not inner
10/04/17 QRS 102258 267456 11319 Inner quantity = 6 not 12 as expected
14/04/17 QRS 115119 267456 11424 Barcode does not scan
21/04/17  Teco 110002 287547 11563 No price sticker as requested
Deli

151



Cross docking

The goal of most warehouses is to increase throughput rates and reduce the amount of stock held. Cross
docking is a process where products are moved directly from goods-in to the despatch bays. This replaces the
need to place the product into store and any subsequent picking operation.

Cross docking needs the full support of suppliers as to how they present the product. This includes clear
labelling and advance notice of arrival together with accurate, on-time delivery. The supplier is required to
deliver the product in time for the departing vehicles to be loaded. As each departing vehicle may be taking
cross-docked items and items from the warehouse, this needs to be coordinated properly and the goods
consolidated accurately.

Where cross-docked products are for multiple store deliveries a pick-byline system can be used where items
are picked from a pallet and allocated directly to a store. Each store will be allocated a line of cages or pallets
in front of a despatch door.

Cross docking requires systems to identify the product that needs to be cross-docked and a process needs to
be in place to recognize and alert the staff.

Once checked in, the products should be taken directly to the despatch area and their floor or temporary
rack location recorded on the system, alerting staff that the product is now awaiting despatch. The details
must be recorded in order to provide an audit trail.

Other points to take into account include the amount of space available at the inbound and outbound areas.
Sufficient space is key to moving products quickly and safely. Any congestion in these areas will slow up the
process appreciably and lead to tension between teams. There also needs to be a well-marked staging area
where the products can be placed prior to despatch. An area of drive-in, push-back or flow racking can assist
in marshalling loads for particular collections.

Cross docking is used significantly in the movement of perishable goods through the supply chain and
retailers use this system in their distribution centres where they receive products from multiple suppliers and
sort and consolidate them for onward shipment to different stores. It has been said that Walmart in the
United States delivers approximately 85 per cent of its merchandise using a cross-docking system. This system
is prevalent in many retail operations today.

Just-in-time systems also rely on cross docking where manufacturers deliver parts to a cross-dock or
sequencing centre where they are consolidated and delivered line-side in sequence.
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FIGURE 3.11 Example of cross docking
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Cross docking does have its disadvantages in that more space is required in and around the despatch bays,
suppliers may be asked to deliver in less than truck load quantities which increases transportation costs and it
can result in stock being held further up the supply chain which could result in overall delivery delays.
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Recording

Depending on the product, there could be a requirement to record more than just the standard data such as
product code, description and quantity on arrival. Other information could include batch or lot numbers and
serial numbers. Barcode scanning, which we will look at in the following chapters, is ideal for this type of data
capture.
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Quality control

It is accepted that certain products will require more stringent checking on receipt. These include high-value
items, food, hazardous goods, temperature-sensitive product and pharmaceuticals. New suppliers will also fall
into this category.

An area close to the receiving bay should be set aside to spot-check items on arrival. This needs to be done
as promptly and as efficiently as possible so as to avoid congestion and to get the products onto the system
quickly. If there are issues, the items need to be taken to a specific quarantine area or, if space is an issue, to
the storage area — but must be identified as defective or awaiting the results of tests. Most WMSs are able to
block access to products on the system, making them unavailable for picking until cleared for sale. A physical
sign at the location is an additional failsafe.
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Put-away

Many of today’s WMSs allocate product locations in advance and instruct the operator as to where to place
the goods. This can be directly to the despatch area if the product is to be cross-docked as discussed above, to
the pick face as a form of replenishment or to a reserve or bulk-storage location.

In order for this system to work effectively, a great deal of information needs to be programmed into the
system. This includes the following:

e size, weight and height of palletized goods;

e results of an ABC analysis or slotting, where fast-moving goods are placed closest to the despatch area (an
area we will cover later);

e current order data;

e family product groups;

® actual sales combinations;

e current status of pick face for each product;
e size of pallet locations; and

e weight capacity of racking.

Where product is to be placed into racking, the use of pick and drop stations on the end of the racking allows
for forklift operators to continue with the put-away process whilst another truck can transfer pallets from the
inbound area to the rack area.
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Distance of the locations from the receiving and despatch areas

In circumstances where there is an absence of such a system, the warehouse manager needs to calculate the
optimum location for the goods and instruct the operators accordingly.

Another decision to take is whether products are placed into fixed or random locations. In utilizing fixed
locations you are designating a specific location for a particular product. A random location is, as it states,
where the pallet is placed in the most efficient slot available.

Fixed positions enable the picker to memorize the actual location and speed up the put-away and picking
process. However, if there is no stock for that particular product at any time, the slot remains empty and pallet
storage utilization reduces significantly.

Factors to bear in mind when locating product include their specific characteristics. For example, hazardous
items need to be stored in an appropriate area. Items of high value will also require special storage conditions,
which might mean a lockable cage or the use of a secure carousel.

When locating cartons, the fastest-moving items should be placed in the middle row of shelving so that the
order picker doesn’t have to spend time bending and stretching. Slower-moving items should occupy the
lowest and highest shelves.

The warehouse manager also needs to take into account that items should be stored in groups by similarity.
For example, within an automotive environment gearbox parts should be stored together in the same area.
Added to this, products that often appear together on a pick list should be located side by side. For example, a
Y-inch bolt needs to be stored next to a ¥2-inch nut rather than the bolts stored together in one area and the
nuts in another.

Finally, some warchouse systems will combine put-away with pallet retrieval. This is termed task
interleaving or dual-cycling. The system will instruct the operator to put away a pallet en route to collecting a
picked full pallet or one that is required for replenishment.
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Summary and conclusion

The receiving and put-away processes are crucial to the efficient and effective operation of the warehouse.

The following steps should help to improve productivity in the receiving and put-away area:

e allocate the supplier a time for delivery;

e cstimate time to unload, check and put-away;

e allocate sufficient labour and MHE for unloading;

o check if load requires special handling;

o check for any special handling instructions (hazardous, fragile, temperature control, etc);
o unload and check quality of delivery;

e record variances;

® have a system in place to prioritize inbound goods, eg prioritize critical low-stock items, back orders and
promotional items;

e attach label or ID tag (sometimes referred to as a number plate);
o clear dock area and ensure goods are on system and available to pick — dock to stock time is crucial;

e locate effectively using system directed put-away — areas include quarantine, cross dock, pick face, reserve
storage;

e check stock rotation policy;

e consolidate stock in locations if FIFO rules allow;

e record stock against the location;

e undertake task interleaving or dual cycling — put-away and retrieve in same movement; and

e cross dock as much as possible.
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04
Warehouse processes: pick preparation

Spectacular achievement is always preceded by unspectacular preparation. (ROBERT H SCHULLER)
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Introduction

Order picking is normally the most costly activity within today’s warehouses. Not only is it labour intensive,
but it is challenging to automate, can be difficult to plan, is prone to error and crucially has a direct impact on
customer service. Typical errors include omitting items from the order, sending the wrong item and sending
the wrong quantity of items.

Companies target the picking operation as the area in which productivity improvements can make a
significant difference to overall costs.

The trade-off in this instance is between speed, cost and accuracy. Managers are looking for quick response
times, high accuracy rates and high productivity but at least cost.

Satisfying these factors will determine the types of picking systems and processes chosen.

The picking operation has changed significantly over the past 20 years. Previously, full-case and pallet picks
tended to be the norm. Today, concepts such as just in time, the growth in online shopping and significant
reductions in order lead times have resulted in smaller order quantities and more frequent deliveries.

This type of picking is referred to as item, eaches, broken-case or splitcase picking.

In a 2017 benchmarking survey, WERC used the key performance measures shown in Table 4.1 to
distinguish best-in-class picking operations.
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TABLE 4.1 Best in class: picking (WERC)

Bestin Major

class Median  opportunity
Percentage of orders picked accurately > 99.8% 99.3% <97.0%
Percentage of orders shipped on time and complete to customer 299.59% 96.53% < 82.8%

request; or on time, in full (OTIF)

The imperative here is to ensure that picking accuracy is measured before the order leaves the warehouse in
order that operatives can be informed of their performance and additional training instigated if required.
So how does the warehouse of today achieve best-in-class standards? As can be appreciated, there are many

interrelated decisions that need to be made and aligned for companies to be effective in this area. Figure 4.1
shows the interrelationship between labour, technology, equipment and warehouse layout.
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FIGURE 4.1
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Preparation

As with any logistics process, preparation is a key element.

According to Frazelle (2002), less than 15 per cent of SKUs within a warehouse are assigned to the most
efficient location, resulting in a 10 to 30 per cent cost increase in travel time and underutilized locations.

Prior to laying out a warehouse, deciding on the most appropriate handling equipment, installing storage
systems and deciding on which form of picking system to introduce, a full ABC analysis of stock movements

and stock held should take place.
Understanding ABC classification begins by understanding Pareto’s Law or the 80/20 rule.

This states that roughly 80 per cent of effects come from 20 per cent of causes. This rule is not universal but
it is surprising how often it can apply. The idea therefore is to concentrate time and resources on the
important 20 per cent or the ‘vital few’.

Examples of the 80/20 rule in relation to the warechouse include the following:

e 80 per cent of sales come from the top 20 per cent of product lines;

o 80 per cent of sales come from 20 per cent of customers;

e 80 per cent of profits come from 20 per cent of customers — not necessarily the same customers as above;
o 80 per cent of profits come from the top 20 per cent of products;

e 80 per cent of the cube usage within the warehouse comes from 20 per cent of the products;

o 80 per cent of the inventory value is in 20 per cent of the products;

e 80 per cent of problems come from 20 per cent of your suppliers;

o 80 per cent of complaints come from 20 per cent of the customers; and

e 80 per cent of staff problems come from 20 per cent of your workforce.

An 80/20 split isn’t always the case. One current client’s profile showed that, based on our calculations 80 per
cent of the total units sold came from only 5.9 per cent (144) of the total SKUs (2,443 product lines). A
further 202 SKUs (8.3 per cent) provided another 10 per cent of the units sold whilst the remaining 86 per
cent of lines made up the remaining 10 per cent of sales.

These analyses allow you to identify not only the highest-selling products but also items that are not selling
and may be prime candidates for disposal.

As can be seen in Figure 4.2, this rule can be used to identify relationships between sales and product lines,
sales and weight or cube and sales and the number of units sold.
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FIGURE 4.2 Pareto’s Law or the 80/20 rule (courtesy of Vanderlande)
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Pareto’s Law is widely used in logistics and is an excellent method for categorizing items. This is normally
termed ABC classification.

In terms of sales, under this classification, ‘A’ is the most important, with 20 per cent of products producing
80 per cent of sales, ‘B’ is of medium importance with say 35 per cent of items producing 15 per cent of sales,
and the remaining 45 per cent being ‘C’ items producing only 5 per cent of sales.

The precise classification of items will vary between companies and market sectors. However, in broad
terms they are very similar.

Many companies will use an ABC analysis to produce an effective warehouse layout. However, the
traditional ABC analysis will only provide a snapshot of the current situation based on one parameter — the
level of sales by product, the idea being that the A items, as the highest sellers, are placed at the front of the
warehouse, closest to the despatch area. This is not efficient!

Unfortunately, using this analysis alone can lead to a reduction in productivity. For example, compare the
following two products in Table 4.2.
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TABLE 4.2 ABC comparison

Sales Number of orders
Product A 10,000 units 4
Product B 1,000 units 200

Although product A is the highest-selling item, it is only picked four times during the period, whereas
product B appears on 200 orders, necessitating 200 visits to the pick face. Under these circumstances, in order
to reduce travel distances and time, it is product B that should be closest to the despatch bay. With regard to
warehouse layout we are more interested in the number of times a product is ordered not the actual quantity
ordered.

Returning to our client the next analysis we carried out was based on frequency of pick per product line.
Here we found that 80 per cent of picks came from 15 per cent of the product lines. In fact the top 20 most
popular lines by order frequency made up 35 per cent of the total picks.

It is our contention that the picking area layout should be based on the number of pick-face visits taking
into account size and weight of the product and any special circumstances such as high security items.

For those who want to take quantity into account as well as pick face visits, a double ABC categorization
allows you to combine these two factors into one — in this case volume and frequency. This can be done by
producing a nine-box grid as shown in Figure 4.4.
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FIGURE 4.3  Pareto analysis of orders and SKU
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FIGURE 4.4 ABC analysis: quantity and frequency of sales (courtesy of ABC

High frequency = Low frequency
Higher sales Al AB AC
1 BA BB BC
Lower sales CA CB cC

In this example, AA products are those that generate the most sales and are sold most frequently. CC
products on the other hand are defined as slow movers in that they sell the least and move less frequently.

In terms of picking, the more frequently you visit a pick location the more labour intensive it is likely to be.
Products in position AA will generate, on average, 50 per cent of your sales yet will only be 8 per cent of your
product range.

Figure 4.5 shows the relationship between the frequency of sales and the value of the product. As can be
seen, different strategies can be introduced for each of the sectors. These can include factors such as the
service level provided, stock-ordering frequency and method, stock-counting frequency and customer and
supplier relationships.
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FIGURE 4.5 ABC analysis: product value and frequency of sales
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There are sophisticated software programs available to enable you to produce these results. However, if you
are looking for a quick analysis, the following method, utilizing the ‘sort’ feature within Excel, will give you

reasonable results.

In Table 4.3, the annual demand is multiplied by the number of times the product appears on a pick list to
give a weighted volume. If we had used the volume figures alone, the top two products in terms of pick-list
frequency would have ended up much further away from the despatch area, thus increasing travel time

appreciably.

168

< Usually high stock value
based on few items

+ Focus on shorter lead times

< High risk of obsolescence

v Spend time on forecasting

< Be careful when ordering

v Be close to the customers

v Check for obsolescence

v Usually relative low stock
value per item

v Use simple ordering
principles

v Decrease service level

¥ Periodic stock counts




TABLE 4.3 ABC analysis using Excel

Product Annual Pick list Weighted Weighted Cumulative weighted ABC
code demand 000  frequency volume percentage percentage category
85058 200 20,000 4,000,000 41.2 41.2 A
79001 250 15,000 3,750,000 38.6 79.9 A
67553 400 2,000 800,000 8.2 88.1 B
12865 600 1,000 600,000 6.2 94.3 B
13866 800 500 400,000 4.1 98.4 C
13700 1,000 100 100,000 1.0 99.4 C
85866 1,000 40 40,000 0.4 99.9 C
72333 100 80 8,000 0.1 99.9 C
77577 500 10 5,000 0.1 100.0 C
77212 1,000 1 1,000 0.0 100.0 C
5,850 9,704,000

It is likely, for example, that product codes 85866, 77577 and 77212 are sold in full-pallet quantities and
can be stored in and picked directly from the reserve pallet racking away from the forward pick faces.

This also reduces the requirement for replenishment for these particular products.

The more times you visit a pick face the higher your labour costs are likely to be. Travel time within a pick
operation can account for up to 50 per cent of the total picking time.

As a result, it is our contention that the warehouse layout should be based on frequency of pick only.
Volume is important but frequency of pick is more so. In Table 4.3 above we suggest using column three only
and sorting by pick frequency to determine A B and C categories. In the above example product code 72333
should be closer to the despatch area than product code 85866 for example.

Figure 4.6 demonstrates the importance of ABC analysis and its relationship with travel in the warehouse.
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FIGURE 4.6 Benefits of ABC analysis (courtesy of Cirrus Logistics)
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taken to pick the orders.

Another analysis to undertake alongside the ABC analysis is the number of times an order is completed
with a single product line. Table 4.4 is an ABC analysis, which also shows how many orders are completed

with a single order line.

As can be seen in Table 4.4, over 40 per cent of orders for product codes 10123, OAS-8100YS and 32986

are single line orders.
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Note that in Scenario 1 products are placed randomly throughout the warehouse irrespective of the number
of times they are picked. In Scenario 2 the items are located based on their frequency of pick. As can be seen
the A items are now closest to the despatch area and this has resulted in a 24 per cent reduction in overall time




TABLE 4.4 Product popularity by order frequency

SKU # containing orders # completing orders % order completions
CC01-0002AB 353 44 12
SE021-001-01 287 17 6
284568 168 9 5
CC01-0001AB 156 10 6
ZMO01 149 47 32
SB11-09 129 20 16
SB11-10 127 26 20
ARSA-R 120 3 3
AOMS-R 120 0 0
SE021-017-01 114 19 17
AMSA-R 111 0 0
AWSS-R 111 0 0
SB11-08 102 24 24
32986 93 44 47
CC021-010-01 90 30 33
OAS-8100YS 86 38 44
ZMO02 86 27 31
MFo1 83 3 4
DCVB 80 15 19
10123 76 38 50

ABC is part of the slotting process within a warchouse. Slotting is a tool that calculates the optimum
location for products within a warehouse. The tool is used to reduce the amount of travel time for operators by
not only placing fast-moving products close to despatch but also places items that frequently ship together
next to each other in the pick-face area.

For example, in a maintenance stores environment the natural storage method for nuts and bolts is likely to
be by family and product code: all the nuts in one area and the bolts together in another area, although
reasonably close by. Our suggestion is that the same-size nuts and bolts are stored next to each other. This is
for two reasons: one, they are normally sold together, and two, it provides a separation between two similar-
sized products, eg

%-inch nut from a %-inch nut. This should lead to a reduction in travel time and potential errors.

Table 4.5 is an example of a simple slotting analysis carried out for a client recently which shows how often
the same products appear on a pick list. This only looked at pairs of items. More sophisticated software can
look at multiple items.
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TABLE 4.5 Example of product slotting tool (courtesy of John Bartholdi, www.warehouse-science.com)

Product code 1 Product code 2 No of orders containing same products

888058 970327 164
10222 970327 158
970327 888075 148
10232 970327 146
970327 375566 133
10222 888075 124
10232 888075 109
316781 970327 107
888058 375566 103
888058 888075 102
888058 10222 90

The system can also identify small groups of products that can complete a large number of orders. By
examining the popularity of the items combined with the orders that they complete, these items can be
identified and stored within a specific area in the warehouse.

Slotting can also determine how many and what size of pick face is required for each product line. Very
fast-moving lines will require multiple pick faces to avoid a bottleneck at a single location. These need to be
spread efficiently across the front of the racking nearest the start and finish of the picking run. Larger pick
faces can also be produced by utilizing a full bay or even adjacent bays, thus reducing the need for frequent
replenishment.

Slotting will also take into account seasonality and suggest product transfers such as moving garden
furniture from the front of the warehouse, where it is stored during spring and summer, to the rear of the
warehouse during winter. Although there is likely to be a reasonable amount of additional handling involved,
this should be outweighed by an overall reduction in travel, having moved the more popular winter products
to the front of the warehouse.

The system can also take into account other parameters such as value, cube, weight and crushability.
Retailers can also set up the system to pick in sequence, tailored to store layout, thus minimizing the time
spent handling the product at store.

This software is integrated within many of today’s WMSs but can also be sourced separately; payback is
normally less than one year.

By profiling the activity of items and orders received into the warehouse, we can determine which pick
method to use, how much space to allocate and therefore where and how to store the product.

The idea is to place the most popular items in terms of pick frequency in the most accessible warehouse
locations.

We can analyse orders in a number of different ways. One of the most common is lines per order. This
examines how many different product codes make up an order, and as a result we can calculate how many pick
locations we will visit for each order.

Table 4.6 shows the number of lines (SKUs) per order on average for different family groups and also the
average number of units per line for a manufacturer in the fast-moving consumer goods (FMCG) sector.
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TABLE 4.6 Order analysis: FMCG manufacturer

No of orders No of units No of SKUs Units per order Units per SKU SKU per order

Family group 1 4,783 65,552 29,501 13.7 2.2 6.2
Family group 2 6,955 81,857 34,386 11.8 2.4 4.9
Family group 3 1,892 25,596 12,165 13.5 2.1 6.4
Family group 4 52 817 110 15.7 7.4 21
Family group 5 2,555 13,654 4,287 5.3 3.2 1.7
Family group 6 12,974 667,558 189,898 51.5 3.5 14.6
Family group 7 6,067 112,218 55,704 18.5 2.0 9.2
Family group 8 949 1,590,870 40,135 1,676.4 39.6 423
Family group 9 62 23,459 643 378.4 36.5 10.4
Opverall 36,289 2,581,581 366,829 71.1 7.0 10.1

As can be seen in Table 4.6, the family groups of products have different profiles. Family groups 8 and 9 have
full-carton picks; however, the other family groups are predominantly item picks.

This information can help in determining the type of pick operation and also the type of storage medium to
be used.

We can also drill down further into this information to determine the number of lines per order by family
group.

If we take family group 6 as an example, we can see in Figure 4.7 that there are a larger number of single-
line orders together with some large orders with multiple lines. Using averages in these circumstances can
therefore be misleading.
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FIGURE 4.7 FMCG manufacturer: order analysis

% of total orders
18.0

16.0
% of total orders
14.0 |
12.0 T —
10.0 +— —
8.0 T —
6.0 — .

4.0 -

% of orders

/XSS B B B B B B BB B BN BN BN B
0.0

— N M < W W0 M~ W

100+

10-15
16
51-100

Number of order lines

With such a large number of single-line orders we also need to determine whether these are standard orders
or possibly back orders.

If they are standard orders then a batch pick (discussed later) is probably the most suitable method of
picking. Examples of this type of order profile include internet sales, small-parts distribution and engineering
spares.

Where items are picked from cases, this suggests that the items could potentially be decanted into smaller
receptacles and placed in a specific area within the warehouse where picking operations can be consolidated. It
is more efficient to decant product at inbound than having to do it during the order pick process. Time tends
to be more critical on outbound.

Allied to the lines-per-order calculation is the ‘cube per order index’ (COI), which calculates the ratio of a
product line’s space requirement at the pick face to the number of picks per day.

This ratio enables you to decide on which position in the pick run a particular item should be placed. The
lower the COI, the better the space utilization of the product and therefore, it should be placed nearer to the
despatch bay at the front of each run of racking.

By combining the two measures we are able to determine the method of picking. Multiple orders with a
small overall cube can be picked by means of a roll cage or trolley whilst larger cube orders will require pallet
trucks or pallet jacks, for example.

In order to decide on the method of storage for individual product lines we need to examine the cube
movement distribution. By detailing the items that fall into specific cube movement ranges we can decide on
the most appropriate storage mode.

Figure 4.8 shows an example of cube movement distribution. Approximately 15 per cent of the total items
ship less than 0.5 cubic metres per month, which suggests bin, shelf, flow rack or carousel storage, whereas 12
per cent of the items ship in excess of 50 cubic metres per month. This points in the direction of some form of
pallet storage.
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FIGURE 4.8 Product cube picked and despatched per month
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Demand variation distribution enables you to determine the size of the pick face and the quantity held for
each type of product, the idea being to limit the number of replenishments that take place during a day. The
ideal is not to replenish but have sufficient stock in situ to cover demand over a shift. An approximate figure
can be derived by calculating the average daily demand and the standard deviation for each item.

Table 4.7 is an example of a client’s pick operation that utilizes flow racking and has a mixture of full carton

and item picks from carton.
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TABLE 4.7 Example of pick-face analysis

Minimum
Product  Av. Units Equivalent  Average number of visits ~ Cartons per flow number of
code picked per day carton pick to pick face per day rack location locations
989533 886.1 111 13.3 6 2
989133 942.3 10.5 16.2 6 2
881043 522.2 8.7 6.4 6 2
978003 5,804.3 7.3 14.4 6 2
989333 309.8 6.2 13.4 6 2
881033 405.7 5.8 4.3 6 2
881053 141.8 4.7 3.7 6 1
989122 554.1 3.7 12.0 6 1
812833 158.8 3.5 11.6 6 1
989144 194.6 3.2 8.8 6 1
989322 277.7 3.1 9.1 6 1

As can be seen from this example, the number of cartons stored in the pick faces is nearly optimum providing
there is no significant deviation from the average.

The issue arises when there is a significant daily deviation in the number of items picked. For example, if
we take product code 989533 with daily pick quantities of 11, 13, 19, 5 and 7, although the average pick per
day is 11 there is a wide variation across the week. In order to accommodate an average day’s demand with a
low possibility of replenishment, we need to store the average number of cartons picked plus two standard
deviations for a 5 per cent chance of replenishment and three standard deviations of demand for a 1 per cent
chance of replenishment during the day. This suggests the pick face should contain either 21 or 26 cases for
this product.

To calculate the standard deviation using Excel enter each of the pick quantities into adjacent cells. In an
empty adjacent cell go to statistical formulas and choose STDEV.P. This should highlight all of the pick
quantities and once you press enter this will produce the standard deviation. For two standard deviations
multiply this number (for the above example it is 4.9) by two. Add this number to the average pick.

The issue will be whether there is sufficient space available to accommodate this amount of stock in the
picking area.

The amount of space made available to the pick operation will very much depend on the total available
cubic capacity of the warehouse, the floor space and the amount of reserve stock needing to be stored.

To summarize, the following analyses need to take place in order to accurately determine the type of pick
and storage medium required:

e order profile — percentage of orders from each family grouping;
e lines per order;

® units per order;

e cube per order;

e lines and cube per order; and

e item order completion rate.

This takes us into the next section, which examines the pick area layout.
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Warehouse pick area layout

Having produced a comprehensive profile of the products and orders, we are ready to tackle the layout.

Figure 4.9 depicts a very basic layout that has used an ABC analysis based on the frequency of pick-face visits.
The next step is to minimize the amount of travel through the warehouse when picking an order.

180



FIGURE 4.9 Basic warehouse layout based on ABC classification

B
C C C C
o
.E
g
[— o
= B E
Shaort cut through racking with reserve storage above =
B B B B
Al
— o
— &
A A A A A L =
8
: o
Full carton pick at floor level, reserve storage above Flot{:::g‘:';ﬁ;is:we

The route followed by the picker when assembling the order needs to take into account the following:

o The pick instruction will have each pick sequenced as per the most effective route beginning and finishing
at the front of the racking nearest the despatch bays.

o Heaviest items are picked first.

e The picker should be able to pick from both sides when moving up and down the aisles (see Figure 4.10).
In this example the aisles are numbered, not the rows of racking which means that the picker can move
from side to side as opposed to travelling up the length of the racking and back down the other side.

e Shortcuts are programmed into the system to minimize travel. For example, a break in a long length of
racking (as shown in Figure 4.9) enables the picker to shorten the travel distance but allows the storage of
reserve product above the pathway.

e A photograph of a rack tunnel is shown in Figure 4.12.

o The picker ends up as close to the despatch area as possible. If the picker is not operating in real time the
picker may need to return to the start point to pick up a new assignment. This is not ideal.

e Multiple pick locations for the most popular items need to be set up to avoid congestion at the pick bays.
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FIGURE 4.10 Rack and shelf layout (adapted from J P van den Berg, 2011 and reproduced by kind

premission)

19 | 20| 22 21|[59 60|[ 62
17 | 18][ 24 23|57 58 || 64
15 | 16|26 25|55 56 66/
13| 14|28 27|53 54][ 8]
1] 12|/ 30 [20][51] 52][70]
9 10([32 31|49 50 72|
7| 8 |34 33||47 a8|[74
5 | 6 |26 35|[45 a6[ 76
3| a|[38 37||43 (44|78
1] | [2flao] | [sellar] | [e2]fso]
‘xf 021901

182

61

63

65

67

69

Ead
73

75

77

79

First pick

Last pick
AD41101

&

An alternative layout can be seen in Figure 4.11. Rather than traverse up and down each aisle a number of side
aisles can be positioned at right angles to the main aisle.



FIGURE 4.11  Alternative rack layout with racks at right angles to the main aisle
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A typical warehouse layout will operate with a reserve pallet storage area (racked or free standing), which
may or may not be above the individual pick faces. Whether the storage area is separated from the pick area or
not will depend on the number of SKUs and the amount of floor space available for both reserve and pick

locations.
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FIGURE 4.12  Rack tunnel (courtesy of Nene Storage Equipment Litd)

This enables the picker to pick full pallets of a product if the order demands it. The picker must not be
directed to pick a full pallet from the pick location as this will increase the amount of work required, as that
pallet will have to be replaced by another through replenishment immediately.

The worst-case scenario is where the picker takes 30 cartons from the pick face and a further 30 cartons
from the reserve stock to complete a full pallet order of 60 cartons of the same SKU. Unfortunately, some
WDMSs still work on the principle of emptying the pick face first, irrespective of the size of order. A manual
intervention by the picker normally takes place to overcome this situation.

If during the item and order profiling we see that families of items regularly appear on orders together and
fulfil a large percentage of these orders, it may be cost effective to establish a separate area within the
warehouse for these products. In effect a warehouse within a warehouse. Examples are large customers who
only order a specific number of products or customers who have bespoke products with their own labelling
and packaging such as retailers who sell own brand items but are manufactured by another company. A
mezzanine floor may be constructed to increase the number of pick locations, specifically for smaller, slower
moving items.

Third-party shared-user warehousing is a typical example where a number of clients share the building but
the picking activities are typically segregated.

Where small quantities of items are picked, the warehouse will also have an area of shelving where the
product may be held in bins or totes to make individual-item picking easier. Gravity-fed shelving or flow rack
turther enhances the picking process, where product is fed in at the back of the shelf and as the carton, bin or
tote is emptied another slides into its place. The key to this type of storage is to ensure maximum utilization
of the flow rack and timely replenishment.

Depending on the height of the building, these may be situated on a mezzanine floor, thus increasing the
cubic utilization of the building and minimizing contact between MHE and the pickers. Although there is a
tendency to use mezzanine floors for slow-moving items the floors can be linked by conveyors to quicken up
the pick process by using a pick by zone method.

An alternative to shelf locations are carousels, which are described in greater detail in Chapter 5.

When determining the pick layout, you also need to take into account the requirement for space to
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undertake value-adding services such as labelling, kitting, packing, shrink wrapping, promotional packing, etc.
This area needs to be close to both the picking and despatch areas to avoid excessive travelling and handling.
It also needs to be segregated from MHE movements to safeguard the staff. Again, a mezzanine floor is ideal
for this type of work. Constructed above the inbound and outbound doors not only ensures proximity to the
despatch area but also utilizes ‘dead’ space.

As picking is a labour-intensive operation, the welfare of the operator has to be taken into account when
choosing the most appropriate method of picking. This includes safe and comfortable MHE, ergonomically
designed storage modules, work stations and equipment.

We will discuss how to approach warehouse layout and the choice of equipment in greater detail later.

In the next chapter we determine the most appropriate picking system based on the data we have compiled.
Information required to determine the most effective picking system includes:

e dimensions and weight of the product (item, inner carton, outer carton, pallet);
e product group (hazardous, temperature sensitive, high value, etc);

o total number of SKUs by category (ABC);

e total number of orders in a period;

e total number of deliveries (there is a difference — orders can be consolidated into fewer deliveries);
e mode and average number of lines per order;

e mode and average number of units per line;

e cube per order;

o pick-face visits per SKU;

e item, case or full-pallet picks by SKU;

o typical family groupings; and

e items which are sold together frequently.

This data should be gathered during the profiling exercise. Having compiled the data, we can now proceed to
determine the most effective picking systems.
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Summary and conclusion

In order to be productive and efficient in the picking process, a great deal of preparation needs to take place.
This includes having a comprehensive understanding of the products and their sales patterns and the data
available to produce ABC analyses.

Placing products in the most appropriate location reduces travel distances and strain on operatives and as a

consequence leads to improved productivity and overall cost reduction.

According to OPS (2009) the ‘Ten Commandments of picking’ are as follows:

Design for flexibility and scalability — things change — build for today, design for the future.

Keep pickers picking... not waiting or undertaking other tasks such as carton erection, packing, labelling,
etc.

Minimize travel.

Minimize product touches. If you have expert pickers you shouldn’t need to check their work.
Never let pickers arrive at an empty location.

Measure, measure, measure (productivity and accuracy but also product dimensions).

Pick logically, slot intelligently.

Pick accurately — get it right first time.

Continue to learn and explore.

Advocate continuous improvement.

I will add one more to this list: ensure that you make it easy and comfortable for the operator. Provide:

good lighting;

ergonomic equipment;

equipment aids (scanners, voice, RFID, vision);
assistance with heavy items;

placement of product — easy-to-reach shelf locations; and

clear and unambiguous labels.

In the next sections we will look at the different picking strategies and the equipment utilized.
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05
Picking strategies and equipment

Strategy is about making choices, trade-offs; it’s about deliberately choosing to be different. (MICHAEL PORTER
(1947-))
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Introduction

In this chapter we examine the different types of picking strategies available to warehouse managers and the
types of equipment used for storage and picking.

One of the main cost areas within the picking operation is the movement of people and equipment between
pick locations. Depending on the operation, this can account for up to 50 per cent of a picker’s time. To
increase productivity and efficiency the aim is to reduce this travel time significantly. Congestion at the pick
face is also an issue as it can convert travel time into waiting time. This section examines the different
methods of picking and the equipment utilized to attain these goals of reduced travel and waiting time.

There are a number of dimensions to the picking process. These include how and when the orders are
presented, how the items are stored, how the actual items are picked and the equipment required. These
dimensions are shown in Figure 5.1.
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FIGURE 5.1 Picking strategies and equipment
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What we can see from Figure 5.1 is that there are many interrelationships and many options. For example,
if we decide on a picker-to-goods operation this can either be done by, for example, picking individual orders,
batch or cluster picking, utilizing trolleys or pallet trucks and a choice of paper, voice or scanning.

The first point to mention here is that in terms of picking there is no ‘silver bullet’ or ‘one size fits all’
solution.

According to an Aberdeen Group report (2009), 46 per cent of best-in-class companies are more likely than
all others to use advanced pick methodologies such as batch, zone and cluster picking as opposed to
individual-order picks. However, each company has different requirements and these strategies may not suit
everyone.

A picking operation may require full-pallet picks, pallet-layer picks, outercarton picks, inner-carton picks or
individual-item picks. In most cases the warehouse will be required to pick a combination of the above and, at
times, these combinations can occur on the same order.

Many managers see advanced technology and automation as the silver bullet where picking is concerned;
however, they may well be overlooking basic improvements that can be introduced to enhance order picking
efficiency and also the potential lack of flexibility that accompanies automation in certain operations.

During many of the warehouse management courses I run I tend to find that the majority of attendees do
not use ABC analysis and order profiling. There are many opportunities therefore to improve basic pick
operations before introducing automation.

Basic techniques such as profiling, slotting, pick-route planning, pickface sizing, accurate and timely
replenishment, proper equipment selection and documented processes will all help to enhance pick efficiency
without having to introduce technology and automation in the short term. The growth of e-commerce
however is challenging this. ‘E-fulfilment requires scalable operations and highly flexible systems to address
these inherent challenges,” according to Roland Martin from Swisslog. Challenges such as shorter order lead
times, large numbers of small orders and a need for extreme accuracy.

Companies are likely to operate a number of different order-picking strategies and techniques depending on
the nature of the product, the quantity of items to be picked and the size of order.

There are usually five types of pick requirement within a warehouse. However, they do not always occur
individually and can be included on the same order. These are as follows:

® piece, each, unit, item or broken-case pick;
e inner carton pick;

e full-case or carton pick;

e layer pick; and

o full-pallet pick.

In the following sections we will look at each of the pick strategies in turn and discuss their interrelationships.

Pick strategies can be split into three categories. These are:
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o picker to goods;
® goods to picker; and

e automated picking.
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Picker to goods

The majority of small-to medium-sized warehouses continue to operate with minimal automation and picker-
to-goods operations prevail.
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Pick to order (individual order pick or discreet order pick)

Here the picker takes one order or part of an order (assignment) and travels through the warehouse either on
foot with a cage or trolley or pallet using a pallet jack or fork lift truck, collecting items until the whole order
or assignment is completed.

Orders can be for individual items, inner cartons, full cartons, full pallets or a combination of these.

The picker follows a route or pick path designated by reading a paper pick list, reading instructions on a
radio data terminal or following voice commands. New technology being introduced includes vision picking
where the operator follows directions via a see-through display on a pair of glasses.

All order lines are picked in sequence for a specific customer order. Depending on the size of the items,
piece pick items are likely to be stored on shelf locations, in carousels or on flow racks for example. Full
cartons can be stored on pallets in pick locations, on shelving or in flow racking.

The advantage of picking individual orders is the minimum amount of handling involved as the product
moves from store to despatch in one handling movement. It is also excellent for urgent order requests.

This remains the most common method of picking. However, orders with multiple SKUs and long
distances between picks can be very labour intensive.

There can also be a requirement for a second person to check the order before it is despatched. This
requirement for checking is discussed in greater detail in the chapter on despatch.
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Cluster picking (sort whilst picking)

In order to reduce overall travel time, operators can take a number of orders out into the warehouse at the
same time and pick into individual compartments on their trolleys or cages. Some operations will utilize
powered pallet trucks that can carry two pallets at a time or utilize tugs or tractors that can move multiple
pallets through the picking aisles as can be seen in Figures 5.11 and 5.12.

Figure 5.2 shows a pick cart with put-to-light technology used for cluster picking.

193



FIGURE 5.2 Cluster pick cart (courtesy of Inther)

% VIDEO 5.1 Inther pick to cart cluster pick system at Geodis (http://bit.ly/2nes4zN)

Key words are Inther, pick to cart, Geodis.

CASE STUDY Consumer Electronics — cluster pick to cart

The client is a global leader and technology innovator in consumer electronics, mobile communications and
home appliances.

When it set up its new European central parts operation it installed a mezzanine floor with shelving, a
conveyor system and the Inther LC Pick to Cart system to manage over 70,000 spare parts.

To increase productivity and reliability, a total of 10 pick carts were introduced initially. These carts are
used to cluster pick orders both on and below the mezzanine floor. Once picked the orders are transported to
the packing and shipping department via a conveyor system.

When an operator logs on to a pick cart, the Inther LC system will generate a batch of picking instructions
from all the available orders in the database. When generating the instructions the system will use logic to
provide the picker with orders in the same area within the warehouse and produce the most efficient picking
route. It will also instruct the picker to pick the highest priority orders first.

The operator is instructed to load the pick cart with empty totes. Each tote must be scanned for the system
to register the tote against the pick cart. After loading the totes, the operator can start picking. The central
display on the pick cart will show the location to pick from. After the operator confirms the location by
scanning its barcode, the corresponding ‘put’ lights light up on the trolley with the required quantities to pick.
The operator must pick the articles and confirm the pick by pressing a button. Omitting and shortage
functionalities are also available. After the products from the first location are allocated to the totes, the next
location is shown on the central display.

When all orders are picked the operator unloads the totes from the pick cart onto a conveyor that transports
the totes to the packing workstations. When the pick cart is empty, it is ready to start a new cluster of picks.

Each pick cart can be used, without recharging, during a full eight-hour shift. A battery is installed on the
pick cart to provide power for the pick lights, hand scanner and wireless controllers.

In the above example plastic totes are utilized. These may or may not be the final shipping containers. The
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totes can be replaced by cartons thus reducing the number of touch points by not having to decant the totes. A
check weigh system can be used at the shipping area to ensure accuracy.

Although having the advantage of being able to pick several orders at the same time and reducing overall
travel, it does need experienced pickers if a put-to-light system is not utilized. There is a possibility of putting
the wrong product or wrong quantity of product into a container and therefore a check system needs to be in
place to ensure picker accuracy.

Cluster picking can also be used with conveyors, where a partitioned tote or multiple totes divert into a pick
zone. As the tote passes a barcode reader its unique ID is read and all the picks for the current tote are
displayed on the individual pick-to-light terminals.

Each terminal indicates both the quantity to be picked and the tote location where it is to be placed. A pick
of eight pieces into the B compartment would be displayed as B8. When all picks for all compartments in the
current zone are complete, the tote is returned to the conveyer belt and it proceeds to the next zone, where
additional picks for any compartment are required (elogistics101.com).

Both scanning and voice can also be used with a conveyor and zone pick system as can be seen in Video 5.2.

@ VIDEO 5.2 Voice and scanning cluster pick example from Vocollect
5 (https://youtu.be/z4dd8w7CLI1Y)

The number of orders per cluster will depend on the number of lines, units per order, total cube and the
capacity of the totes, cages or trolleys.

As seen above we have a combination of technologies and pick strategies.
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Batch picking

Batch picking is where operators pick products for a number of orders at the same time. This is similar to
cluster picking; however, rather than have a cluster of separate orders, these orders are consolidated into one
pick list and once picked are later broken down into their constituent orders. Pickers can be sent to the reserve
storage area to pick full pallets or layers of pallets to satisfy the order quantities.

There are two alternatives: pick by line and pick to zero. Pick by line may result in excess items being
returned to stock where full pallets or cartons have been picked. For example, a batch of 10 orders may require
100 units to be picked in total. A full pallet holds 120 units and is brought to the order consolidation area.
Once the 100 units have been picked the remaining 20 units are returned to the reserve storage area or
possibly transferred to the forward pick area. In the case of pick to zero the correct number of items (the 100
units in this case) are picked and allocated to customer orders until the lines and units are exhausted. This is
also termed bulk picking.

Advantages include less travel and potentially increased accuracy as two people are involved in the pick and
allocation process. The disadvantage is that it is a two or even three-stage process and cannot easily manage
time-sensitive orders. There is also a requirement for additional space at the despatch area for sortation and
there may be a delay as the system waits for sufficient orders to come through before it produces a batch pick.

The batch system can also be utilized within a cross-dock operation where products can be picked and
allocated on arrival at the warehouse. This removes the put-away and replenishment tasks and increases
throughput and accuracy.

Orders can be batched in a number of different ways. For example, mail order or e-commerce operations
may well batch by single order lines or single items. A typical usage is in television home shopping such as the
QVC channel. Different products are promoted at certain times of the day and orders are placed for them.
This results in a large number of orders for a single product line. Each order is likely to be for potentially one
or two units. It makes sense to consolidate these orders into one pick list and pick large quantities of the
product in one pass. It is then simply a case of attaching a shipping label onto each item for despatch.

Orders containing similar items can also be batched together. Finally, orders can be split, based on where
the products are in the warehouse.

Batching orders together can be done manually; however, most warchouse management systems (WMSs)
today have this capability.

Technology such as put-to-light systems can be used to help ensure accuracy. As the bulk picked products
are brought to the sorting or consolidation area each product line is scanned in turn and lights will indicate
how many of each product should be placed into a tote or container for shipment. This can be used
successfully for multiple retail store delivery with each store having its own shelf location, cage, tote or
despatch area.

Batch picking can also be done in conjunction with the use of ‘put walls’.

Put walls are a shelving system, such as pigeon holes, fitted with LED lights. Each shelf slot represents an
order for a customer or part of a store order in a retail operation. Items are picked in bulk, from active
locations (pick modules or racks) and conveyed to the put wall area.

Goods are then scanned using the put to light system and sorted into the positions assigned to the orders in
the wave. The LED display will also show the quantity to be placed. An example of this can be seen in the
iHerb.com video (Video 1.2) in Chapter 1.

Once an order is complete, the light associated with the shelf position lights up on the reverse side of the
shelf where a packer retrieves the goods and packs it at a station. The packer then sends the order to a
shipping lane.

Batch picking using put walls can significantly increase the number of lines picked per hour however as
mentioned this is a three-stage approach (pick, put and pack) but can be very effective.
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Zone picking

In zone picking, products are picked from defined areas in the warehouse and each picker is assigned to a
specific zone or zones and only picks items from within those zones. The level of activity will determine the
number of zones/pick locations allocated to each picker. It can also be described as a pick and pass operation.

Orders are moved from one zone to the next as each zone completes its pick. This movement can be
undertaken by a cage, trolley or pallet being passed from one operator to another but is more commonly done
by conveyor. The conveyors may be powered or use rollers or gravity to move the cartons or totes between the
zones.

Orders can be picked simultaneously within the zones and consolidated later or they can be picked
sequentially. Separate pick instructions are produced by the WMS for each zone for simultaneous picking.

Zone picking tends to operate with a pick-to-light system; however, it can also be operated manually. For
example, a single pick list will travel with each order for sequential picking.

Zone picking can also be undertaken using hand-held barcode scanners and voice-activated picking.

The volume of orders sent to each zone needs to be controlled so that each sector has an equivalent amount
of picks. The potential for bottlenecks can be high, with staff having to wait for orders to arrive.

Zones are usually sized to accommodate enough picks for one or two order pickers. A picker may look after
two zones or more if the volumes are reduced on a particular day or time of day.

Zone picking can be effective in operations with large numbers of SKUs, multiple orders and low to
moderate picks per order. Mobile phone and computer games retailers are typical examples.

As mentioned the most popular picking method utilized in the zones is pick by light. As an operator scans
the next order to arrive in the zone or as the tote passes a barcode reader on the conveyor, a number of lights
illuminate in the section. A digital display denotes the number of items to be picked. Once the pick is
completed the light is turned off and the picker goes to the next illuminated location.

Some companies will also scan the barcode on the product prior to placing it in the tote to ensure that the
correct item has been picked.

Advantages include the reduction in travel and an increase in the speed of pick as multiple lines can be
picked at the same time compared with pick by order.

This system can be used by companies where there are different zones for product families such as
pharmaceuticals, hazardous products and food items.
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Wawve picking

In wave picking, orders are combined and released at specific times during the day or are associated with
vehicle departures, replenishment cycles, shift changes, product locations, product commonality, value-adding
service requirements and priorities. The use of wave picking can also balance workload by time or by area by
logically grouping and releasing orders.

Orders can be released at different times to different zones based on how long it takes to pick the orders.
The drawback is the requirement for a further step in the process, having to bring the partial orders back
together. However, as discussed with batch and zone picking, it does allow for a second check on product
codes and quantities.
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Goods to picker

Significant benefits can be realized with the use of a goods-to-person system. Even though there are many

variations on how a system can be configured, most of the designs allow the following benefits, according to
Dematic (2009):

® Eliminate picker travel time, use less labour. Order pickers do not need to roam the warehouse walking to
and from the pick faces. Travel time is the largest time component of a traditional order picker in a person-
to-goods arrangement. By minimizing this time component, productivity is increased and labour to
operate the facility is reduced.

® Omit the dedicated pick face. Typically, a goods-to-person system involves storing the inventory in very
narrow aisle racking or an AS/RS system. Each SKU is retrieved when it is required. The system dictates
when the item is picked and it is less important where it is in the warehouse, although having the fastest-
moving items closer to the workstation will further improve efficiencies.

® Reduce system footprint. The space required for a goods-to-person design is much less than conventional
person-to-goods systems. If the storage medium is high density, significant space savings can be achieved.
A typical footprint may be 30 to 50 per cent less than conventional storage.

® Product security. When the product is placed into a high-density automated system (AS/RS), it is secure
and not accessible by staff. Product security is important to maintain inventory accuracy, reduce theft, and
assure first in, first out principles.

o FErgonomic workstations. The pick stations can be designed for employee comfort. Working heights, range
of motion and environment (lighting, temperature) can be optimized for the employee. Some designs omit
the requirement to move and lift totes/cartons. Furthermore, workstations can be outfitted to support
employees with special needs, thereby allowing universal access.

® Speed in order selection. The pick station design results in high worker productivity. Since there is little or no
travel time and the item to be picked is ergonomically served to the worker, high rates of order selection
are achieved. Most operations obtain rates of 500 to 1,000 lines picked per hour per operator. The goods-
to-person system allows fast- and slow-moving SKUs to be treated equally, which removes the need for
separate pick areas based on SKU velocity. This is important for applications where SKU velocity changes
on a daily basis.

® Accuracy. Order picking using a goods-to-person station tends to be more accurate because operators are
typically handling one SKU at a time, making errors less likely. Most goods-to-person stations utilize put-
to-light technology to indicate quantity and location to place the item, further enhancing accuracy. The
picking process is performed by one person, thereby improving traceability. Accuracy during the inbound
process is paramount.

® Decoupled workstations. Staff can work in parallel, unaffected by each other. Stations can be opened and
closed according to business volume on a particular shift of operation. There is redundancy in this
configuration since items can be processed at any location as the workstations are completely decoupled.

o High-utilization workstations. Work flows into the pick station smoothly and consistently. Order pickers
are highly utilized, since they do not need to wait for work. Worker productivity is not affected by the
structure typical of a traditional pick module (high activity in one zone, little activity in another zone, pace
issues in a pick-and-pass environment, etc).

® Sequencing. When building a customer order, a precise sequence of SKUs can be achieved. For example,
items can be presented to the order selector by weight (heavy to light). Or, in another example, orders can
be built in sequence by family group or to match a retail store layout.

® Order profile. The system is not affected by changes in order profile. For example, single-item orders and
multi-item orders are accommodated with equal efficiency. This means that trends such as more orders
with fewer order lines do not compromise productivity. This feature adds to the ability of goods-to-person
systems to accommodate change as order profiles change in the future.
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o Efficiently accommodates SKU growth. If more SKUs are added, the storage system can absorb the new loads
(if sized for growth) or the system can be expanded with additional automated storage modules, or existing
modules can be extended.

A good example of a goods-to-person system is iHerb.com and Opex Corporation’s Perfect Pick solution. It
shows too that they don’t rely fully on automation but also utilize a pick-to-light system.

i VIDEO 5.3 iHerb and Opex Corporation goods-to-person system
5 (https://youtu.be/txOylrel GgM)
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Types of automated picking

The requirement for increased speed, accuracy and productivity has pointed managers towards automation as
a realistic option in today’s competitive automated equipment market. A high-volume item pick operation is
an area where automation can have a high impact. An operation where the despatch of upwards of 3,000
cartons per day is worth consideration in terms of automation.

The advantages of automation include the following:

e increased space utilization and reduced space requirement;
o high bay, narrow aisle systems (up to 40 metres high);
e random storage;

e higher density storage for refrigerated products, leading to cost reduction through lower energy
requirements;

e improved control;

o pallet tracking through enhanced WMS;

e labour and energy savings;

® 1o heat and light requirement unless required for product integrity;
® minimum supervision required;

e continuity of performance;

® 24 hours, 7 days per week operation;

e product security;

e use of first in, first out principles;

® less human intervention;

o safety;

e climination of manual handling;

e reduction in accidents;

e ability to cope with hazardous/harsh environments such as refrigerated storage;
e fully integrated;

e coordination of product flows, avoiding bottlenecks;

e constant performance levels; and

® continuous review.
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Examples of automated picking systems
Compact picking system

The goods-to-picker-based compact picking system by Vanderlande is ideal for slow-moving products in
retail and wholesale warehouses. It is also cost effective for warehouses handling parts and components for
sectors such as the automotive industry which have a large range of SKUs and very high service levels.

For example, in a manufacturing warehouse, product is retrieved from the automated storage and retrieval
area and taken by conveyor to the operator’s workstation. There it is consolidated with other items that do not
fit the profile such as exhaust systems, gearboxes, body panels, etc. They are then placed in a shipping carton,
a crate or on a pallet for despatch. The use of ergonomic workstations enables operators to achieve a constant
high order picking performance (up to 1,000 order lines per operator per hour) over a prolonged period of
time, without risk of work-related injury.

i1 VIDEO 5.4 Vanderlande Industries — CPS with PICK@EASE (http://bit.ly/21Yt3Ts)
'\-."_‘IL\__‘L!
Key words: Vanderlande, CPS, Pick at Ease
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Order distribution system

An order distribution system is ideal for business processes where a large number of order lines are fulfilled
from a relatively small number of SKUs. Totes or cartons of single-line products are transported to operators

who distribute goods into order totes controlled by put-to-light displays. This concept works efficiently in
mail order and e-commerce sectors.

In both the above operations the workstation plays a major part in the overall system. The main features
include:

e optimal ergonomics because of horizontal order picking (one level);
o ideal height for the operator using a movable platform;

e operator learning curve of only 15 minutes;

e constant productivity level through fatigue-free working; and

® high accuracy and safety by pick-to-light displays, detection light grids and a touch screen.
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Mini-load AS/RS systems

A mini-load automated storage and retrieval system handles loads that are contained in small containers or
totes, with load weights typically falling in a range of 40 to 250 kilograms. The capacity range can go to 350 to
1,000 kilograms at the high end. The system is ideal for storing small quantities of large numbers of SKUs.
‘Slave’ trays can also be used to transport shipping cartons to reduce the amount of decanting within the
warehouse.

One key feature of a mini-load system is that it maximizes the cube of the warehouse, saving space whilst
increasing throughput. Recent innovations include double-deep locations thus further increasing space
utilization.

Product is put away in random locations and the system manages the putaway and retrieval of the product.
Dynamic slotting enables fast-moving products to be located in the most accessible locations. When a product
is required, the system will identify the location and the tote or tray will be transferred to the operator, who is
standing at a pick station located in front of the rows and columns of storage bins.

Once the item has been picked from the tote, it is returned to a position in the racks. Different SKUs can
be stored in each tote providing the operator has the ability to distinguish one product from another. Picking
is normally managed by put-to-light systems which denote the quantity and into which outgoing tote to place
the item. Some systems can provide a photograph of the item on screen to ensure further accuracy as seen in
the ierb.com video above.

Each pick station can have multiple totes arriving and leaving at the same time, ensuring an effective flow
of goods and increasing productivity. This is similar to batch picking by line (350 to 700+ lines per hour). See

Figure 5.3.
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FIGURE 5.3 Mini-load system (courtesy of Vanderlande)

Video 5.5 shows a number of pick operations, including pick-to-light and the use of automated goods-to-
person systems as they incorporate both retail store delivery and e-commerce within the same warehouse.

@i VIDEO 5.5 ]John Lewis 2012 Semi-automated warehouse by Knapp
m (https://youtu.be/91 5No pE3w)

3D shuttle technology

Although an AS/RS system, the Cimcorp 3D shuttle™ uses gantry robot technology, combined with an
innovative shuttle device integrated into the gantry, to store and retrieve goods in plastic crates, totes, bins and
containers required for order fulfilment. The system creates stacks on entry to the storage area. These stacks
are then collected by one of the gantry robots and deposited somewhere within the robot’s working envelope.

When a particular SKU is required to fulfil an order, a robot retrieves the corresponding tote and deposits it
on the shuttle device. The shuttle travels along the gantry and transfers the tote to the outfeed conveyor,
which then transports it to a conveyor line that feeds the picking stations.

Once picking from a tote is complete, it is conveyed back to the entry point to the storage area.

The system’s advantages are as follows:

® up to six times more efficient than a manual solution;

e productivity of up to 1,000 totes/hour;

e low investment cost;

o cxcellent cost/storage capacity ratio;

® no racking required resulting in significant cost savings;

e optimum space utilization with no space wasting aisles; and

e cxceptionally high storage density.

Example 3D shuttle cell (two robots)

Throughput capacity: up to 5,000 totes in or 1,000 totes out per hour by one cell/two shuttle robots (stacks
in/single totes out). Average throughput 500 totes in and out/hour.

Storage capacity of 31 totes per m?, tote size (L x W x H) x 600 x 400 x 250 mm, storage size 25,000 totes
per cell.
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SKU quantity enables thousands of SKUs (31 SKUs per m?).

The advantage of this system is that it doesn’t require any racking or grid structure with 80 per cent of the
operational time feeding the pick stations.

¢4 VIDEO 5.6 Cimcorp 3D Shuttle for automated storage and retrieval
54 (https://voutu.be/Fp3AonVS04g)

Autostore

Autostore is an AS/RS system which stores goods in bins that are stacked directly on top of one another in a
self-supporting aluminium grid. The grid not only guides the bins but also serves as rails for the robots to
travel on. The battery-operated robots are controlled using a wireless system and manoeuvre the bins within
the grid. They also transport the bins to and from workstations for goods to be decanted or picked. Bins
containing fast-moving products are stored at the top of the storage system whilst slow-moving stock is stored
in the lower sections. Once the goods are placed in the bins they are ready for picking and despatch.

The system uses less energy than a mini-load system and is scalable.

CASE STUDY Asda Stores

Founded in the 1960s, Asda is one of Britain’s leading retailers with over 180,000 dedicated Asda colleagues
serving 18 million customers. The second largest supermarket chain in the United Kingdom, holding around
18 per cent market share, Asda is part of the Walmart group, the world’s largest retail chain.

Asda is unsurprisingly a leading proponent of warehousing innovation. The business is constantly looking
at ways to improve the use of space within its existing distribution centres. Asda selected Swisslog’s AutoStore
solution to handle a range of its products in a more space efficient and productive way. An intelligent storage
and retrieval system for small case lines, the solution provides Asda with flexibility for its future expansion.
Swisslog worked with Asda at each phase of the project from the initial design to the installation and ongoing
support. Work started onsite in 2012. Before installation of the AutoStore system could commence a robust
mezzanine level was built on which the new solution would be constructed. Once the preparation work was
completed, installation and commissioning took place in a matter of months, as the rest of the IDC was in full
operation.

The operation:

1 Decant

Pallet loads of inbound goods are conveyed automatically to one of six ergonomic decant stations. An Asda
colleague working at each station transfers products from a pallet into AutoStore bins, whilst lift tables
eliminate the need for bending, thereby making the whole process highly ergonomic. Each station also has a
chute for colleagues to dispose of waste.

2 Picking

The AutoStore robots always work ahead of colleagues to ensure a constant stream of bins are presented at the
picking port. Reaching required bins usually involves a digging process, which temporarily stores those above
the required bin on top of nearby stacks.

The solution includes carousel picking ports, designed for high throughput operations. These ports have
three rotating arms, which are able to carry three bins simultaneously in order to provide seamless delivery to
colleagues. With 10 ergonomic picking stations, where orders are collated for store delivery, the site is able to
process a large quantity of orders. They're also aided by the robots delivering the bins in sequence. Each
colleague has a touch-screen computer instructing on how many of each product line to pick for particular
orders, moving them from the captive AutoStore bin into the store consolidation tote. Once all items for a
store are picked, colleagues push the tote onto the conveyor for shipping.
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3 The benefits

From the outset, the system enables Asda to manage several thousand different product lines, whilst allowing
further phased investments to accommodate more bins, in line with the retailer’s developing requirements.
AutoStore’s key benefit is that of space efficiency, allowing for maximum utilization of the area, in this case
bolstered by its installation on a mezzanine level. This leaves the ground level available for other operations.

4 Factfile

— Number of robots: 140

— Number of bins: 44,360

— Number of pick stations (ports): 10

— Number of decant stations (ports): 6

— Bin presentations 335/hr per pick station
— Length of grid 48.8 m

— Width of grid 29 m

— Height of grid 6.8 m

— Height of mezzanine approx. 6.5 m from ground level.
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FIGURE 5.4 Cimcorp 3D Shuttle

ﬁ% VIDEO 5.7 Swisslog Autostore solution (www.youtube.com/watch?v=M5T1VPyzVMO0)
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Ergonomic workstations

As with all goods-to-person systems the comfort and safety of staff are paramount. Ergonomic workstations
are therefore used in conjunction with goods-to-picker solutions.

The workstations are designed to enable continuous, sustainable performance. The goal is to counter the
risk of repetitive strain injury (RSI) and fatigue, thus increasing effective operator time.

These ergonomic workstations are also important from a disability worker point of view. Many warehouse
and distribution centres such as those operated by M&S in the United Kingdom and Walgreens in the United
States are designed with disabled staff in mind.
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FIGURES5.5 Autostore robot

The following video shows how Wallgreens is integrating disabled staff into its warehouses.

@1 VIDEO 5.8 Walgreens welcomes disabled workers (bit.ly/2r74Yjn)
Key words, Wallgreens Windsor, CNN Money

PRODUCT PROFILE  RapidPick workstation

Dematic has introduced a workstation (RapidPick), which can be fully tailored to match the individual
requirements of the operator. As a first step, operator platforms and worktables are adjustable for height. This
allows the stations to be optimally adapted to different body sizes, whilst also providing flexibility in terms of
the volume of totes or cartons to be processed. Moreover, the picking stations feature optimal workplace
lighting, large and comfortable operating controls and acknowledge buttons. Height-and rake-adjustable
human—machine interaction (HMI) screens are also part of the ergonomic equipment package.

The HMI display provides the visual management of the pick processes. Its multicolour, high-resolution
screen displays simple, intuitively understood symbols for article volumes, photos of the products to be picked
and a 3D description of the positioning of the picks in the order carton. All these features contribute to
accurate, safe order picking with virtually no error rates. As an optional additional verification, volume
weighing can be integrated into each picking station.

A further distinctive feature adding to the high throughput capacity of RapidPick is the possible
configuration of the automated sequences in the picking process. In addition to the empty tote/carton
management for the order cartons, the station can be equipped with two conveyor tracks — one behind for the
donor totes, one in front for the order cartons. The donor totes are automatically presented at a frequency that
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is optimal for the packing sequence of order fulfilment and transferred to the picking station by the conveyor
system. The totes/cartons are presented ergonomically to the operator to ensure that picking access is
comfortable. Picking to the order carton is directed by the visual parameters shown on the display screen.
Each placement in the order carton is confirmed via a terminal or an acknowledge button. Once the order is
consolidated, the superimposed IT system triggers the automatic removal of the donor totes and order
cartons. If totes become empty during picking, they are buffered in the station and used in the ongoing
process as order cartons when directed to do so by the I'T system.

The expectation is that these workstations will pick up to 1,800 units per hour at full capacity.

VIDEO 5.9 Dematic Rapidpick (www.youtube.com/watch?v=9D]cQG4u0]g)

There is still a low take-up of fully automated warehouses. Automation is a big step to take and it is a decision
that should not be taken lightly. However, ‘Within e-commerce distribution, where unpredictability is a
constant factor, flexibility in the supply chain becomes critical. Flexibility can be derived from implementing
the right automation that can support the fluidity that e-commerce services require,” according to Swisslog’s
Roland Martin.

He goes on to say: “The right automation allows fewer manual touches, resulting in more accurate orders,
improved ergonomics, lower labour costs and travel time, and fewer returns. It also saves space by operating in
a smaller footprint.

You should not under any circumstances automate a bad or broken process. Always ensure that your
warehouse operation is working as efficiently as it can without the use of technology. It is only when you are
at this stage that you should contemplate using technology to further improve the operation. Processes need to
be as streamlined as possible and any unnecessary steps eliminated.

The following case study is an example of how a company has fully embraced automation to improve
efficiency and reduce the total footprint of their warehousing.
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FIGURE 5.6 Ergonomic workstation (courtesy of Dematic)

CASE STUDY Automated storage Maspex Wadowice, Poland

Maspex Wadowice Group is amongst the leading Polish companies in the food industry, being the market
leader in the production of juices, nectars and soft drinks in Poland, Czech Republic and Slovakia, and a main
player in Hungary, Bulgaria and Romania.

Their challenge was to amalgamate operations from different regions in Poland, requiring a warehouse with
large storage and handling capabilities, mixed pallet picking and assembly, full traceability and error-free
inventory and deliveries.

Amongst many options evaluated, a highly automated solution proposed by System Logistics was selected,
as it fulfilled all the requirements and achieves a reasonable payback of the investment.

A storage capacity of 54,000 pallets has been obtained within an area of nearly 9,000 square metres,
installing a self-cladding rack, 35 metres high, within which operate 15 stacker cranes, each one of them able
to handle two pallets at a time. In front of the rack is a four-floor building. The shipment area is on the
ground floor, adjacent to the receiving area, and is designed to load over 10 trailers every single hour.

The first floor is connected by a pallet conveyor to the factory located on the other side of a public road.
Situated on both the first and second floors are the case-picking activities, based on the goods-to-person
principle, producing double the productivity of staff through the use of ergonomically designed workstations.

Layer-picking activity is carried out on the third floor, by means of two automated robots which are able to
fulfil more than 60 per cent of the total picking volume. To cope with the high flow of pallets required, the
handling system on each floor uses the system vehicle loop (SVL) monorail steering shuttle technology. The
result is therefore a particularly compact installation.

Data

warehouse dimensions: 140 metres x 66 metres x 35 metres;
54,000 pallet capacity;

15 stacker cranes with telescopic forks;

4 SVL loops;

41 SVL shuttles;
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e 2 layer pickers.
Productivity

e 125,000 cases per day;
o 340 pallets shipped per hour.

Automation requires a great deal of preparation and time spent on design, evaluation and implementation.
Automation can provide significant improvements in productivity and accuracy — but it can also prove to be
the wrong solution.

In 2004 a major supermarket chain in the United Kingdom had to write off over a quarter of a billion
pounds’ worth of automated equipment and IT systems due to the failure of the system to improve on-shelf
availability.

Continuing to do what you've always done but more quickly and potentially with less paper is not going to
improve your overall performance. As Drucker (nd) said, ‘Do not believe that it is very much of an advance to
do the unnecessary three times as fast.’
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FIGURE 5.7 Highly automated solutions (courtesy of System Logistics)
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Automation has its place; however, there are a number of disadvantages. These include:

e High opportunity cost: could the investment have been spent more effectively elsewhere?
o High investment costs: building, equipment, information technology.

e System failure: operations are entirely reliant on technology.

e Standardized unit loads are required.

e Anomalies are not accepted and need to be handled separately.

e More quality control is required on intake.

e High cost of disposal of equipment.

o Lack of flexibility.

The following video shows a comprehensive automated system operating at Coca-Cola Seville. Loading and
unloading is carried out by the drivers whilst case picking is carried out manually.

VIDEO 5.10 Coca-Cola Automated warehouse from System Logistics

(https://youtu.be/ITRoQ6UXhd0)
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Robotics

Robots are a common sight in manufacturing operations and on automotive production lines. However, they
are rarely seen operating in warehouses.

Robots in the form of automated guided vehicles utilized for transferring pallets within the warehouse have
been in use for a number of years, but they have been a rarity within picking operations.

However, things are beginning to change and robots have been adapted to pack items into boxes and stack
those boxes onto pallets in the most efficient way.

The increasing value proposition of robotics is reflected in bullish predictions. In logistics alone, the
robotics market is expected to reach $2.15 billion by 2020, accelerating at a compound annual growth rate of
32 per cent over the next few years, according to a study by Technikon.

The use of robots in the pick process is also beginning to increase. These are in areas where labour is scarce
or very expensive, where the tasks are reasonably straightforward and monotonous or where the operation is
undertaken in hazardous conditions where manual handling is deemed dangerous.

According to Swisslog’s Tony Buckley (2017): ‘Robotics today are different than the robotics of the past.
On the hardware side, costs have come down, so that makes them more cost effective to implement in more
situations. Second, the type of robots we have now are different, with smaller collaborative robots and mobile
robotics.’

The new intralogistics robots make use of vision-based navigation, sensors and machine learning to allow
them to do things like work safely alongside humans and move through warehouses in efficient, safe patterns.
Rather than being fixed to the floor, today’s intralogistics robotics can come in the form of smart, wheeled
carts that navigate the warehouse using minimal guidance infrastructure. A collaborative picking robot knows
it needs to stop when touched by a human, and the software guiding a robotic cart will adjust its path if an
aisle is blocked.

An example of collaborative robots is Swisslog’s AutoPiQ_system. This fully automated picking station
teams humans with robots, enabling direct cooperation between the picker and the robot. AutoPiQ
intelligently complements light, goods-to-person systems. AutoPiQ_is equipped with state-of-the-art sensor
technology and a seven-axis gripper.

The AutoPiQ solution is designed for repeated single-item picks for fast fulfilment of orders. It is based on
a shared picking principle. The robot picks the items that it is able to pick — which can be up to 95 per cent of
the product range — and an operator finishes the order. Both can pick into the same bin or split orders into
two lines depending on requirements. Innovative 3D vision technology is used for object recognition in the
source bin. It consists of a 3D camera detecting a point cloud as well as a 2D camera identifying the product
contours.

Static robots are also being utilized in greater quantities with the use of robotic arms fitted with suction
pads and an optical reader being used to pick items from a conveyor and deposit the items into their respective
containers as can be seen in Figure 5.8.
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FIGURE 5.8 Robot picking (courtesy of SSI Schifer)

PRODUCT PROFILE Schifer Robo-Pick

Schifer Robo-Pick is a fully automatic picking cell that can be smoothly integrated into existing warehouse
architectures. It is neither necessary to enter article characteristics into the system nor to place the articles in
special positions in the storage tote. An innovative two-step image-processing system automatically recognizes
the position of the products on the tray and controls the universal picking robot. Schifer Robo-Pick achieves
up to 2,400 picks per hour in continuous operation. According to SSI Schifer, the Schifer Robo-Pick cell is a
particularly economic system, the investment costs being far below the costs for corresponding conventional
goods-to-person stations with equivalent picking performance.

‘Traditionally, robots had to be instructed on each task through costly programmatic means, but with
machine learning, a picking robot essentially can “learn” new picking tasks on its own without programmatic
instruction,’ says Swisslog’s Schultz. ‘Machine learning is bringing the vision and gripper systems of our
picking robots closer to the level of what eye/hand coordination can accomplish.’

These vision systems are likely to play a significant role in the future of warehouse operations, providing much
greater speed and accuracy.

German systems provider Knapp uses a Cognex imager to drive a very high-speed robotic piece picker. The
Cognex vision system looks into a carton and takes images with something like a million data points.

In a recent report on Promat, Dan Gilmore discusses a company called I am Robotics which uses a stored
3D image of each item to help its piece picking robot traverse aisles of static storage and pick items into a tote
using an AGV with a small robotic vacuum arm. The system in effect ‘sees’ the item on the shelf to confirm it
is the right SKU and determine its approach.

% VIDEO 5.11 Schifer Robo-Pick from SSI Schifer (https://youtu.be/sDItvUO847E)

Another recent innovation has been the introduction of a pick operation where mini AGVs or robotic drive
units move free-standing shelving (pods), arranged in rows and columns in a memory-chip-like grid, from a
storage area to pick stations. When a consumer submits an order, the robotic drive units deliver the relevant
shelving units to workers who pack the requested items in a box and ship them off, utilizing other drive units,
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to the despatch bay, allowing workers to fill orders two to three times faster than they could with conventional
methods. Each pick station is equipped with a pick-to-light and put-to-light system. The drive units can work
in parallel, allowing dozens of workers to fill dozens of orders simultaneously.

The robotic system is also faster because the entire warehouse can adapt, in real time, to changes in demand
by having the robots move shelves with popular items closer to the workers, where the shelves can be quickly
retrieved while items that aren’t selling are gradually moved farther away. This becomes a very sophisticated
slotting system. This is all controlled by radio frequency with floor labels providing the drive units with the
location coordinate information they require to navigate the warehouse.

One example is Swisslog’s CarryPick system. CarryPick is especially suitable for e-commerce as large and
changing ranges of products can be stored as the racks are adjustable and not limited to a bin size as with a
shuttle system.

It is ideal for medium and slower moving SKUs, where the picker travels the greatest distances between
picks. This is where picking productivity will see its greatest gains — the shelves are doing the walking instead
of the picker. It takes all of the picking travel out of the equation.

The CarryPick system allows companies to scale the performance incrementally by adding single
robots/workstations to the existing system. This is especially of value in e-commerce as growth is hard to
predict.

CarryPick can also be moved easily to another warehouse location if required and can be quickly installed
within less than four months.

The CarryPick system can be leased, rented or paid on a per pick basis. The system can also be integrated
into an existing warehouse operation.

Other companies such as Grey Orange in India and Eiratech in the UK provide similar systems.

@ VIDEO 5.12 CarryPick system from Swisslog (https://youtu.be/galGaYn-grl)

o

According to Kiva, now owned by Amazon, their system is capable of up to 750 picks per hour, per worker.
The system is modular and scalable but very system dependent and unless a mezzanine floor is utilized does
not use the cubic space of a building efficiently. See Figure 5.9.
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FIGURE 5.9 Kiva robotic system

A recent study by McKinsey Global Institute that looked at the impact of automation including robotics,
machine learning, and Al, forecasts that these technologies will raise productivity growth globally by 0.8 to
1.4 per cent annually through 2065. That study also predicts that automation should help create more jobs —
rather than take them away — because of stronger economic growth and new, emerging job roles.
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FIGURE 5.10 Eiratech eirabot system (courtesy of Eiratech)

With less need for fixed infrastructure with today’s robotics and the ability to work collaboratively with
humans to scale up output, these solutions are less costly and more flexible to dynamic e-commerce fulfilment
needs than the automation of the past.
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Handling equipment

Warehouses have a number of different types of handling equipment at their disposal to undertake the picking
process. These range from relatively cheap trolleys through mechanical equipment to large conveyor and
automated systems. There remains a heavy reliance on picker-to-goods systems with the use of pallet trucks,
lift trucks and the utilization of shelving and racking as storage media.

In this section we examine some of the equipment used in picking operations. A point to note here is that
companies utilize a combination of equipment to handle different types of products and order profiles.

221



Manual and mechanical handling equipment

This equipment is the least capital intensive and the most labour intensive.

Trolleys/cages/carts/garment rails

These are pushed along picking aisles or shelving by pickers and have shelves or compartments or slots into
which the picked items are placed or hung. They are used in both item and full-carton picking. The aisles are
usually a minimum of one metre wide.

Productivity is relatively low (50-80 lines per hour) with pickers spending over half their time travelling
with the equipment rather than picking. Tiredness also becomes an issue later in the shift.

Roll cages can also be utilized for final delivery, thus reducing the need for double handling.

Hand pallet truck, pallet jack, powered pallet truck, manual stacker truck
Hand pallet trucks have hydraulic pumps to enable the operator to lift a pallet sufficiently to be able to move it
across the warehouse floor. They are cost effective for transferring pallets across short distances.

Powered pallet trucks are used for loading, unloading and picking full cartons (although item picking is
possible) and for pallet-transfer duties to and from the receiving and despatch areas. They can be supplied as
pedestrian, stand-on or seated versions.

The choice of truck will depend on pallet throughput per hour and distances travelled within the
warehouse.

Advances in this area include pallet trucks which have a lift ability up to 800 mm in height.
Manual stacker trucks have a 1,000 kg lift capacity up to 3 metres, depending on the model.

Forklift trucks

In the absence of pallet trucks both counterbalance and reach trucks can be utilized in the picking process and
each has the advantage over pallet trucks of being able to lift a pallet to a height such that the operator doesn’t
have to bend down to place cartons onto the pallet. This will of course depend on the width of the aisle and
the number of orders picked per day. These trucks are also utilized to pick full pallets from the racking.

Low-level order pickers (LLOP) and towing tractors

Low-level order-picking trucks are electrically powered and have the facility of moving two pallets or up to
three roll cages at a time along picking aisles. These trucks are able to operate at first and second levels with
the operator being lifted upwards on a platform as can be seen in Figure 5.11.
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FIGURE 5.11 Low-level order picker (courtesy of Toyota)

The towing tractors are ideal for horizontal transport and low-level order picking. These can move or ‘tram’
multiple pallets and cages, long distances from the reserve storage and picking areas to despatch. See Figure
5.12.
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FIGURE5.12 Tow tractor (courtesy of Crown)
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Medium-level order pickers (MLOP)

As the name suggests these trucks can lift operators higher than the low-level trucks but not as high as the
turret or very narrow aisle trucks.

g~ VIDEO 5.13 Medium-level order picker from Mitsubishi (https://youtu.be/lqFde5Bi64I)

b=
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High-level order pickers (HLOP)

In operations where there is a high number of product lines and insufficient floor space to provide enough
pallet pick faces, there is a requirement to pick from the storage slots that are high above ground level. In
these circumstances we need to operate high-level order pickers as shown in Figure 5.13.
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FIGURE 5.13 High-level order picker (courtesy of Toyota)

The advantages of this system are that we end up with a high density of pick faces by utilizing narrow aisle
racking and trucks; it can also eliminate replenishment if a random storage system is utilized.

However, disadvantages include a much slower retrieval process (< 30 picks per hour) and a potential for
bottlenecks in the aisles, together with the inflexibility of narrow aisle racking. Other issues include the
requirement for harnesses for staff in many countries and the ergonomic issues of reaching to the far side of a
pallet to retrieve stock.

The system is mainly suited for operations with a large number of slow-moving items and low numbers of
lines per order.

Conveyors

Conveyors carry goods by power or gravity. They are an integral part of zone picking and goods-to-picker
systems as they transfer cartons and totes between zones and to the operator workstations.

Powered conveyors tend to be used for transferring goods over longer distances and utilize belts, chains,
slats and rollers.

Gravity conveyors can be used to transfer picked items from a mezzanine floor to the despatch area for
consolidation with other picked items or along short distances within zones.

Conveyors can have non-powered or powered rollers or belts. The latter tend to be less expensive than
powered rollers and have the advantage of being able to move all types of boxes and bags without fear of
jamming up the conveyor.

The disadvantages of conveyor systems include high capital cost, less flexibility, regular maintenance
requirements and they are an obstruction to both pedestrians and trucks.
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FIGURE 5.14 Autocruiser from SSI Schifer

An alternative to conveyors is SSI Schifer’s Autocruiser, which represents a less expensive and more flexible
alternative to a conventional conveyor system. It consists of transport carriers operating on rail structures,
which are easy to extend and modify, making it a versatile and scalable solution.

CASE STUDY

Creativ Company is a major global supplier of hobby and educational items. With regard to the
implementation of a new, extensive logistics system, Creativ Company opted for a combined Autocruiser and
vertical lift module solution from SSI Schifer. At the core of the solution are eight LogiMat storage lifts, each

six metres in height and in total amounting to a storage area of 1,000 m?. On a 300-metre-long track, 27 SSI
Autocruiser waggons transport 300-450 units per hour. The idea was to create a semi-automated solution
using the SSI Autocruiser whereby the waggons — controlled by the warehouse management system —
transport the SKUs to the different picking zones. The SSI Autocruiser system is used to connect picking
zones with goods out area.
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Sortation systems

In situations where there is a high degree of commonality in terms of orders with a known number of delivery
locations such as retail stores, a pick to belt system can be used effectively. Here products are picked in bulk
using the batch picking method and the items are placed on a conveyor belt. As each item passes a barcode
reader it is identified and diverted to a particular location on route. The items can either drop into a bin or
slide down a chute. Here the items are consolidated and packed into a shipping carton, a cage or loaded
directly onto a vehicle. Examples are cross belt, narrow belt, bomb bay and tilt tray sorters. Productivity can
range from 6,000 to 20,000 units per hour.

230



FIGURE 5.15 Conveyor systems (courtesy of Dematic Corporation)

A new parcel sortation system has been introduced by Tompkins Robotics. t-Sort is a material handling
system which has applications for both unit and parcel sortation. It performs much like a traditional
automated sortation system, such as a tilt tray or crossbelt sorter. However, the unique difference is t-Sort uses
completely independent robots.

At only 15 inches wide, the robots take up a minimal amount of space. They can move in any direction and
are easily programmed to meet unit and parcel sorting needs. The robots recharge automatically by returning
to a charging station when needed. See Video 5.14.

@ VIDEO 5.14 Parcel sortation system from Tompkins Robotics (https://youtu.be/2aJyn4 868w)
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Storage equipment

The type of storage equipment utilized within the warehouse for pick operations will vary substantially
depending on the type and size of product, the throughput envisaged and available capital.

We also have to take into account the requirement for reserve storage and how product is transferred from
the reserve storage area to the pick face; this is termed replenishment.
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Floor/bulk storage

In situations where capital is at a premium and goods are of a low value with very few SKUs, the use of the
floor area for storage and picking is totally acceptable.
The disadvantages, however, are the low utilization of the cubic capacity of the building, the potential

damage to product, the stability of the items and the inability to replace picked pallets without compromising
the FIFO rule. This leads to what is commonly termed the ‘honeycomb effect’.
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Standard and narrow aisle pallet racking

Definitions in this area can be rather confusing. In these examples we see wide aisle racking as being used in
conjunction with counterbalance trucks or reach trucks, narrow aisle with reach trucks and very narrow aisle
racking with very narrow aisle trucks, articulated forklift trucks and cranes.

Standard or wide aisle (> 3.5 m — 4 m) and narrow aisle (= 2.5 m — 3m) adjustable pallet racking (APR) is
used to provide ground-floor pick locations and reserve storage for full-carton picks. The racking can also be
used with high-level order picking trucks if there are insufficient ground-floor pick locations.

Pallet locations can also be reduced in height through the use of steel, wooden or mesh decking and can
also be segmented into bins providing less than full pallet locations and enabling companies to have more
SKU in a smaller cubic space.

There are issues with picking in racked areas. One is the fact that having a 1,200 mm deep location makes
it more difficult to pick as the operator has to stretch in to pick the cartons and is prone to hitting his/her
head on the overhead beam. There is the potential issue of trucks and people operating in the same aisle at the
same time and finally there is the possibility of congestion at the pick face with a number of operators arriving
at the pick face at the same time.
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Very narrow aisle pallet racking (2 1.6 — < 1.8 m)

This racking can be utilized for the storage of reserve pallets and for pick operations. There are a number of
issues to bear in mind, however, if picking from this area. Along with similar challenges to those mentioned
above there is also the issue of rail guided very narrow aisle trucks which preclude the use of pallet trucks or
pallet jacks to manoeuvre pallets in and out of the pick locations within the racking. This makes picking much
more difficult and less productive. Some countries require aisles to be wide enough to allow staff to be able to
pass between the trucks and the racking safely. Another safety concern is when very narrow aisle truck
operators are high up in the racking it is more difficult to see the pickers at ground floor level.

The use of automatic cranes in very narrow aisle racked areas precludes the picking of individual cartons.
Full-pallet, single-SKU picks are however undertaken.
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Carton flow racking

Carton live storage operates by means of gravity-fed rollers on adjustable shelving. Cartons are loaded at the
upper end of sloping lanes, in the rear aisle and move down under the force of gravity when a carton is
removed from the picking face. The rollers can be adjusted to take different sizes of cartons and can also be
fitted with a braking system to protect the more fragile items.

As can be seen by comparing Table 5.1 and Figure 5.18, the occupancy rate is high, travel time is reduced
and the system is fully FIFO compliant.
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FIGURE 5.16 Carton flow rack (courtesy of Knapp)

% VIDEO 5.15 Tote and carton flow rack (https://youtu.be/mgh9NItTVSU)

237


https://youtu.be/mqh9NltTVSU

TABLE 5.1  Shelf storage versus carton flow storage (courtesy of Cisco Eagle)

Factor Gravity/carton flow Static shelving Gravity flow gain
If total available floor space is Equal Equal -
Then items stored (0.03 cbm) = 155 122 29%
Shelves high 5 3 2
Cases per opening/face 15 12 3

2,325 1,440 61%

If space is an issue, and a second aisle cannot be accommodated, companies can use a push-back system,
which loads from the front as opposed to the rear. However, this will mean a last in, first out (LIFO) as

opposed to first in, first out (FIFO) system of stock control.

Full pallets of stock can be stored above the carton live storage, thus utilizing the total cube of the area.
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Shelving

Shelving is used to store less than pallet quantities of product. The items can be stored in their original cartons
or in totes or bins. There are many different types of shelving, most of which are adjustable with different
widths and heights.

Bin or tote storage makes it possible to present a large variety of items on a very compact face. These bins
or containers are of different sizes, colours and shapes, and most have semi-open fronts.

Static shelving is reasonably inexpensive. The hidden cost, according to Cisco Eagle, is the cost of labour:
the amount of time operators spend picking and restocking. Cisco Eagle reports that pickers spend only 15
per cent of their time doing productive work using static shelving. By using gravity-flow shelving, pickers are a
lot more productive.

Gravity-flow shelving does cost more than static shelving; however, this is more than made up for by the
labour cost savings. Travel time is reduced significantly, as is the time spent locating and replenishing
products.

Gravity-flow racking uses floor space more efficiently. Fewer aisles are required and more product can be
stored in the same amount of floor space, as shown in Table 5.1. This system can also be retro-fitted into
existing racking. One area to take into account is the length of run for gravity shelving. Too long a run can
result in wasted space as each lane can only hold one product line. The option is to have one product line
across a number of lanes rather than have a long run. Two further points to bear in mind are the need for
ongoing maintenance for the rollers and secondly the fact that different products will have different weights
and will require different inclines to propel them down to the front.
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FIGURE 5.17 Typical shelving area for fashion items (courtesy of Joe Fogg)

An alternative to shelving are bin drawers, which provide greater security and high-density storage (see

Figures 5.19 and 5.20).
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FIGURE 5.18  Static shelving versus carton flow (courtesy of Cisco Eagle)
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FIGURE 5.19 Storage drawers
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FIGURE 5.20 Filing drawers
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Mobile shelving and racking

Where space is at a premium and access to items is intermittent, as in the case of archive material and very
slow-moving items, mobile shelving and racking, which runs on guides or rails and is either manually operated
or powered, is a potential alternative to static shelving.

Access to each run of shelving is gained by either turning a wheel at the end of the run or by accessing it
electronically at the touch of a button. See Figure 5.21.
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Mobile shelving

FIGURE 5.21
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Carousels

Carousels are designed for medium-to high-throughput environments. They are also ideal for small, high-
value items. There are two types of carousel: horizontal and vertical.

Horizontal carousels

Horizontal carousels work on a similar principle to a merry-go-round. The carousel can be made up of
shelves, bins or garment holders. These rotate and are controlled by an operator who uses a computer keypad
to type in the location, product code or order number, depending on how the software has been set up. If an
order number is keyed in, the carousel will stop at the operator station in pick sequence.

An operator may look after more than one carousel (pods) in order to limit the amount of down time
waiting for each carousel to rotate. Goods-to-operator systems are designed to keep the operator working as
much as possible and reduce the amount of travel time.

Horizontal carousels vary significantly in length depending on the nature of the product to be stored. They
can also range in height from 2 to 8 metres, necessitating the use of a platform to access the product or the
introduction of automatic extractors.

Horizontal carousels are ideal for storing and picking high numbers of SKU, small individual items,
medium to large cartons and products including hanging garments. They are especially effective in low-
headroom areas.

According to OPS (2009) a multiple pod (three or more) can be used to pick between 200 and 400 lines per
hour.

Horizontal carousels are expensive and are limited by the amount of time they take to rotate. Cubic space
utilization can also be an issue, as can safety if the carousel is not enclosed. It is difficult to replenish when
picking and they are limited in terms of the number of operators. They are also very system driven.
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FIGURE 5.22 Horizontal carousel

% VIDEO 5.16 Horizontal carousel by Kardex Remstar (https://youtu.be/X6n9AWBivxs)

Vertical carousels

Vertical carousels are enclosures which have shelves that rotate in either direction similar to a Ferris or big
wheel at a fun fair, bringing a requested item to the operator at a suitable working height. They allow you to
use the maximum height available within the building, providing the best use of space within a very small
footprint. Vertical carousels are ideal for small-to medium-sized parts. The carousel takes up a much smaller
footprint than a horizontal carousel. The shelving can be adjusted and sub-divided to handle different sizes
and weights.

Vertical carousels provide added security. However, their effectiveness is tempered by the speed of
movement. Here the trade-off is between the height of the system and therefore its greater storage capacity
and the length of time it takes the shelves to rotate.

The software provided with vertical carousels can manage the stock within the carousel, pick in sequence,
work with pick-to-light systems and provide accurate reporting. The system can also work with scanners to
confirm the correct item is picked every time.

In both examples operators may look after more than one carousel, as can be seen in Figure 5.23, thus
reducing downtime. Vertical carousels can also operate with two or more openings so that staff at different
levels can access the parts stored, as can be seen in Figure 5.24.
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FIGURE 5.23 Vertical carousel (courtesy of Kardex)
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FIGURE 5.24 Kardex Remstar LR 35

Pick rates vary from 100 to 300 lines per hour. As in the horizontal carousel it requires ongoing
maintenance and is very system reliant.

@ VIDEO 5.17 Vertical carousel by Kardex Remstar (https://youtu.be/wbSV]JZ 1hKc)
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Vertical lift module (VLM)

Similar to a vertical carousel a VLM is an enclosed storage system consisting of two columns of extractable
‘trays’ each able to hold multiple cartons, totes or bins. A computer-controlled insertion/extraction device
between the two columns automatically locates and retrieves the tray containing the item to be picked. Trays
are delivered to an access window for the picker. A pick-to-light system will normally indicate the quantity
and the item to be picked, whilst slotting software controls the location and number and size of items per tray.
As with the vertical carousel, multiple VLMs or pods reduce the amount of dwell time by the operator
(OPS/WERC 2009).

A similar system to the VLM is Kardex Remstar’s Shuttle XP system.

CASE STUDY (Courtesy of Kardex Remstar)

Flowtechnology UK’s primary objective is to be the most efficient provider of Fluid Power Products in the
markets that they serve. They have built a reputation as a distribution innovator in the Fluid Power Industry
and have supported customers throughout the UK.

With so many new products being added to the company’s portfolio, warehouse expansion was becoming
an issue. Although they were able to expand laterally with their existing storage, they soon realized that
upwards would be the way to go. According to Marc Borland, Logistics Director at Flowtechnology UK: ‘We
realized that after the addition of new products for the next catalogue, space would become a problem and in

2001 our original 20,000ft? warehouse was expanded by a further 40,000ft%.

Solution

Phase 1 started with five 12m-high Shuttle XPs being installed. They chose bespoke tote boxes for the
components and loading commenced. A bespoke back-office software suite optimized the picking routines
and developed efficient ‘tours’ — the routes used by individual picking operators. Upon receipt of picking data
from the back office system, the shuttle units work in pairs so, as one part is being picked at the first Shuttle,
the next part is being indexed and positioned at the other Shuttle. Upon delivery of the items, barcode bag
labels are printed and the software is updated on completion of the tour.

Borland states:

In the past we could achieve a rate of about 30 manual picks an hour. The addition of RF technology and
bar coding and tour management has increased this to 40—-45 picks an hour, but we must then compare this
to the automated Shuttles which are giving us 90-100 picks per hour. These advantages are further
enhanced by much quicker replenishment.

The combination of the new technology and Flowtechnology UK’s own back office suite means that not only
is auditing simpler but, thanks to the optimisation of the tours and the stock control, picking accuracy is
greater than 99 per cent — based on an error rate of just 0.21 per cent. The company is looking to further
invest in conveyor systems and enhanced inspection and packaging bays with touch screens and scales.

250



Efficient picking of small parts

With up to 500 order lines per picking station and hour, the Kardex Remstar LR 35 (Figure 5.24) is ideal for
picking small parts quickly. A station can consist of one or more units. Its energy efficiency and easy
integration in existing systems make it a highly economical storage solution.
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A-frames

These machines are similar to vending machines but on a much bigger scale. They are ideal for high-volume
items of uniform size and weight. This sorting and picking equipment operates most efficiently in an
environment where these two characteristics are present. Typical products include cosmetics and
pharmaceuticals.

The products are placed in magazines on a frame resembling a letter A and are automatically dispensed via
a computer controlled trigger system into a tote or directly onto a conveyor as it passes through the tunnel
created by the frame. A section of the conveyor is allocated to each order. As the order reaches the end of the
A-frame it drops into a tote or carton and is then conveyed via conveyor to another picking area if the order is
incomplete or to the packing area. While the machine is operating, manual replenishment activities can be
performed with no impact on the dispensing operations. A-frame systems are capable of filling orders quickly:
up to 750,000 units per day, 3,000 lines per hour, depending on capacity and the replenishment capability.
They can be highly accurate, with operations recording over 99.95 per cent accuracy.

However, this system does require manual replenishment and inaccuracies can occur when filling the
channels.

i1 VIDEO 5.18 A frame storage and retrieval system (https://youtu.be/t6f42maSho8)
'\-."_‘IL\__‘L!

Finally in this sector we have the Knapp Store system. The KNAPP-Store is an innovative storage and
picking system that can be used along the entire pharmaceutical supply chain, whether in wholesale or for
online pharmacies. The KNAPP-Store can store diverse articles effortlessly and occupies minimal space. It
automates a wide spectrum of articles that would normally require a great deal of manual processing, with
manageable investment costs and low costs per storage location.

@ VIDEO 5.19 KNAPP Store system (https://youtu.be/mVPhUumopwl)
.""'LL-.L!
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Summary and conclusion

There are many different picking strategies that can be utilized within a warehouse operation. Each one will
depend on the nature of the product, the velocity of throughput and the company budget.

Picker-to-goods strategies remain the most utilized method within today’s warehouse operations. However,
goods-to-picker methods are gaining ground as automation becomes more sophisticated and also more
affordable.

It is likely that multiple strategies will be used in today’s warehouses as they look to cope with multichannel
distribution requirements.

Figure 5.25 provides some guidelines to the type of picking and storage equipment to use, based on product
size, number of orders, speed of throughput and size of inventory.
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FIGURE 5.25 (Part 1) Pick module selection matrix (courtesy of OPS Design)
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FIGURE 5.25 (Part 2) Pick module selection matrix (courtesy of OPS Design)
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Table 5.2 provides a comparison between the different picking strategies.
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TABLES5.2 Comparison chart — order pick strategies

Pick
method  Typical Applications

Benefits

Disadvantages

Pickby = Most operations
individual
order

Cluster ~ Most operations, smaller items

picking  typically

Batch e-commerce Retail store orders

pick to

Z€10

Single stage operation

Flexible

Quick implementation

Ability to isolate urgent orders
Picker able to decide pick path if
paper-based

Utilize manual or technology

systems

Multiple orders picked at the same
time
Reduce travel in the warehouse

Reduce overall pick time

e Multiple orders picked at the same

time

e Very effective for e-commerce

orders where 100s of orders for
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e Low pick rate

e Very labour

intensive

e Can result in
bottlenecks at the

pick face

e Training can take
some time
depending on the

tools used

e Training can take

some time

e Accuracy can be an

issue

e Urgent orders
cannot be separated
easily

e Requires
equipment to hold
multiple orders

e Requires low cube
items in the main

e Requires system
assistance to

combine orders

e Can result in
bottlenecks

e May require second

stage to pack orders

e Urgent orders
cannot be separated
easily

e Requires system



Batch
pick by

line

Zone
pick

Wave
pick

e-commerce Retail store orders

Situations where there are large
numbers of SKUs and low

number of items per order line

When orders are released on a
timed basis or to meet departing
trucks

single line
Reduced travel
Increased accuracy

Can be used successfully in a cross

dock operation

Multiple orders picked at the same
time
Increased accuracy

Very effective for e-commerce
orders where 100s of orders for
single line

Reduced travel

Less travel for operator

Orders can be picked
simultaneously or sequentially
Can accommodate different
families of items on orders such as
hazardous, temperature controlled,

etc.

Ability to schedule work efficiently

Orders are picked in time for a

production run or vehicle departure
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assistance to
combine orders
Bulk pick will take
longer than with

pick to line

Requires sortation

area and additional

staff
Re-packaging

required

Urgent orders
cannot be separated
easily

Need to return
unallocated items

to stock

Requires sortation

area and additional

staff
Re-packaging

required

Normally requires

conveyors
Cost of equipment

Normally
combined with
pick/put-to-light
systems

Can lead to idle
time if work is not
balanced between

Zones

Urgent orders
cannot be separated
easily

Requires a WMS

to manage the



Goods to  High intensity pick operations
picker

High pick rates
High accuracy

Equipment moves, operators stay

in the same place

Reduced space requirement
Product security
Ergonomic workstations

Training is less intensive

allocation

High equipment
costs

High energy costs
Potential system
failure

High opportunity
cost

Standardized unit
loads required

Limited to smaller

items in the main
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06

Order-picking methods

Fast is fine but accuracy is everything. (WYATT EARP (1848-1929))
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Introduction

This is the area in which advances in technology have transformed the picking operation and improved
accuracy and productivity significantly. The introduction of barcoding, voice technology and pick-by-light
systems is not only improving warehouse picking operations but also producing an acceptable return on
investment.

The following picking methods are currently in use in today’s warehouses:

e paper pick lists;

e pick by label;

e pick by voice;

® barcode scanning;

e radio frequency identification;
o pick by light/pick to light;

e put to light; and

e automated picking.

Vision technology is also being introduced in a number of warehouses. Companies such as Knapp, Vuzix and
Ubimax are at the forefront of this technology working in conjunction with Red Bull, DHL, Ricoh and SAP.
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Paper pick lists

A paper pick list will normally detail the order number, location, product code, description and quantity to be
picked. If utilizing a WMS, each product line will be shown in sequence, enabling the picker to travel the
most efficient route around the warehouse and ending up as close to the despatch bay as possible. The
operator is at liberty to choose a different route if it is felt that it is more direct. The fastest-moving items
should be placed close to the despatch area to minimize travel. Stock control systems and manual applications
may not have this ability and therefore some form of manual intervention is required to reduce the amount of
pick travel undertaken.

The picker will utilize a trolley, cage, pallet truck or possibly a forklift truck depending on the size of
product and quantity of items. The advantage of using a forklift truck or a low-level order picker is that the
pallet can be lifted to a suitable height as the picker continues along the route in order to reduce the amount
of bending and stretching.

Any discrepancies are written onto the pick list. When the pick list is returned to the supervisor, the
discrepancies should be checked immediately and alternative locations provided if there are shortages. Details
of the pick are entered manually into the system. This can lead to errors if the writing is illegible or there is
confusion over the way a number is written. This all adds time to the operation. Paper picking requires little
investment; however, it can have low accuracy and may require order validation.

Once an order has been picked the operator has to return to the office for further pick lists or instructions.
It is not a real-time system. From an environmental point of view it also wastes a great deal of paper.
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Pick by label

In this system, pick lists are a series of gummed labels on a sheet, which are printed in pick order. The picker
attaches a label to each item picked. Once all the labels have been attached that should be the end of the pick
for that order. If there are any labels left over (as a result of no stock being available in the location) they need
to be returned to the supervisor’s office. Any discrepancies are checked immediately and additional labels
printed if the stock is available elsewhere in the warehouse. This can eliminate a step at the despatch area as
address labels are already attached. It’s also more accurate than paper picking as you can soon tell if there has
been a miss-pick in terms of line quantity.

Pick by label is not a real time system, as the WMS has to be updated at the end of each pick.

Paper pick and pick by label are both very manual operations and rely on the operator, supervisor and
administration clerk all playing their part to ensure accurate information is recorded.

These manual forms of operation and low levels of productivity and accuracy have led to an increase in the
use of technology within the warehouse.
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Pick by voice

The use of voice technology is gaining ground in warehouses globally, particularly for order picking, although
other processes such as cycle counting, put-away and replenishment also utilize the system. Many companies
are moving directly from paper picking to voice and bypassing barcode scanning.

Operators are issued with a headset and a microphone together with a small terminal that is attached to a
belt or can be worn on the wrist or upper arm. The WMS sends messages to the computer via radio frequency
(RF) transmissions, utilizing transmitters installed throughout the warehouse, and these messages are
converted into voice commands. The operator also uses voice to communicate back to the system.

Voice was first employed about 25 years ago for cold-storage applications where gloves and extreme
temperatures made it difficult to use scanners and paper-based systems.

The benefits listed are stated as being very comprehensive. They include:

e increased accuracy;

e increased productivity;

e reduction in paper usage;

e reduction in errors through elimination of re-keying data;
e improved safety through hands- and eyes-free operation;
e reduction in damage to product and equipment;

e real-time stock updates leading to fast and accurate replenishment;
o real-time updates regarding potential shortages;

e increased operator time on the warehouse floor;

o reduced training times;

e multilingual, accommodating a diverse workforce;

e potential reduction in employee turnover; and

e normally a quick ROL

In a survey by ARC Advisory Group and Modern Materials Handling magazine, nearly 60 per cent of
respondents saw productivity gains greater than 8 per cent in their picking operations when they adopted
voice, whilst another 26 per cent saw productivity gains of between 4 and 8 per cent.

More than 83 per cent of the companies who had implemented voice reported that their investment had
met their financial hurdle goals.

VIDEO 6.1 Voice pick video at Americold (https://youtu.be/Dt0r-ZYR fA)

Figure 6.1 shows other benefits identified by the survey.
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FIGURE 6.1 Benefits of voice picking (courtesy of ARC Advisory Group)
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This system has become prevalent in the food service and grocery retail sector. It is particularly suitable for
both chilled and frozen environments where gloves hamper the use of radio data terminals (RDTs) and paper,
whilst the hands-free aspect of the system has major advantages over paper pick lists, labels and barcode
scanning.

Increased accuracy can negate the need for additional checks at despatch. The reduction in picking errors is
significant in most of the companies who have adopted this technology. Some companies have, however,
introduced a failsafe by scanning the item once picked or getting the picker to speak the last three digits of the
barcode to confirm the correct item has been picked.

For high-volume operations, even small improvements in accuracy can produce a substantial payback. For
example, a warehouse that picks half a million cases per week with a 99.8 per cent accuracy level (two errors
per thousand) incurs 52,000 errors per annum. Increasing accuracy to 99.96 per cent or 0.4 per thousand, for
example, will reduce errors by 41,600 per annum.

If we accept that the global cost of a miss-pick is approximately £48($59) based on a recent Honeywell
report (2015), this can be an overall saving of £1,996,800 ($2,454,400).

Other surveys suggest the cost of an error could be as much as $300.

When UK retailer Waitrose introduced voice into its picking operation it recorded an increase in accuracy
from 98.68 per cent to 98.88 per cent based on sample audits.

Companies that have invested in voice systems are seeing increases in accuracy rates of up to 99.9 per cent
and a number are recording reduced staff turnover and training time.

Perhaps most importantly, voice solutions demonstrate direct benefits to the bottom line: payback is
typically less than one year. This can be achieved through accuracy alone.

According to Gale (2017) Machine Learning Artificial Intelligence (AI) has led to even greater accuracy in
this area. It is suggested that these voice systems have the same accuracy rate as humans and are also able to
understand language as we use it. This will negate the need to ‘train’ the system in individual voice recognition
prior to deployment.

As can be seen in Figure 6.2, voice can eliminate a number of steps in the pick process, leading to increased
productivity and accuracy.
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FIGURE 6.2 Why voice outperforms scanning
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CASE STUDY Waitrose

Wiaitrose was founded in London in 1904. It has since been acquired by the John Lewis Partnership, who
opened the first Waitrose supermarket in 1955. Today there are 350 branches and a strong online presence,
dedicated to offering quality, value and customer service.

Waitrose combines the convenience of a supermarket with the expertise and service of a specialist shop.

Locations range from high streets to edge-of-town sites and vary in size from just 7,000 square feet to
approximately 56,000 square feet.

Wiaitrose services its stores from four regional distribution centres across four sites at Bracknell, Aylesford,
Leyland and Brinklow. Having recognized potential productivity improvements through the use of voice
technology, the Waitrose supply chain team decided to research the technology by visiting other UK retailers
and testing different systems.

Prior to the introduction of voice-picking technology, Waitrose operated with a variety of picking methods
including pick sheets, pick labels and RDTs.

Having chosen a supplier, the team introduced voice for the pick operations only, although there are plans
to utilize voice for other operations in the warehouse in future. The implementation began at Bracknell and
was subsequently rolled out to the other sites. The fresh foods department was excluded from this
implementation phase.

One reason for the partial implementation was the fact that the existing WIVIS was a bespoke system, didn’t
operate in real time and therefore would have required greater functionality to be written into the voice
software system.

Wiaitrose utilized their productivity systems team to measure productivities within each department prior to
the implementation to enable them to compare the different methods of picking.

The voice-picking operation was measured after a three-month settling-in period.

In order to introduce voice technology, a business case was produced which, based on discussions with
other companies who had introduced voice, predicted a 7.5 per cent increase in productivity.

Having operated the technology across a number of sites and for a reasonable period of time, Waitrose has
calculated that the overall productivity improvement is on average 8 per cent. As the staff become more
experienced, the productivity rate is likely to improve further. Staff are also able to monitor their own
productivity through the voice system in terms of cases picked per hour, for example.

In terms of pick accuracy, independent auditors recorded an increase from 98.68 per cent to 98.88 per cent
accuracy based on sample audits. The system only operates with check digits for the location and doesn’t
include product confirmation. There is pressure therefore on the put-away team to ensure accurate placement.

The team at Waitrose has been very happy with the implementation to date even though the process didn’t
run smoothly throughout.

When considering the introduction of voice technology, the Waitrose team came up with a list of Dos and
Don’ts as follows:
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Do:

visit other operations to assess impact of introduction;

work in partnership with these companies where possible;

get a full understanding of the potential technology issues;

ensure sufficient RF coverage throughout the warehouse;

ensure the management team fully understands the benefits and has a full understanding of the system;
consult and gain full acceptance from your staff;

explain fully the advantages of voice and allay fears regarding safety and any ‘Big Brother’ issues;
appoint super users to respond to and react quickly to issues;

ensure training standards and procedures are maintained at a high level;

provide choice to the users in terms of headsets and voices;

provide opportunities for staff feedback;

measure productivities before and after implementation and ongoing;

continually assess and review the processes.
Don’t:

e think it’s easy to implement and manage;
e assume staff will accept it unconditionally;
e implement other systems at the same time.

The main advantages to date include:

improved health and safety as a result of the hands-free operation;

a safer working environment as staff are able to concentrate fully on the job in hand;
improved productivity;

greater accuracy;

quicker staff training compared with paper- and RDT-based picking;

ability to use many nationalities in the same operation.

The Waitrose case study shows an initial average productivity improvement of 8 per cent across all the
operations.

VIDEO 6.2 Waitrose voice picking by Voxware (https://youtu.be/LDN3GtvOncA)

In order to calculate the benefits of any technology you need to measure productivity levels before and after
implementation.

Increases in productivity can be measured in terms of the average cases per hour picked by each worker.
Take the cases picked per day divided by hours per day worked (eg 7.5 actual hours) divided by number of
pickers (in this case 35):

36,000 cases + 7.5 hours per day + 35 operators = 137 cases

per hour per operator. A 10 per cent productivity gain would raise the cases per hour to 151.

To calculate the reduction in operators:
36,000 cases + 151 cases per hour + 7.5 hours per person = 32 operators (Rounded up)

In this example that means three fewer operators are needed with the switch to voice-directed selection based
on a 10 per cent improvement in productivity.
Further savings can be made in terms of stationery, the labour involved in administrative tasks, the training

266


https://youtu.be/LDN3GtvQncA

of personnel, improved safety, reduced sickness levels and potential compensation claims together with
quicker, more accurate stock checks.

Time to full productivity for a new worker using scanning methods is typically two to three weeks; with
voice it can be as little as three to four days.

In terms of expected return on investment, this will vary significantly from company to company. It will
depend on:

e the current level of productivity and scope for improvement;
o the current method of picking;

e the number of staff;

o the amount of checking within the system;

e the number of picking shifts within the system;

e the current level of RF infrastructure; and

e whether the WMS can support voice.

Voice on its own may not work in all environments. Where companies require the capture of data such as
serial numbers or batch codes, voice needs to be supplemented by some form of scanning or image-capture
technology.

Voice technology, unless used in conjunction with scanning, may not be 100 per cent accurate. It does rely
on the correct product being placed in the right location. Some companies have supplemented voice
confirmation of quantity with product recognition by repeating the last three/four digits of the barcode, for
example.

Even if hands-free picking is a requirement there are other systems on the market that can be as
appropriate, if not more so.

Overall, voice technology can provide a reasonable return on investment by improving accuracy, increasing
productivity and improving ergonomics and safety, thus reducing staff illness and, as a consequence,
improving customer service.

In Honeywell’s (2015) survey they found that nearly 25 per cent of distribution centre workers around the
world do not speak the local language, requiring a need for technology solutions that support multiple
languages and facilitate rapid training of new workers.

On a recent visit to a UK retailer’s DC it was found that 60 per cent of the operators were non-UK born
citizens with a majority coming from Eastern Europe.

Potential disadvantages of voice include working in a very noisy environment and it is also very reliant on
the wireless technology within the warehouse.

Taking things a step further, a number of manufacturers have introduced a combined voice and automated
guided vehicle (AGV) or laser-guided fork-lift truck system.

The AGVs feature a laser navigation steering system which charts the picker’s route. At the first location
the voice system instructs the picker as to which item should be loaded onto the empty pallet. The picker
informs the system as to what has been picked and loaded and the truck continues to the next location
without the operator having to control it although some systems utilize a trigger to move the AGV forward.

Once the truck is fully loaded it transfers to the loading bay while the picker moves on to the next order,
arriving at the first location where another AGV with an empty pallet has just arrived. See Figure 6.3.
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FIGURE 6.3 Laser-guided AGV with voice (courtesy of Toyota)
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By implementing both systems simultaneously, the Swedish Co-op reported that it had improved productivity
by up to 70 per cent.
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Barcode scanning

A barcode consists of a series of vertical bars of varying widths that represent letters, numbers and other
symbols. Barcodes are used to identify products, locations in the warehouse, containers (totes, cartons, pallets),
serial and batch numbers.

As with many areas of logistics, there is no conformity and thus no universal barcode. This can make it
difficult to transfer products between companies and countries. The main barcode standards include EAN-8,
EAN-13 and Code 128. Appendix 2 has a comprehensive guide to all the barcode options.

Recent developments include two-dimensional barcodes or QR codes, the advantage being that you can
store a greater amount of data within a much smaller space. See Figure 6.4.
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FIGURE 6.4 One-dimensional and two-dimensional barcodes
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A current debate is whether the pharmaceutical industry should be investing in 2D technology or radio
frequency identification (RFID) tags. Both are able to hold more information than a standard linear barcode;

however, certain types of RFID tags are rewritable which can be a significant advantage given the current cost
of the tags. Currently there is a significant difference in price between barcodes and RFID tags.

Barcode readers come in many different forms. They can be hand-held, static, truck-mounted or wearable.

The hand-held scanner has a screen and a trigger. It scans the barcode, deciphers it and stores or transmits
the data to a computer. These scanners have the ability to read a number of different types of barcode,
although this will depend on the manufacturer, model and cost. Some PDAs and mobile phones also have
scanners and cameras able to read one-dimensional and two-dimensional barcodes. This is leading to a
reduction in cost; however, there is the issue of how robust these readers are compared to the industrial
barcode scanners.

Data can be read, stored in the scanner and then downloaded by attaching the scanner to the computer via
a USB connection. Information can also be transferred in real time via RF, which is now the norm.

A pen or wand scanner can also swipe the barcode through contact and reads and transfers the information
to a computer or screen.

Barcode scanning, utilizing hand-held scanners with real-time data transmission has made data collection
faster and more accurate in today’s warehouse environment. It has also increased productivity by ensuring that
operators don’t have to return to the office for instructions each time they complete a task. The instructions
are on screen in the form of text which the operator scrolls through and advances by choosing specific
commands.

However, barcode scanning with hand-held devices does have drawbacks. These include having to set down
the reader whilst tasks are carried out or struggling to hold the unit and carry out the task at the same time.
Errors tend to occur when using hand-held scanners if they are holstered or put down on a surface. This
movement can cause the picker to pick from the wrong location or miscount the items. There is potential for
greater damage if scanners are dropped or mishandled. Safety is also an issue as operators try to read the
instructions whilst in motion.

A stationary scanner will read the barcode as it passes by on a conveyor or belt sorter, for example. This
requires the barcode to be easily visible, intact and in a uniform position on the item. Recent advances in this
area include the introduction of hands-free, wearable computers that enable the operator to handle product
with both hands as opposed to having to hold a barcode scanner, paper pick list or roll of labels.

A wireless-enabled, wearable computer allows operators to receive instructions in real time, scan barcodes,
enter data and transmit in real time. Wearable computers are typically worn on the wrist or lower arm and
feature a screen and a small keyboard or touch screen, with the option of a finger-mounted scanner that either
plugs into the unit or communicates via Bluetooth technology. These have gained in popularity within
warehouses where heavy items require both hands free to execute a task.

Companies choose wearable solutions for a variety of reasons. Wearable computers require very little
change to existing warehouse operations that currently use hand-held computers.

Wearable computers also require little re-training of staff and usually no software modification. The existing
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applications designed for hand-held or forklift-mounted units can usually run on a wearable device with no
modification.

Workers simply need to adjust to putting the wearable components on, to the feel of the computer on their
wrist, and if chosen, to the use of a ring scanner. Today’s wearable units typically weigh just a few ounces, so
fatigue and comfort are typically not an issue. Power is usually supplied from a battery pack worn on the arm

or at the small of the back. See Figure 6.5.
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FIGURE 6.5 Wearable RDT with finger scanner (courtesy of Vanderlande)

By using wearable computers, one task is eliminated, thus making the pick process quicker and potentially
reducing errors. Productivity and accuracy improvements can quickly add up to substantial savings.

The computers can also be supplied with easy-to-read touch screens and two-dimensional imagers. They
can be configured to be voice enabled, allowing pick operations to be even more accurate as items can be
scanned to ensure the correct item has been picked from the location.

Other advantages include less damage to equipment and less strain on the user. Figure 6.6 shows an
operator carrying both a scanner and a box. Not all his fingers are around the box, making it more difficult to
grip. This compares with the operator in Figure 6.7, who is using both hands to hold the box.
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FIGURE 6.6 Picking with hand-held barcode scanner (courtesy of LXE)
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FIGURE 6.7 Picking with finger scanner (courtesy of LXE)

These systems are also providing benefits in other areas including improved customer service, decreased
training time, a reduction in damages and accidents, increased employee satisfaction and increased
compliance.

One of the main disadvantages of barcodes is their potential to be damaged, thus making reading difficult
and/or potentially inaccurate.

A recent advance in hand-held units by companies such as Tecsys is visual logistics whereby instead of lines
and lines of text, operators are being presented with a visual warehouse location map to quickly guide them to
the assigned pick location and a visual guide as to the exact carton or tote into which to put the selected
products, eliminating the wasteful and time-consuming process of searching for the pick slot. They are also
being presented with product-specific images to enable a visual validation and to ensure that the appropriate
quality assurance checks are performed.

According to Tecsys the time to pick a product line can be reduced by up to 30 seconds. Workers are
empowered to access critical information to make faster decisions and accelerate their workflows, particularly
in environments where literacy is an issue. It also reduces training time.
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Radio frequency identification

RFID is a means of uniquely identifying an item using radio waves. Data is exchanged between tags and
readers and depending on the frequency ie high frequency, ultra high frequency etc, may or may not require
line of sight. Common uses in today’s world include library books, toll passes and access ID cards.

Its use in the supply chain has been limited until recently. However, high-profile projects within the US
military, Marks and Spencer, Walmart and Tesco have increased awareness.

The system enables the simultaneous reading of multiple items as opposed to barcodes, which need to be
read individually.

There are two types of RFID tags: those that are passive, have no power source, limited data storage
capacity, are read only and have a limited read range, and those that are active, have their own power source,
have a larger data-storage capacity, have a read/write capability and are readable from a greater distance.

Passive tags hold little actual data but are able to identify an item to a database where more comprehensive
data is stored. For example, a conveyor-based sortation system can identify the item and interrogate the
database to receive routing instructions.

Active tags have a higher capacity and can have their item’s status updated once a task has been completed.
They have a shorter writing range than reading range and the internal power source is likely to burn out
within 5 to 10 years.

Frequency is an important factor in transmission range and speed. Not all frequencies are available for use
globally, which can cause issues from a supply chain perspective.

Individual-item-level tracking for the majority of products is unlikely to happen during the next 10 years or
so due to the cost of implementation; however, unit-load identification is possible and potentially cost
effective. The tracking of roll cages, pallets and returnable packaging such as totes, kegs, barrels and trays can
be made simpler and cost effective through the use of RFID.

The difficulty faced by proponents of RFID is that barcodes are so cheap to produce and remain an
accurate and cost-effective method of identification.

The cost of operating an RFID system will vary tremendously depending on the application, the size of
installation, the frequencies used and the quantity of tags purchased. As take-up increases, the costs will
reduce.

The following items are required to introduce an RFID application:

o RFID readers (from £300 to £1,500);

e RFID tags (from £0.05 to £40.00 upwards depending on the frequency and method of application to the
item);

o middleware;

e systems upgrades; and

e RF network within the warehouse.
Current disadvantages of RFID include:

e reading issues when in close proximity to liquids and metal;

e dead areas in the warehouse where signals are weak;

e overlapping or tags in close proximity being read as one item

e tags can be damaged by liquids, static discharges and magnetic surges; and

e intermittent data capture, with the possibility of some tags not being read.

The following video, although 13 years old, describes how Metro, the German retailer, planned to introduce
RFID throughout its whole supply chain.
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&”Eu VIDEO 6.4 Metro RFID envisaged system (https://youtu.be/zCvbjEX11uM)
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Pick by light/pick to light

Light travels at a speed of 186,000 miles per second (299,792,458 metres per second) whereas sound travels at
0.2 miles per second (343 metres per second), therefore the human eye can see a light faster than it takes the
brain to interpret a voice command.

Pick to light or pick by light uses light-indicators, LED or LCD modules mounted to shelving, flow racks,
pallet racks or other storage locations.

This system tends to be used in conjunction with zone picking.

To begin the process an operator scans a barcode on an arriving pick tote or shipping carton which denotes
the next order number to be picked. This communicates to the system that the operator is ready to pick. The
system then sends a message to the zone in which the operator is stationed and all the pick locations for that
particular order light up at once.

A digital display tells the operator the quantity to pick as can be seen in Figure 6.8 on page 198; once
picked the operator turns the light off to confirm the pick. The operator can then move on to the next
location indicated. The pickers continue until the pick in their area is completed. Some systems allow the
operator to scan the item before placing it in the shipping carton to further ensure accuracy. This does
however slow down the process but is a check on the accuracy of the put-away process. Other systems provide
an image of the product to be picked to increase accuracy. The tote is then passed to the next zone for the rest

of the order to be picked. This is a typical pick-and-pass method of picking.
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FIGURE 6.8 Yankee Candle pick to light (courtesy of SSI Schifer)

All information is exchanged in real time with the enterprise resource planning (ERP) or WMS system.
Unlike scanning and voice picking, which are sequential in nature, all locations are indicated to the operator
at the same time. This means that the operator can choose the best pick path within the area.

Pick by light necessitates operators being stationed in zones looking after a certain quantity of SKUs. The
order tote moves between zones on a conveyor, cart or other transportation method.

As operators are based in a specific area, this reduces the amount of walking required within the warehouse.

At the end of the pick an operator will check the order number, possibly check the weight of the
consignment, attach an address label, add the delivery documentation and signify the carrier if multiple
carriers are used.

This occurs with a sequential pick. There may be a situation where large orders are divided into sections
and the order is picked on a simultaneous basis in different zones as opposed to on a sequential basis.

This will require the consolidation of the picks from each zone at the despatch area.

By getting the operator to the right location each time, the picking process is greatly improved and
productivity increased. Training is relatively simple and is conducive to the use of temporary labour and
seasonal employees. Some companies have introduced portable pick-by-light systems that can be moved
around the warehouse as required or to a temporary warehouse to cover peaks in business.

As with voice, there is very little upheaval when implementing the system. The lights can be retro-fitted
onto shelving and racking. The system can also be used in conjunction with carousels.

In terms of systems integration, pick to light is relatively simple. It requires the downloading of a file with
the order number, product codes, locations and quantities. It can easily deal with part cases and individual
items.

The John Lewis Video 5.5 on page 142 has an example of a pick-to-light system.

In terms of cost, as of 2017 the cost is approximately €150/location (display) for a smaller installation (eg up
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to 1,500 displays) which could reduce towards €100/location for a larger installation (eg 10,000 displays).

A further enhancement of the pick-to-light system is the SpeasTech system where indicator lights are
automatically deactivated by the motion of the picker’s hand through an infra-red window in and out of the
bin. One less step is required of each pick, so pickers can work faster. And if a hand reaches into the wrong
bin, an audible alarm is sounded. There is an issue however if the person doesn’t extract an item or potentially
could extract two items instead of one.

@ VIDEO 6.5 SpeasTech Pick-to-light system utilizing infra-red technology
S5 (http:/bitly/2nvQuZF)
Key words: SpeasTech, pick to light

CASE STUDY SSI Schifer and Yankee Candle

Picking efficiency has improved by 50 per cent and picking errors have significantly reduced at Yankee
Candle’s European distribution centre in Bristol as a result of SSI Schifer’s paperless pick-to-light system
installation.

Yankee Candle are distributors of the world’s largest selection of scented candles and home fragrance
product scents to retail stores, export organizations and the consumer via the internet. They wanted to
improve overall picking accuracy and efficiency by building upon the existing KDR (push-through conduit
shelving) flow-racking system previously installed by SSI Schifer.

The original KDR flow racking, designed to hold forward-picking stock in over 1,800 locations, is divided
into pick zones in a U-shaped layout with a conveyor running through the centre. Originally supporting
paper-based picking, the KDR flow racking has been significantly enhanced by the addition of SSI Schifer’s
pick-to-light system.

Yankee Candle is already reaping the benefits of the new paperless system which uses the latest in Schifer’s
software technology by providing the advantage of flexible zone picking to balance out workload, contributing
to increased picking efficiency, meaning fewer labour hours and reduced picking errors, resulting in fewer
missed or low-level product shipments.

Mike Alibone, business development manager, SSI Schifer, says: ‘As well as improving picking efficiency
the system is designed to provide enhanced volumetric packing, multiple order consolidation, order progress
optimization and shipping detail transfer to third-party carriers, taking Yankee Candle to a new level in
operational excellence.’

Bruce Mitchell, operations manager at Yankee Candle, is delighted with the new system. He says: “The
system has lifted picking efficiency by 50 per cent whilst significantly increasing the accuracy of the pick. In
fact, shipping volumes are up by more than 40 per cent on this time last year while the number of errors is
down by over 50 per cent of last year’s figure.’

In terms of packing, the system calculates the sizes and number of cartons required and prints labels in
advance with the content. The system is reliant on using a database of carton volumetrics/packing parameters
and is enabled when the operator scans the barcode on the carton label. Multiple orders can be consolidated
for a single shipment to a customer.

For order progress optimization, all defined pick zones are able to commence order picking simultaneously,
even when a single large order is split across different zones. It relies on operators in each zone picking in the
printing sequence of the labels, which have been issued to synchronize order progression. For each pick wave
the system looks at the distribution of the picks and calculates a zone size for each operator to work in,
thereby spreading the number of picks evenly across a maximum of 12 operators.

Shipping detail transfer to third-party carriers allows cartons to be scanned and the details of the shipment
to be transferred electronically via an interface between the SSI Schifer system to any one of five carrier
systems in order for the latter to generate their own despatch documentation.

Having installed the original, highly customized ‘flexible zone’ pick-to-light system, to improve picking
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efficiency and reduce picking errors, SSI Schifer were contracted back in to support and work with Yankee
Candle® Europe in their move to a new 175,000 square foot warehouse ensuring the necessary alterations and
extension to the system within the new site.

In just one month, SSI Schifer dismantled the existing zone picking system made up of carton live storage,
pick-by-light picking and conveyor-based carton sortation, transported it to the new DC and reinstalled it in
conjunction with a complete reconfiguration and extension. At 175,000 square feet, this new DC is almost
three times the size of the old facility and the addition of extra pallet positions has significantly increased
storage capacity.

There are now more picking locations in the carton live storage, an additional full-case ‘pick to belt
conveyor’, additional ‘sort-to-route’ sortation lanes for completed orders and separate shipping carton feeds
from two zone picking areas. The whole system has also been given a complete software overhaul including
additional interfaces to contract carriers’ systems.

The extended automated system, which includes additional sortation capability and a new automated full-
case picking area, has and will enable Yankee Candle® Europe to continue increasing its throughput efficiency
of the picking operation and accommodate with ease, future requirements of its growing internet business.
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Put to light

This system is particularly prevalent in retail store replenishment operations.

The WMS will consolidate all the store orders for a particular group of stores. This might be done by
region or despatch times from the distribution centre (DC). The system needs to ensure that each group of
stores has similar volumes where possible.

Depending on daily volumes, staff can increase or decrease the number of locations (stores) that they look
after. Cages or pallets for large-volume stores may be situated in a number of different zones with the
totes/containers being consolidated at the despatch area.

Individual product lines required by the stores will be batch picked in bulk and transferred to the correct
operator station by cart, pallet truck or via a conveyor. Each store will have either single or multiple totes,
cages or pallets assigned to it.

Once the SKU has arrived at the ‘put’ station the operator scans each item and a flashing light displays at
each location indicating which containers (relating to a particular store) require that product and how many
items are required.

Confirmed ‘put’ results are uploaded to the system in real time to update the WMS.

With pack-to-light or put-to-light systems there is a requirement to set up a central processing area, which
can result in the design of a new layout and the introduction of further equipment.

In terms of systems, put-to-light technology requires order consolidation and a batch pick of products. Part
pallets or cases will need to be returned to stock if stores do not order in complete cases or the total number of
units ordered does not equate to full case or pallet quantities. This is called pick by line. Pick to zero means
that the picker collects the correct total quantity of products rather than a full pallet or case, which might not
be fully required.

Pack or put to light can be more dynamic and works well with cross-dock operations where product can be
received, allocated, picked and despatched on the same day if required. An example of that is in a chilled food
environment.

One further note to add here, which is also relevant to other picking strategies, is the introduction by
retailers of pick sequences that duplicate store layouts, enabling retail staff to replenish shelves efficiently.

CASE STUDY Put to light

A UK clothing retailer installed a put-to-light system at one of its DCs. Twenty stations were installed, each
with a capacity of up to 24 stores. Product is automatically delivered to each station, utilizing an automated
storage and retrieval system.

The light display at each location indicates how many items must be placed into each of the order totes,
which means that a single operator can look after 24 store orders at the same time.

Once an order tote is full, the display instructs the operator to push the tote onto a conveyor system, which
takes it to the despatch area.

The high-rate put stations (up to 1,000 items per hour, depending on order profile) significantly reduce the
time taken by staff travelling between store orders.

Operators are fed with a continuous supply of products and each workstation is ergonomically designed.

A leading sporting goods manufacturer introduced a put-to-light system at a UK operation in 2008,
investing over £20 million in the project. The company says:

Automation allows us to handle a lot of volume in a relatively small amount of space, which keeps
overheads down... automation allows us to flex the volume up and down accordingly. High-rate put stations
enable operators to achieve an average of 500 units per hour, with a potential capability of 1,500 picks per
hour. With over 70,000 SKUs the pick face for a manual operation would have been massive and given the
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seasonal nature of our business we would have been continually changing it — automation improves

efficiency fivefold.

Distribution centres will also look to deliver the goods in plastic totes thus ensuring the products are in a
store-ready condition and the packaging is disposed of at the DC as opposed to the store.
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Vision pick
As the name suggests it’s a vision-based system where instructions are sent over a wireless network from the
WMS, via specialist software, to the operative wearing a head-mounted display and portable PC. Each
operative can see a digital picking list in their field of vision and are guided through the warehouse by a
navigation system to optimize routes and distances travelled. Products to be picked and order information are
visually displayed enabling the operative to undertake visual checks. With the advent of vision picking, even
faster, hands-free and error-free picking is being made possible through augmented reality (AR) combined
with wearable technology, such as smart glasses. AR combines the very best in vision and voice-guided
instructions and merges virtual images and information with an operator’s environment. So, the operator
wears the glasses, follows the commands given and scans product barcodes all within the glasses’ display, with
information sent back to the WMS. What is clear is that vision picking is easy and intuitive to use, thus
requiring minimal operator training. It’s language independent, which is good news for companies employing
lots of non-native workers and offers true hands-free operation. It can be used in virtually all warehouse
environments without structural modifications and will certainly become more popular for operations in the
future according to Chess Technology (2016).

Companies including DHL, Ricoh, Samsung and SAP are currently investing in this technology. The
following video 6.6 shows a combination of vision and voice technology.

¢4 VIDEO 6.6 SAP Vision and voice warehouse system (https://youtu.be/f]-SDVU1JO8)

ok
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Comparisons

Table 6.1 shows the various methods of picking utilized within today’s warehouse. These show a combination
of picker to goods and goods to picker. In section one we tend to have a single-pick operation where the
picker collects all the items for a particular order and then takes it to despatch prior to picking the next order.
Picks can be made from a floor-level pick face or, if there are significant numbers of SKUs and too few floor
locations, from a higher-level pick face. In this situation the productivity reduces significantly as soon as the
operator has to go up into the air.
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FIGURE 6.9

Pick rate comparison for the various pick technologies (Wulfraat 2013)
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TABLE 6.1 Pick method comparison (adapted from CILT Warehouse Management course)

Order
size
Method Equipment Speed Accuracy (lines) Cost
Pick faces Picker to goods Low level with hand Medium Paper: low Large Low
in aisles pallet truck, jack or RDTs: med- Medium
roll cage high Voice: Medium
high
Picker to goods Low level with PPT/  Fast Paper: low Large Low
CBT RDTs: med- Medium
high Voice: Medium
high
Picker to goods High-level Slow Paper: low Small Medium
order-picking RDTs: med- Medium
truck high Voice: Medium
high
Zone Pick to light Fast High Medium- Medium-
pick low high
Bulk Pallet to picker By RT/CBT Medium— Paper: medium Low— Low
pre-pick  followed by picker fast RDTs: high medium  Medium
(batch) to tote/ pallet Voice: high Medium
Put to light Cart, pallet truck or ~ Medium— High Medium— Medium
conveyor fast high
Mainly Goods to picker Carousel Medium High Low- High
automated medium
Picker to goods or  Conveyor or sorter ~ Fast High Medium— High
goods to picker (A-frame) high
Goods to picker AS/RS to pick Medium— High High High
station fast

KEY PPT — Powered Pallet Truck; CBT — Counterbalance Truck; RT — Reach Truck; AS/RS — Automated Storage and Retrieval System;
RDT - Radio data terminal

In section two we have a two-stage process where product is picked in bulk, for example by batch, followed by
a sortation process into individual orders. Although in two stages, the pick rates are reasonably high and it
also includes a double check of items and quantities, thus improving accuracy. Put-to-light systems use
batching to collect all the items for specific orders.

In section three we have the use of carousels, conveyors, flow racks and fully automated AS/RS systems.

Utilizing this form of picking, we see pick accuracy rates increasing together with the ability to handle large
numbers of SKUs and items.

Table 6.2 provides a comparison between the different pick methods in terms of advantages and
disadvantages.
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TABLE 6.2

Pick system advantages and disadvantages

Applications and pick
rate Benefits Drawbacks
P.ap r e Most operations Low cost Low pick rate
picking
o Where there is very Single stage picking operation Not hands free
little systems although two stage update operation Low accuracy
support (need to key data into system) Dugplicated tasks
o Low-cost areas Flexible Not real time
e <100 lines per Quick implementation Training can take some
hour Ability to isolate urgent orders time
Picker able to decide pick path Requires manual update
Low maintenance of system from written
Suitable as part of a contingency plan ~ instructions
Requires return to desk
for further instructions
Pick by label ¢y operations Low cost Low pick rate
e Where there is very Reasonably accurate Not hands free
little systems Single stage picking operation Duplicated tasks
support although two stage update operation Need to print labels
o Low-cost areas Tlexible Not real time
* <100 lines per Quick implementation Training can take some
hour Low maintenance time
Label information may
be difficult to read
Can damage product if
mistakes made
Requires return to desk
for further instructions
Barco'de ® Most operations Improved accuracy Low/medium pick rate
scanning
with gun e <100 lines per Paperless Not hands free

hour

Flexible
Real time stock update

Ability to deal with multi-sku

locations
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Can take longer than
Ist stage paper picking
Cost of hardware

Requires barcode on

every item



Wearable

scanners

Voice

picking

Voice
picking plus

e Most operations

e <150 lines per

hour

e Most operations

o Ideal for
temperature-

controlled areas

e Heavy, awkward

items

e 100-250 lines per

hour

® Most operations

Paperless

Flexible

Improved accuracy
Improved productivity
Hands free

Less strain on operators
Damage reduction

Real time stock update

Ability to deal with multi-sku

locations

Paperless

Flexible

Fewer processes
Improved accuracy”
Improved productivity
Quick training

Hands free/eyes free
Improved safety

Less strain on operators
Damage reduction

Real time stock update

Paperless
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Barcode standards

Requires system

interface

Real time system
requires wireless
receivers throughout

warehouse

Requires maintenance

Cost of hardware

Requires barcodes on

product

Issues with international

standards

Requires system

interface

Real time system
requires wireless
receivers throughout

warehouse

Requires maintenance

Cost of hardware

Difficult in noisy

environments

Requires system

interface

Requires maintenance
Problem with multi-sku
location

Serial number capture is

an issue

Accuracy issue if
product in incorrect

location

Unsure of long term

health issues

Cost of hardware and



finger
scanning

Pick to light

Put to light

RFID

o Ideal for
temperature-

controlled areas

e 125-250 lines per

hour

e High no. skus high
frequency sales per
individual item

e mail order/ e-
commerce,

maintenance stores

e approx. 250-450

lines per hour

e Retail store

operations

o Cluster picking

e High value goods
e Items requiring
accurate

traceability

e 200-300 lines per

High accuracy

Good productivity
Hands free

Less strain on operators
Damage reduction

Real time stock update

Ability to deal with multi-sku

location

High accuracy®
High productivity
High pick rate

Easy to train staff

Staft can choose pick sequence

Real time stock update
Hands free
Improved safety

Damage reduction

Simultaneous or sequential picking

Can be used for goods-to-person and

person-to-goods picking (zone)

High accuracy
High productivity
Damage reduction
High pick rate
Easy to train

Real time stock update

Can be used for goods-to-person and

person-to-goods picking (zone)

Very high accuracy
High productivity

Real time stock update

Track and trace throughout

warehouse
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software
Requires barcode

Requires system

interface

Requires international

standards

Unsure of long term

health issues

Cost of hardware

Requires system

interface

System failure

Cost of maintenance
Low flexibility

Long implementation
time

Limited in terms of
product types

Problem with multi-sku

locations

Difficulty with batched

or clustered orders

Cost of hardware
System failure

Limited in terms of

product types
Cost of maintenance

Two stage operation

Cost of hardware
Cost of tags

Requires suppliers to

attach tags/labels

Read distances very



hour short

e Requires international
standards

e Requires system
interface

e Cost of maintenance

e Issues with certain types
of products (liquids,

metals)

NOTE * High accuracy is dependent on accurate put-away. Can be supplemented by reading out last four digits of barcode.

™ Scanning can be real time or information can be downloaded once the tasks are completed.

Marc Wulfraat of MWPVL provides Table 6.3 in terms of cost and accuracy comparisons. Costs are based
on 2013 prices.
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TABLE 6.3 Cost and accuracy comparison of the various pick technologies (Wulfraat (2013))

Equipment type Accuracy  Approximate Cost
Radio frequency hand-held terminal 99.3-99.5% $108,000
Radio frequency visual hand-held unit ~ 99.4-99.6% $120,000
Pick to light 99.5%-99.7% $300,000-$425,000

Voice technology 99.7-99.97% $188,000-$280,000

The costs are approximate and are based on a 100,000 square foot warehouse with 25 operators and 2,500
SKU. The costs include the fixed overhead for wireless networks, antennas, software and implementation.

Vision picking is not included in the above figures as there is very little in terms of data and costs currently

available.
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Cost of errors

It is an accepted fact that increased errors lead to increased costs.

There are many calculations for the cost of a miss-pick. The elements involved in an incorrect pick include:

e cost of recovering the item;

o labour cost of in-handling and checking the item on its return;
e cost of put-away;

e cost of picking the replacement item;

e cost of re-packing;

® cost of re-delivery;

e administration costs of handling queries and credit claims, etc;
o cash flow with reference to non-payment of invoice;

e potential loss of sale for the product incorrectly despatched;

o potential ‘knock-on’ effects on other orders;

e cost of checking processes and re-training staff; and

® possible stock write-off if the returned product is outside an acceptable shelf life or has been damaged in
transit.

In addition, if the error is an under-pick then it could result in a lost sale and the associated margin. If it’s an
over-pick and is reported, there is the cost of transport to collect the item and labour costs as above or
potentially a loss of margin in persuading the customer to keep the item. If not reported, the cost becomes the
loss of the product and margin.

If this happens too often then it can mean the likely loss of a customer.

Estimations of the cost of miss-picks range from £48 ($59) to £75 with £48 being seen as a significant
underestimation. This will, of course, depend on the type of product and market sector.

Finally, there is also the environmental impact of increased transportation and additional handling and
packaging.
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Deciding on type of picking system and equipment

This is quite a dilemma for warehouse managers today as they grapple with labour shortages and pressure to
reduce costs yet increase accuracy, productivity and service levels.

The following factors must be taken into account before you make your final decision:

o The return on investment and payback periods for major capital investments will greatly influence the decision
as to whether or not to choose automation over more manual processes. A three- to five-year payback or
better is considered a reasonable period when investing in warehouse operations; however, in today’s
climate finance directors are looking for even shorter payback periods.

o FErgonomic and green issues are also playing their part in decision making within this arena. A greater
concern over energy usage and potential taxation on environmentally unfriendly equipment is a factor that
needs to be taken into account.

® The long-term strategy of the company will have a bearing on the decision to invest in new equipment. Any
potential relocation of the business, changes in product profile or distribution channel suggests that any
investment in hard automation needs to be carefully considered. The dismantling and re-installation cost
of this equipment is likely to be prohibitive.

o High wolume due to seasonal peaks such as the pre-Christmas period is not a signal to fully automate the
processes. iForce, a UK-based fulfilment centre, decided against large-scale investment in automation. In a
recent article, ex-CEO Mark Hewitt said that peak issues may negate the use of technologies such as
hand-held data terminals because it would mean a large number of units sitting redundant for the majority
of the year. However, the opportunity to rent these items, including voice units makes technology more
accessible and appealing. It is also true to say that customer demands for shorter delivery times is taking
companies down the route of automation and technology.

® The availability of labour is also a major factor in determining the level of automation. The availability of a
large and stable workforce of skilled and non-skilled operators at reasonable wages enables you to be more
flexible, saves on investment and improves cash flow significantly.

Flexibility and automation tend not to go hand in hand although this is beginning to change and therefore a
thorough review of your pick operations and a discussion regarding future operations are paramount.
Computer simulations can assist in this review. Different types of pick operation can be evaluated and both
soft and hard automation can be compared quickly and without disrupting the existing operation.
Simulating different types of pick operation enables you to determine which one is best suited to the
operation. It is cost effective and provides instant results.

By comparing picking solutions, such as pick to light and voice picking, for example, the simulation
software is able to determine performance indicators such as operator pick rates and overall order throughput
and, based on the results, suggest the most cost-effective method. Each of the scenarios is undertaken in the
risk-free environment of a computer screen.

Suppliers include Class, Logistics Simulation Ltd and many of the mechanical handling and equipment
suppliers.

Finally, it is not always a case of having one method per warehouse. Most companies will use a combination
of pick technologies to further increase accuracy and productivity. A typical example is the use of voice
technology together with finger scanning. This combines hands free picking with accurate data collection.
The i-Herb.com Hebron warehouse uses a combination of pick-to-light and automated storage and retrieval
systems.
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Summary and conclusion

You should not under any circumstances automate a bad or broken process. Always ensure that your
warehouse operation is working as efficiently as it can without the use of technology. It is only when you are
at this stage that you should contemplate using technology to further enhance the operation. Processes need to
be as streamlined as possible and any unnecessary steps eliminated.

Continuing to do what you've always done but more quickly and with less paper is not going to improve
your overall performance.

There are a plethora of suppliers in this market and all are capable of assisting you in making the right
decision for your company. They want a sale but they also want a satisfied customer — take advantage of their
expertise.

Finally, staff resistance to change is a potential barrier to the successful implementation of any new system
and therefore all parties need to be on board before major decisions are taken.
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07

Warehouse processes from replenishment to despatch
and beyond
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Introduction

In this chapter we examine the remaining processes within the warehouse. These include replenishment,
value-adding services and despatch, together with the peripheral but essential tasks of stock counting and
housekeeping.

We also look at security measures that can be taken within the warehouse.
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Replenishment

In order to ensure a smooth and efficient picking process we need to ensure that the right products and
quantities are in the correct pick location at all times. This is replenishment.

As in the case of replenishing overall inventory to ensure customer satisfaction, the warehouse also has to
replenish its pick faces regularly to ensure picker satisfaction. An empty picking slot, just like an empty shelf
location in store can mean a lost sale. The result of a poor replenishment process is order shortages, increased
picking times and therefore increased cost per pick and an overall reduction in service level.

Real-time WMSs will recognize the need to replenish pick locations through real-time data transfer. These
systems are also able to identify the total actual order quantities and therefore replenish before the next wave
of orders arrive on the warehouse floor.

Other systems will rely on a trigger that denotes when the stock level within a pick face falls to a certain
level. This will rely heavily on timing as orders that have generated pick lists may not actually have been
picked and therefore replenishment has been triggered early. Late replenishment can result where staff have
picked out of sequence, for example, and emptied the pick bays before the replenishment team have had an
opportunity to top up the location.

Timing is crucial. An early instruction to replenish can cause as many problems as late replenishment, with
potentially overfull pick faces and issues with FIFO.

If product can be moved directly to the pick face from the inbound section this cuts out a number of
processes. This will require a certain amount of pre-planning to ensure that pick faces are not overfilled.
Pallets can be de-layered to correspond with expected pick quantities.

In the absence of a real time warehouse management system the warehouse manager will need to first
ensure that the pick faces are designed to take the optimum quantity of product based on predicted sales per
day or per shift, cubic capacity of the pick location, and staff need to be trained to identify replenishment
requirements and inform either the supervisor or the forklift truck driver, depending on how the process has
been set up.

One other point to note here is that although real time dictates that replenishment and picking can occur
simultaneously, there are issues of worker safety if forklift trucks and pedestrian pickers are working together
in the same aisle. It can also lead to confusion if both are at a location at the same time.

This can be alleviated by incorporating multiple picking locations for the same SKU, the utilization of A
frames, carton live storage or flow racking where product is replenished from a separate aisle. The two
activities can also be carried out at different times of the day if feasible. For example, receiving and
replenishment can take place in the morning whilst picking takes place in the afternoon. Carousels and areas
where forklift trucks are in constant use must be replenished at different times to avoid slowing down the
operation and endangering staff.

Alternatively, replenishment can take place during breaks or after picking has been completed for the day.
This mirrors what happens at retail stores where shelf replenishment takes place when stores are closed
overnight.
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Value-adding services

Many warehouses have introduced areas where value-adding services can be carried out. These are common in
both dedicated and shared-user or public warehouses where third-party logistics companies are providing an
all-encompassing service to their customers.

These value-adding services include the following:

o (re)labelling;

® pricing;

e tagging and kimballing;

® (re)packing;

e bundling, as in ‘buy one, get one free’ (BOGOF) offers;
o reconfiguration;

® sub-assembly;

o repair and refurbishment.

Undertaking shop-floor-ready labelling, tagging, bundling and pricing in the warehouse removes the task
from the retail assistants who can spend more of their time selling.

More sophisticated services include some form of production as in the case of postponement where items
are added once the customer’s order is known. This can include the inclusion of graphics cards and the
loading of software in the case of personal computers and laptops. It can also include the fitment or inclusion
of a particular part for a specific market. The UK electrical plug is a typical example as it differs from the rest
of Europe.

Postponement can be described as a delay in the completion of an item until an actual order is received
from a customer. Postponement not only saves time but also reduces inventory holding by reducing the total

number of SKUs held in stock.

Value-adding services can also include returns processing and a repair service. This area is covered in more
detail at the end of this chapter.

Sufficient space needs to be made available for these tasks, with access to power and being close to the
despatch area, thus reducing any unnecessary movement. An ideal location, if the height of the warehouse
allows it, is above the despatch bays on a mezzanine floor.

An interesting example and one where logistics companies are seeing potential is Walker Logistics in the
United Kingdom, which has opened two new units dedicated to customer rework operations. The self-
contained facilities allow Walker to offer the fastest turnaround to the growing number of client companies
that require services such as kitting, relabelling and quality control in addition to traditional storage, pick,
pack and despatch solutions. Rework is a growing part of the company’s business. The new re-work centres
provide clients with the ability to outsource tasks such as light assembly work, pack configuration and other
activities flexibly, quickly and cost-effectively.

Using a full-service supplier reduces double handling and, therefore, saves costs.
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Indirect activities

There are many support activities that occur in warehouses and are crucial to the efficient operation of the
warehouse. These are, in the main, undertaken by supervisory staff, specialist teams and the housckeeping
team. These activities include:

e cnsuring optimum staffing levels and providing a pool of suitably trained staff for peak periods;
e managing the allocation of labour for value-adding services;

® ensuring optimum space utilization;

e monitoring work flow and congestion;

® provision, allocation and maintenance of equipment;

e identification and replenishment of fast-moving items;

o identification of non-moving stock;

e stock integrity and dealing promptly with non-conforming, lost or found stock;

e managing cycle counts and organizing full stock checks;

e security of high-value or hazardous stock; and

e cnsuring the cleanliness of the warehouse and the safety of both staff and visitors.
The above tasks can be separated into three distinct sections:

o the management of labour, space and equipment;
e the control of stock; and

o the security and safety of stock and people.
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Stock management

Inventory or stock management and warehouse management tend to be two very distinct roles.

Warehouse managers are in a position to advise their inventory colleagues on levels of safety stock and the
specific movements and characteristics of particular stock items. However, they tend to stop short of
determining stock levels.

This function is a major part of a company’s operation and the theories and practices are covered in many
books on the subject of inventory management.

Although the majority of warehouse managers are not involved directly in the choice, purchase and
replenishment of stock, they can play a role in the identification of fast-, medium-, slow-, non-moving and
obsolete stock.

This can be done using one of the mainstays of a warchouse manager’s armoury — an ABC classification.
The information can normally be obtained from the WMS and, as mentioned in Chapter 3, a simple
spreadsheet can categorize stock items by volume and frequency of sales.

A warehouse manager can extend the normal classification to include nonmoving and obsolete stock
together with identifying stock that may not require storage in the warehouse but can be despatched direct
from the supplier to the end customer where the lead-time is in line with the customer’s requirement.

The classification might look something like that shown in Table 7.1.
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TABLE 7.1 Stock classification

Classification Description % of stock items
A Fast-moving stock 20%

B Medium-moving items 35%

C1 Slow-moving items e

C2 Very slow-moving but required for cover

O Obsolete or non-moving stock ? 45%

S Special or one-off purchases

X Non-stock or non-standard items

=

The percentages will vary significantly by company and by market sector. Maintenance stores are likely to
have a high proportion of their stock in the C to X categories.

The goal is to identify the items in the C to X categories and act accordingly. Obsolete or non-moving
stock needs to be analysed and one of the following tasks undertaken:

e return to seller if the contract allows;
o sell to staff at a discount;

o sell the item at a highly discounted rate either through normal channels or via companies who specialize in
selling overstocks and obsolete items;

o assess whether it is cost effective to break the item down into its constituent parts;
e donate to charities; or

e dispose of the product as cheaply as possible. This may incur charges but it will release space to store other
faster-moving product in its place.

A quick and easy way of ascertaining whether there is an excess of slowmoving stock in the warehouse is to
calculate the stock turn:

Stock turn = cost of goods sold + average cost of goods stored
or:
Annual throughput in units + average number of units held in stock

For example, an annual throughput of 1,200,000 units with an average stock-holding of 100,000 units gives a
stock turn of 12. That is, the stock turns over once per month.

A low turn in most operations suggests that stock sits in a warehouse for far too long, implying that the
safety stock level has been set too high.

Typical examples of stock turn within companies are as follows:

e 150 +: world class using just-in-time techniques;
120 +: chilled foods;
18 +: retail;

10-30: European manufacturing;

® <3: maintenance stores.

The higher the figure, the better the company is performing in terms of inventory management. Maintenance
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stores will always have low stock turns through having to hold stock in case of breakdown.
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Stock or inventory counting

All warehouses are obligated to undertake some form of stock count. It depends on the law of the country and
accounting requirements as to how frequent and comprehensive the count is.

We have seen over recent years a move towards cycle counting or perpetual inventory counts as a
replacement for an all-encompassing annual count of stock in the warehouse.

A full stock count usually necessitates the closure of the warehouse for a period of time when all inbound
and outbound movements are suspended. A significant drawback of a single annual count is the difficulty in
reconciling the discrepancy as it could have occurred over 11 months ago.

The count is normally carried out at the company’s year-end. Some companies will carry out quarterly or
possibly half-yearly checks depending on the stipulations laid down by the auditors.

More recently, providing the company can prove that its cycle counting is accurate, auditors have agreed in
some cases that if each stock line is counted and audited at least once per annum that will be sufficient for
their needs.

Providing the cycle counts are considered to be accurate, the year-end stock figures will be taken from the

WMS.
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Cycle counting or perpetual inventory counts

When undertaking cycle counts it is prudent to use an ABC analysis to ensure that your fast-moving and
high-value items are counted more frequently than your slow-moving, inexpensive items.

Miss-picks are more likely with fast-moving goods, and high-value items are prone to pilferage.

It is suggested therefore that fast-moving and high-value items are counted monthly, medium sellers are
counted quarterly and slow-moving items either once or twice a year. The following percentages can be used
to ensure a comprehensive count:

® 8 per cent of A items counted weekly (ensures each SKU is counted approximately once per quarter);
® 4 per cent of B items counted weekly (counted twice per annum); and

® 2 per cent of C items counted weekly (counted at least once per annum).

The accuracy of the counts will also determine the frequency. A high error rate should result in more frequent
counts until the accuracy improves. Each discrepancy needs to be investigated and procedures put in place to
ensure that there is no repeat of the problem.

Increasing the frequency to daily ensures a more accurate count; however, this will depend on the number
of product lines, available resource and the cost of that resource.

The trade-off here is the cost of the error against the cost of discovering it in the first place.

Cycle counting can take place during the pick itself with staff being prompted to count the items in the
location once a pick has taken place. This is termed a ‘left on location’ check. This can only work in real time
through the use of scanners or voice technology.

As mentioned previously, a number of auditors will be happy (or as happy as they can be) if stock in the
warehouse is counted at least once, preferably twice during the year.
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The count itself

All stock counts require organizing. You need to know who will undertake the stock count, what you are
planning to count, when you plan to undertake the stock count, what tools and equipment you need and the
timescale allotted. For example, items that require measuring or items that need to be brought to ground for
counting will take much longer than counting in situ. Also, if you are counting at height you will need to
ensure the safety of the warehouse staff. If you are using forklift trucks a suitable safety cage needs to be
provided. Under certain health and safety legislation and company rules the use of cages on forklift trucks are
deemed unacceptable and therefore specialist equipment is required such as elevated work platforms (cherry
pickers). Portable scales for counting items such as nuts, bolts and fasteners for example are a necessity.

Prior to the start of the count ensure that all items have been put away in their correct location and try to
despatch as many items as possible prior to the stock take. Secondly, ensure that any obsolete units are
disposed of before the start of the count. There is no point in counting stock that shouldn’t be in the
warehouse.

Some companies will affix a different coloured label on pallets during each year’s count. One way of
identifying non-moving or slow-moving stock is to look for the labels from the earliest stock count. In the
past we have identified stock items that have gone through a significant number of counts and the pallets or
cartons have never moved.

It is normal to have a counter and a checker for each section if you are using a paper-based system. If you
are scanning locations and products, one person per section should be sufficient. An auditor is likely to be
present during a full count to make random checks of locations to verify the count is accurate.

In order to complete a full stock count in the shortest possible time to minimize disruption to sales,
companies will inevitably use staff who are unfamiliar with the products. As these counts normally take place
at weekends or over the Christmas and New Year vacations, their motivation to do a thorough job might also
be suspect.

Where there are a significant number of locations and a number of open cartons and individual items to be
counted, it is likely that additional staff will need to be employed from agencies to assist in the count to ensure
it is completed in time. However, completion on time is rarely the case as the number of discrepancies can
take days to resolve. As a result, operations resume so as not to let customers down but this tends to
compound the problems. This is why a number of companies are turning to cycle counts as opposed to full-
blown stock counts.

Outside agencies who are experienced in stock counts can be employed as an alternative but can be
expensive and the issue of product familiarity is also a factor.

Any discrepancies between the system figures and the count figures should be checked immediately by a
supervisor and this continues until you arrive at two matching figures, be they the last two counts or the count
and the system figures.

The likelihood of finding the reasons for a discrepancy are low, as a year’s transactions have passed through
the warehouse since the last count. The root cause of discrepancy is seldom discovered and as a result cannot
be eliminated.

With a paper system it is usual to provide staff with details of locations and product codes but with the
quantities removed. Quantities are written on the sheets together with any changes to the product codes and
other comments such as damage are recorded.

This can lead to further inaccuracies as the administration staff try to decipher each person’s writing whilst
typing the results into a spreadsheet or database.

This system of counting is fraught with problems and if agreed by auditors a perpetual inventory counting
system should be introduced to replace the single annual count.

In terms of performance measures companies need to record the number of errors found, not the difference
in monetary value as this can hide a number of problems. A difference of a few hundred dollars may seem
acceptable; however, there could be hundreds of errors within the system such as the following:
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e products in incorrect locations;
® too many items of one product; and

® too few items of another product.

These may balance out but they need to be logged, measured and corrected before operations recommence.
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Security

Security of product within the warehouse is paramount. The warchouse manager is responsible for the
integrity of all the products under his or her care, whether they are owned or stored on behalf of other
companies as a third-party contractor.

This can be achieved thorough good housekeeping, the use of security cages and carousels for storage,

CCTYV and thorough vigilance by staft.
Poor security costs companies in lost inventory, higher insurance premiums and personnel turnover.

Loading docks and platforms tend to be the most vulnerable areas — they'’re very easy places for a thief to
remove stolen property, often in partnership with an outsider, a delivery driver for example. Security systems
tend to be designed to protect your facility from people breaking in — but many thefts are perpetrated from
within.

Closed-circuit television at strategic points throughout the warehouse is a significant deterrent; however,
unannounced inspections and walkabouts are also effective and much cheaper.

With regard to the loading bays, one common-sense recommendation is that you separate them from
employee parking areas, making it much more difficult to remove items from the warehouse. Searches on
entry and exit, whether instigated by staff or by a random system of lights, are also very effective.

Not only is product security important but also the protection of data. WMSs hold a large amount of
sensitive data that needs to be protected. Internally this can be done through the use of password protection
for different access levels and firewalls for external protection. The data needs to be backed up daily and the
backup files stored offsite. A mirror system is an even better back-up providing it can react quickly to the
main system failing.

Protecting data from being stolen or copied is also paramount. Equipment such as servers, computers and
laptops need to be protected. These items need to be locked with key or code access, and personal computers
need to be password protected and those passwords changed regularly.

The core attributes of security within a warehouse are as follows:

e appropriate recording of inbound and outbound products;
e authorizations for all despatches;

® accurate audit trails;

e regular stock checks;

e the use of appropriate storage equipment; and

e vigilance.
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Returns processing

Returns processing, or reverse logistics as it has become known, involves the handling of product returns,
transit packaging and surplus items. The processes associated with this operation include repair, reuse,
refurbishment, recycling and disposal. See Figure 7.1.

310



FIGURE 7.1 The returns cycle (courtesy of University of Huddersfield)
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Reverse Logistics has been described as:

The process of planning, implementing, and controlling the efficient, cost effective flow of raw materials, in-process inventory, finished
goods, and related information from the point of consumption to the point of origin for the purpose of recapturing or creating value or

proper disposal. (Rogers and Tibben-Lembke (1999))

The processing of returns has gained increasing importance in the warehouse over the past few years. There is
now an increasing awareness of the economic value of reusing products and the effect on cash flow of perfectly
serviceable items that can be repackaged and made available for sale. There is also the possibility of fines if
products and packaging are not disposed of in an environmentally friendly way.

Doing nothing about returns costs money. They take up space, are difficult to count during stock takes,
difficult to value and, more importantly, could be back on sale rather than taking up much-needed space
within the warehouse. The alternative is ordering further stock with all its inherent costs.

In a recent EFT survey 54 per cent of global retailers take more than a week for returns to be added back to
inventory. This represents a significant amount of lost sales time as well as possible stock-outs of popular
products. However, just under 24 per cent of respondents were getting their returns back to inventory in three
days or less.

There has also been a greater environmental awareness backed up by legislation such as the Waste
Electrical and Electronic Equipment (WEEE) Directive, hazardous waste disposal legislation and more
stringent waste packaging directives.

The WEEE Directive came into force in January 2007 in the EU. Its aim is to both reduce the amount of
electrical and electronic equipment being produced and to encourage everyone to reuse, recycle and recover.

The WEEE Directive also aims to improve the environmental performance of businesses that manufacture,
supply, use, recycle and recover electrical and electronic equipment.

The increase in e-retailing has also seen a significant increase in the level of returns into the warehouse.
Catalogue retailing has always had significant amounts of returns, especially in terms of textiles and clothing.
These retailers have, in the past, set up returns-processing areas to not only receive the items but also clean
them, iron them and pack them for resale.

Other such returns include products despatched on a sale-or-return basis and those where customers are
given the option of a 14-day returns policy. These items are likely to be good stock and can be returned to
stock almost immediately.

In this respect, the WMS has to ignore the FIFO principle and ensure that these ‘good’ returns are
despatched as quickly as possible rather than ending up at the back of the queue in terms of despatches based
on its current receipt date. Ideally the return item should be placed directly into the forward pick location.

Other groups of returns include reusable packaging such as barrels, kegs, bins, cages, trays, totes and pallets.

Product recalls are also a significant area, needing to be handled carefully. These products need to be
quarantined on return so that the company can ensure, first, that all items have been received and are no
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longer a potential danger to the public — which is normally one of the main reasons for recall — and secondly,
that they are not mixed with good product and sent out in error.

Recently introduced legislation, the cost of landfill both in money and environmental terms and the
realization that returns can be an expensive area to neglect have triggered the growth of reverse logistics
programmes and the establishment of warehouses built specifically to handle the returns process.

This type of warehouse needs to be set up very differently from a stock-holding facility. Space needs to be
set aside for sortation, inspection, repair, refurbishment and disposal. The idea behind returns processing is to
either return stock into the supply chain as quickly as possible in whatever format, be it finished goods or
spares, or dispose of it efficiently.

Returned items shouldn’t remain in the facility for too long.

Should you decide to operate the returns function within an existing warehouse operation then you are
likely to set up a warechouse within a warchouse. This needs to be carefully planned to avoid cross
contamination — for example, when dealing with damaged or defective items, chemicals and hazardous
products.

Prior to making any decision regarding a reverse logistics operation you need to calculate the following:

e percentage and value of goods returned directly to stock and to vendor;
e percentage of goods refurbished and returned to stock;

e percentage of goods dismantled and used for spares;

e percentage of goods destroyed or given away to charity, etc;

e percentage of goods returned due to manufacturing defects; and

e percentage of goods returned due to sales department, warehouse or consumer error.

With regard to the last two points above you need to look at the causes in more detail before putting processes
in place. For example, with consumer error it could be that the operating instructions are not clear enough.

In order to justify a returns processing operation the following needs to be calculated:

Total cost of returns processing + cash flow impact versus purchasing/ manufacturing new + cost of
disposal and cash flow impact

A final decision to make with regard to reverse logistics is whether to operate the function in-house or
subcontract to a third-party specialist. This decision very much depends on the following factors:

e level of returns;

e available space;

e available expertise;

® cost;

e control and efficacy;

e capacity and capability of third parties; and

e lead time from return to available to ship.

You need to determine how many hours per week you are likely to expend on returns processing and how
much space you require. You need to calculate the amount of space required at peak, which is more than likely
the period after Christmas or highly discounted sales days such as Black Friday and Singles Day.

With regard to disposal, companies will need to produce the relevant certification to prove that products
and packaging, if not recyclable, have been disposed of properly.

Reverse logistics has gained momentum recently and has gone from being driven by environmental concern
to becoming a corporate cost-reduction programme.

According to Stock/ WERC (2004), ‘the keys to any successful product returns programme are having the
right combination of people, policies, procedures and priorities.’
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They go on to say that best practice in terms of returns management requires the following:

e decision-making process before product is physically returned,

e the use of returns authorization notes;

e ongoing measurement of product return cycle time;

o training of employees in returns handling;

e cross training of staff in warehouse operations and reverse logistics;
® use of software to monitor and evaluate product returns;

e time slots allocated for receipt of returns;

® two-stage approach for returns handling — initial processing to identify quick wins followed by in-depth
examination;

e use of detailed product return process maps;
o availability of packaging material to re-box product;
e undertake regular audits; and

e achievement of higher recovery rates (> 80 per cent).

CASE STUDY

A typical example is XPO Logistics which has been awarded a new contract with Costco Wholesale UK
Limited to manage the company’s reverse logistics for its 28 warehouses in the UK.

Under the terms of the agreement, XPO will receive and unload vehicles carrying store waste, handle and
load shipping containers with old corrugated cardboard (OCC) and 98:2 plastic, and securely dispose of
electrical and electronic waste. In addition, XPO will process returnable transit packaging, recycle scrap metal
and hard plastics, and dispose of recycled office materials and waste wood.
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Despatch

The order cycle time or lead time from order receipt to despatch is continually shortening and there is
increased pressure on the warehouse manager to coordinate all activities to ensure that product is despatched
on time and complete.
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Packing — pieces/items/eaches

Once product has been picked there is the question of how it is packaged for despatch. As previously
discussed, with individual order picks the operator may well package the product immediately, attach shipping
labels and where required insert despatch documentation and invoices.

This reduces the number of touch points in the warehouse but does take the operator away from the prime
task of picking.

Where there is the possibility of damage in transit, material can be added to the carton such as polystyrene
and foam pellets, shredded paper, corrugated paper, air-filled bags, etc. This again increases time at despatch
and puts the onus on the customer to dispose of the excess packaging on receipt.

Figure 7.2 shows a typical packing area for an online retailer.
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FIGURE 7.2 Outbound work stations (courtesy of Joe Fogg)

Where possible this material needs to be recyclable. The use of carton erectors which cut the cardboard to
fit the contents is one way of overcoming this problem.

The trade-off here is the cost of the machine versus the labour and material cost of doing it manually and
the cost to the customer together with the specification of the WMS which needs to hold all the product
dimensions accurately. Automated and semi-automated case erectors have a compact footprint, and can
drastically speed up the erection and sealing of a wide variety of cartons, boxes and cases.

Tape application machines automatically seal the top and bottom of the boxes. Being easy to adjust for
different case sizes and mobile enough to use flexibly, they speed up sealing on different packing stations, on
demand. This frees up packing operatives, and not only makes the assembly faster, but also much safer.

The following video shows how the despatch process can be automated in terms of leaflet insertion, packing

and labelling.

%{ﬁ]‘ VIDEO 7.1 Knapp Handling systems featuring automated leaflet insertion
(https://youtu.be/57Z0kg1TQduA)

If orders are required to be checked on despatch this is an ideal time to add the paperwork and affix labels. In
terms of checking, items can be removed from the pick container, checked against the order and returned to
the original carton or if the order was picked into a tote it can be transferred to a shipping carton. Other
methods of checking include weighing the carton and comparing this weight with a system generated weight.
This is preferable, providing the information held in the system is 100 per cent accurate. This also reduces the
labour required in this area and assists with load planning.

The need to check every order before it leaves the warehouse may well be a requirement for very high value
products and products such as pharmaceuticals but I have to question the need to check every despatch order
when it comes to other products.

Companies need to measure the accuracy performance of their pickers and base the amount of checking on
this figure. A picking team that is constantly achieving > 99.9 per cent accuracy requires minimal checking.
Random checks will suffice. Where there is a drop in accuracy the amount of checking can be increased for a
time but so should the training of the operators until the accuracy is restored.

There is a trade-off here between the cost of the operators who are checking every order and the overall cost
of miss-picks. There is no point in spending £20,000 ($31,400) on a checker per annum to save £3,000
($4,710).

Knapp is using its vision technology to ensure accurate despatch of product especially in the pharmaceutical
market sector. The following videos show how cameras are used to ensure total pick accuracy.
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!}/;:.L VIDEO 7.2 Knapp vision desk (https://youtu.be/1]czfKi44Ug)

@~ VIDEO 7.3 Knapp vision check system and A frame (https://youtu.be/ zE6nl7g20)
B

The introduction of automation into this area of the warehouse enables companies to use equipment to
automatically insert paperwork into a shipping container, attach a lid and label it correctly.
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Packing — cartons

Full carton despatch is somewhat easier to manage. Individual cartons may require the attachment of a
shipping label, which may be generated from the WMS or from a carrier system such as those operated by
UPS, FedEx, USPS and the Royal Mail. In terms of multiple carton despatch, first there is a need to establish
whether it is more cost effective to despatch via a parcel network or a pallet distribution or LTL carrier.

This will decide the means of shipment — loose cartons or a palletized load.

If palletized, the decision here is how to stabilize the cartons on a pallet for despatch. Many companies will
use stretchwrap to do this. Some companies will stretchwrap manually whilst others utilize an automatic
stretchwrap machine as shown in Figure 7.3. The trade-off here is the cost of the machine versus the cost of
labour and the reduction in the use of stretchwrap material.
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FIGURE 7.3 Automatic stretchwrap machines

Velcro has introduced pallet straps to secure cargo. These are more environmentally friendly than
stretchwrap but there is the added complication of tracking and returning the straps for reuse.

The use of returnable packaging is also growing under environmental pressure. The use of plastic totes and
pallets, slip sheets and collapsible cages is growing; however, there is a trade-off here between the initial cost
of these items and the cost of returning them to the shipper versus the cost in money and environmental terms

of cardboard packaging and one-way pallets.
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Loading

The efficient loading of containers and trailers is crucial in today’s environment of rising fuel prices. Unused
space is inefficient and can cost a company a great deal of money.

Efficient loading of vehicles and containers begins with the initial packaging of the products.

Companies need to ensure that the outer packaging of their products is designed to fit perfectly onto the
pallets used for both transportation and storage. The ideal is to ensure no overhang whatsoever with a
reduction in unused space. It also needs to be robust enough to travel.

Pallet loads need to be configured to ensure that product damage is minimized, cubic capacity is fully
utilized, load stability is ensured and the configuration is acceptable to the receiving location.

Fortunately, there is software available to not only assist with pallet configuration but also container and
trailer loading. The software can optimize packing within a container and trailer, on a pallet and even within
an individual carton.

This sophisticated software optimization not only takes into account the cube of the products but also their
load bearing strength and location within the container.

The latter ensures ease of off-loading at the receiver with all the cartons from the same product line being
located together. The software also ensures that lighter items are packed on top of the heavier items.
Examples include Tops, Cubemaster and CubeDesigner.
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Shipping
Many operations are now taking orders late into the evening and despatching that same night for next-day
delivery. Next, a retailer in the United Kingdom, has a cut-off time for internet orders of midnight for next-
day delivery.

Work plans are now centred around the latest despatch time for orders, and managers work backwards from
this ensuring that all processes are completed and both labour and equipment are made available at the right
time to meet these deadlines.

The despatch process has to be managed precisely and be aligned with most other activities within the
warehouse. If, for example, receiving and despatch share the same doors, a daily schedule needs to be drawn
up to ensure that labour and equipment are utilized as efficiently as possible, the work content is matched to
the number of doors available and congestion is avoided in the dock area.

In many operations, receiving tends to take place in the morning whilst picking and despatch occur during
the afternoon and evening as order cut-off times continue to be stretched later into the evening.

Depending on the method of picking and the company’s procedures regarding checking product before it
leaves the building, sufficient space needs to be available at the loading bays to stage the loads and allow for
whichever checking method is applied — be it full-carton checks or random checks.

If coordinated correctly, the picked orders should arrive at the loading bay in the sequence in which they
will be delivered. That is, the last delivery on the vehicle will be the first order to be loaded.

Collecting vehicles should be assigned a bay closest to where the orders have been accumulated. This
requires close coordination between the gate-house and the despatch supervisor.

Many companies have grids marked out on the warehouse floor at the despatch area to replicate the floor
area of the largest vehicle. For example, a UK warehouse handling industrial pallets solely will currently have a
grid equivalent to 26 pallets. The introduction of longer vehicles in the future with greater cubic capacity will
necessitate an increase in the amount of floor space set aside for marshalling outbound orders. Warehouses
handling euro pallets will extend this to 36 pallets. Where vehicles are delivering multiple orders, a system
needs to be in place to segregate these orders and make them easily identifiable to the loading team. This can
be a simple handwritten pallet label or a barcode label.

Companies with sufficient yard space and available trailers can load product directly into them and park
them up, awaiting collection.

As discussed in the section on inbound, companies need to manage the arrival and departure of trucks for
outbound goods. A yard management system (YMS) can improve inbound and outbound scheduling, increase
visibility of trucks and trailers, manage cross-docking, reduce congestion and delays and ensure the safety and
security of both vehicles and operators.

There are both standalone and modular versions of yard management systems.

Where full pallet loads are despatched it may be that pallets are pulled directly from the bulk or racked area
and immediately loaded onto the vehicle. This minimizes the amount of double handling and requires precise
coordination.

Once the despatch team is ready, vehicles can be called forward onto the despatch bay. This can be done
either by the driver of the load or a shunt driver who is loading trailers in readiness for collection by drivers
returning from earlier deliveries.

As with the receiving process, the driver’s paperwork needs to be checked to ensure that they are collecting
the correct load. Loading a vehicle with goods bound for Alaska on a truck scheduled to deliver in Florida will
be a very costly mistake.

The trailer should also be checked to ensure that it is fit for purpose, ie clean and watertight, doesn’t have
any odours which could contaminate the product, is at the correct temperature if loading refrigerated product,
and finally that the floor is damage-free.

Before the vehicle leaves the premises it is a good idea to take a photograph of the load just in case there are
any disputes regarding the load at a later stage.
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Where products are loose loaded onto a container or trailer, the use of telescopic boom conveyors will assist
the loading process significantly.

A tyre manufacturer recognized a number of advantages after introducing three telescopic booms into the
operation. These conveyors can also be moved sideways to cover a number of dock doors. The advantages are
as follows:

o safer working conditions;

e cleaner working area with better visibility;

e scparation of forklifts and operators;

e improved ergonomics: no more rolling of the tyres, no more lifting of the tyres;

e improved quality of the tyres;

e fewer claims, having introduced a counting and video system on the conveyor; and

e improved productivity: 42 per cent increase on tyre loading, 32 per cent increase on tyre unloading.

ROI and payback can be significant in terms of labour saving, increased accuracy and less damage. A fully
installed static conveyor will cost in the region of £34,000 in the United Kingdom.

Other companies will use automatic pallet loaders as discussed in the section on inbound, whilst the
majority of companies will use hand pallet jacks or powered pallet trucks if loading from a despatch bay.
Counterbalance or articulated forklift trucks are normally used if loading outside the warehouse.

The increasing use of double-deck trailers presents its own challenge to warehouse operations, with some
loading bays having to be adapted to accommodate the variable heights.

Where loading bays cannot be adapted there are products such as Transdek’s double-deck lifts that can be
retro-fitted. The product operates with a hinged lift platform that doubles as a dock leveller in order to
provide a direct run-through for product from the warehouse to both single deckers and the bottom deck of
double-deck vehicles.

The lift platform also raises up to 3,000 mm to carry product to/from the top deck of double deckers.
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Documentation

Finally, despatch documentation and labelling needs to be completed to ensure compliance with customer
requirements and government legislation. Different countries will have different requirements and these will
also differ if shipments are within country or for export.

Any errors in the export paperwork can result in non-shipment, seizure, fines or delays.

When shipping hazardous material it is essential that products are labelled accurately and have the correct
documentation.

Typical despatch paperwork depending on ultimate destination includes the following:

e advanced shipping notice;

® manifest;

e shipping labels;

o Bill of Lading;

e commercial invoice;

e shipper’s export declaration;
e export packing list;

e certificate of origin;

e export licence;

e inspection certificate; and

e insurance certificate.

As mentioned above each country will have its own requirements in respect of the documentation needed.
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Role of the driver

In situations where companies operate with their own transportation there are no issues with what the driver’s
role is in the actual loading process. However, when third-party contractors are used there is the age-old
dilemma of what to do with the driver whilst the loading process takes place.

Some companies insist on the driver assisting with the loading and checking the contents of the load, whilst
other companies have health and safety issues with external staff being on the loading bay. If the latter is the
case then the driver has to be accommodated elsewhere, preferably not in their cab. The possibility of the
driver moving off the despatch bay whilst the vehicle is still being loaded is just as real.

There is also the question of what the driver should sign for once the vehicle has been loaded. If they have
not seen the products loaded onto the vehicle and the vehicle has been sealed prior to leaving the despatch
bay, then it is reasonable to suggest that they are at liberty to sign the document and preface it with the word
‘unchecked’. A time limit needs to be agreed in terms of how long the collecting company has to report any
discrepancies.

If the vehicle is sealed, the seal number needs to be recorded on the delivery paperwork and any other
relevant documentation such as hazardous data sheets handed to the driver.
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Summary and conclusion

This chapter has examined replenishment, value-adding services, support functions and despatch.

We have already suggested that both receiving and picking are crucial roles; however, within the warehouse,
the above operations are no less important.

Well-timed replenishment will ensure an efficient pick operation whilst a timely and accurate despatch
ensures that customer lead times are achieved or at times surpassed.

The warehouse’s ability to undertake value-adding services enables the manufacturer to postpone certain
activities until the order arrives, resulting in fewer stock codes, and it enables retailers to transfer activities
from the retail store back to the warehouse, freeing up valuable sales time.

Stock counting and security are fundamental to the integrity of products stored in the warehouse and are
crucial to maintaining credibility whether an in-house or outsourced operation.
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08
Warehouse management systems

Trade isn’t about goods. Trade is about information. Goods sit in the warehouse until information moves them. (C J
CHERRYH)
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Introduction

As we have seen in earlier chapters, the introduction of technology can significantly improve warehouse
productivity, increase utilization, reduce costs and increase customer satisfaction.

As customers become more sophisticated, requiring accurate, secure, fast data exchange and as the
competition becomes more intense, companies need to have the information-technology tools to support the
business and build reliability, speed, control and flexibility into the warehouse operation. The ability to
communicate in real time is crucial in today’s fast-moving technological world.

Paper-based warehouse management systems or even spreadsheets can fulfil a need and manage stock
accurately if managed well. However, I still find it incredible that companies can operate a warehouse without
a location system, relying on staff knowing where the items are located in the warehouse.

Other warehouses have stock control systems that tell you where the stock is and how much there is of it,
but don’t provide optimum pick paths or slotting functionality.

If a company is going to compete effectively it needs to introduce a real-time warehouse management
system.

The cost of these systems has reduced significantly over the past few years and today, companies are able to
rent systems on a month-by-month basis using software as a service (SaaS) and cloud computing, where you
can pay as you use, share resources and only use the functionality you require.

Warehouse management systems (WMSs) can be stand alone or can be part of enterprise resource planning
(ERP) systems supporting the latest technological advances within the warehouse including automation,
RFID and voice recognition.

Although there has been some consolidation within the WMS market-place, there continues to be a myriad
of systems to choose from.

This chapter looks at the process of choosing a WMS and the functionalities that assist companies in
improving productivity and reducing costs.
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Why does a company need a WMS?

Although companies operating with paper-based systems are able to introduce best practice into the
warehouse such as improving warehouse layout and minimizing travel time by having the fastest-selling items
closest to despatch, they can improve even further and become more productive by introducing software
technology into the warehouse.

Customers are becoming increasingly demanding and the ability to communicate via electronic data
interchange, have online visibility and receive instant replies to queries is more of an expectation than a need.

A WMS can be part of this solution.

Sales and marketing teams are also desperate for real-time information, whilst finance departments are
chasing data constantly.

Before we discuss the advantages of a WMS we need to point out that a stock-control system is not the
same as a WMS. We have come across many companies who have purchased an inventory management
system in the belief that it will operate the warehouse efficiently. Stock-control systems will manage the
inventory at stock location and quantity level, but the majority of these systems will not manage productivity
within the warehouse.

In our opinion, in order to be productive, warehouse systems need to be able to work in real time, manage
all the processes within the warehouse and have the ability to communicate with other company systems. We
will go into more detail as to the minimum requirements of the system later in this chapter.

A WMS can process data quickly and coordinate movements within the warehouse. It can produce reports
and handle large volumes of transactions as experienced in e-commerce operations.

The introduction of new technologies into your operation not only improves your competitiveness in a
challenging market but can also be instrumental in meeting ever-increasing customer demands.

The potential benefits of having a WMS in place include the following:

e real-time stock visibility and traceability;
e improved productivity;

® accurate stock records;

e reduction in miss-picks;

e automatic replenishment;

e reductions in returns;

® accurate reporting;

e improved responsiveness;

e remote data visibility;

e improved customer service; and

e minimized paperwork.

The diagram from Tompkins in Figure 8.1 illustrates how the quality of information can lead to increased
sales and cost reduction.
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FIGURE 8.1 Advantages of quality information (used with permission of Tompkins Associates)
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There is an adage that says that any IT system costs twice as much as quoted, takes twice as long to
implement and produces half the benefits.
In order to avoid this, there are a number of simple steps that need to be followed when choosing a WMS.
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Choosing a WMS

When choosing the right WMS you first need to fully understand the needs of the company and the key
business requirements, not only today but some time into the future.

You need to understand your company strategy, ensure that your specific needs are met by selecting the
solution that best matches your business objectives.

The solution can either be sourced internally by writing your own software or you need to ensure that you
choose the right business partner to work with to develop the most effective solution.

A final step will be to calculate the return on investment (ROI) on the purchase and ongoing support of the
WMS.
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The process

It may be argued that not everyone needs a WMS. In fact, one of the greatest challenges to introducing a
WMS is not choosing the right system but convincing the management team that one is required in the first
place.

During a project to improve the space utilization and productivity within a client’s warehouse we were
surprised to learn that the warehouse manager had not been fully involved in discussions regarding the new
ERP system that was going to be introduced.

The vendor was asked whether their system could run the warehouse operation and they replied in the
affirmative. Unfortunately, the system being introduced could manage the inventory but was not a warehouse
management system.

When the new system was implemented, the finance, sales and marketing teams were very happy with it
but the warechouse manager was left to operate a manual system to manage the workflow through the
warehouse. As a result, stock visibility improved on the system but productivity didn’t change. When we
suggested that the warehouse required a WMS to integrate with the ERP system we were told that no further
investment would be made in the I'T system as the system was able to manage inventory perfectly well.
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Selecting the right WMS

To ensure that the system you choose is the right one for your operation, here are some best-practice

guidelines courtesy of Business Application Software Developers Association (BASDA) (2009) and Sage
Accpac (2005):

Form a project team.

Define, record, review and improve current processes. Don’t automate redundant or poor processes.
Create a list of key functions required of the new system.

Incorporate any future growth plans in your specification.

List the benefits to your company of a WMS.

Research and approach a select number of vendors and select a small number with experience of providing
solutions for your market sector.

Visit reference sites to look at operational effectiveness and discuss the benefits the WIMS system has
brought about since implementation.

Produce a return on investment (ROI) report.
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Form a project team

Assemble a team of people capable of logical thinking who will decide what your company needs from a
WMS and what functionalities it must have and those it will be nice to have. The team should include
members from finance, sales, production (if applicable), IT and of course the warehouse.

Appoint a project leader and define each person’s role, responsibilities and their level of involvement in
terms of time and decision making during this process. Ensure that all participants are able to make available
the time and resources to ensure the success of the project.
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Define, record, review and improve current processes

The first stage of the design process is to collect and collate as much information as possible about current
processes and procedures. Once this is done you need to go through each process to decide whether it is
actually required. There is no point in specifying an I'T solution for a defunct process.

Do not make the error of automating poor processes. You need to get the processes within the company
right before contemplating introducing a WMS. Use the project team and your warehouse staff to identify
which processes they find frustrating, redundant and inefficient.

You need to understand which processes are going to be improved by the introduction of technology, by
how much and whether it is cost effective.

Understand how the warehouse communicates both internally with other departments and externally with
customers, suppliers and transport companies.
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Create a list of key functions

Each project team member needs to compile a list of the key functions required of a system and rank them by
importance, eg 1, 2 or 3; or essential, greatly desired or nice to have.

Produce an agreed list of the essential requirements from the ideas produced by the individual team
members and document them, ready to be included in a request for information (RFI).

This list should only have the essential, ‘must have’ functions. This will enable you to quickly discard
systems that do not meet your fundamental requirements.
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Incorporate any future growth plans in your specification

Although difficult to forecast, you need to take into account likely future events when specifying a WMS. For
example: are you looking to increase the number of SKUs significantly over the next few years; will your future
operation require a ‘kitting’ operation; will you need to manage a group of warehouses; are you contemplating
the use of a bonded warehouse, which systems are you likely to need to interface with; what technology are

you planning to introduce? These are just some of the questions that need to be answered prior to specifying a
new system.
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List the benefits to your company of a WMS

The right WMS can maximize the productivity of your labour, increase both space and equipment utilization,

improve communication and increase accuracy. All of these need to be quantified and presented alongside the
ROI report.
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Approach a select number of vendors; visit reference sites

There are a plethora of WMS vendors in today’s marketplace offering ERP systems that incorporate WMS,
best-of-breed WMSs, stock-control systems and SaaS systems. Fortunately, there is assistance out there for
companies. These include consultants, comparison websites and, not to be underestimated, the experience of
your own staff.

If you are in somewhat of a niche market it is always prudent to look at the systems your competitors are
operating. When we took on the warehousing and distribution operation for a publishing house we realized
we needed a system that could manage royalties, licences etc.

Visit reference sites to look at operational effectiveness and discuss the benefits the WIMS system has
brought about since implementation.

Prior to a full invitation to tender, discuss your requirements with a couple of vendors and ask to visit some
of their operational sites. Discussions with existing users will give you further insight into system capabilities
and potentially revise your own thinking on systems.
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Produce an ROI report

Having undertaken sufficient research, detail your requirements and approach a select number of companies
to quote.

Having received the quotes and before making any decisions, involve your finance colleagues in calculating
the potential return on investment. Together with an ROI calculation you need to be certain of the following,
according to Stephen Cross (2010) from ATMS:

o the potential for a WMS to give you improved stock accuracy — by reducing errors, providing real-time
information and enabling perpetual inventory counts;

e the potential for increased productivity and cost savings — through improved labour, space and equipment
utilization;

o the need for improved traceability — a WMS can give you two-way traceability, almost as a by-product of
being in place; and

e improved customer and client service — through overall improved warehouse control, improved pick and
despatch accuracy.

The cost of a WMS can be broken down into the following main components:

e Licence: the software licence needed to run the system. Typically this is charged per user, ie PC user or
radio data terminal user, although different models are now being offered, including paying by transaction
and/ or paying monthly rather than a single outright payment.

o Professional services: the costs for project management, training and go-live support.

e Development costs: software development costs for requirements not catered for in the package, including
interfaces to third-party systems.

e Support cost: this is typically an annual cost based on licence costs and often development costs; look at

this cost carefully: the scope of service and cost varies significantly from supplier to supplier.

e Hardware and infrastructure costs.

Ask suppliers to indicate which prices are firm and which are variable. Watch out for hidden costs such as
travel costs, travel time and project management time.

Summarize all the costs in a spreadsheet, showing the initial cost and then costs for years one to five with
accumulated totals. You will find that some systems look attractive initially but when costed over a longer
period they may prove a lot more expensive.
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What to look for in a system

In order to be effective, a WMS needs to have the following attributes (adapted from Ruriani 2003):
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Ability to interface with other systems

The ability to interface with other systems such as accounts packages, ERP and MRP systems and transport
management systems, is critical. As is the requirement to update stock availability in real time on websites for
e-commerce retailers. The system needs to integrate with back-office tasks such as order entry, inventory
control, purchase-order modules and invoicing. The system also needs to be able to interface with automation
systems, conveyors, MHE and the latest in picking technology such as voice, wearable scanners, RFID and
pick- and put-to-light systems. Ensure that these WMS interfaces will not incur excessive costs. In the past
these WMS had to interface with Warehouse Control Systems in order to manage the hardware technology;
however some of today’s WMS are able to manage these directly. Conversely Warehouse Control Systems are
now becoming fully fledged Warehouse Management Systems negating the requirement for two separate
systems.
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Modular and scalable

Where possible, look for a modular system where you only pay for the functionalities you require and
therefore training and implementation can be quicker. Further modules can be added at a later date if
required.

Ensure that the WMS can be expanded to accommodate growth and/or acquisitions. A WMS needs to be
able to at least meet your basic current and potential future needs. Buying a system that has functionality way
beyond your requirements only leads to increased training costs, time wastage and as a consequence a poor
return on your investment.

Ensure that the system can operate with the maximum number of users you are planning on having and can
manage multiple sites if required.

Check with other divisions within the company to ensure that the system has the capabilities to match
requirements in those areas also, should the management decide to go company-wide with the solution.
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Accessible

With the mobility of staff these days it is essential that the system is accessible remotely over the web and that
it is secure with access levels being password protected. The ability to retrieve data simply is a must for any
system. The ability of the system to produce performance reports, cost-to-serve modelling and standard
inventory interrogation are expected functionalities and should be high on the list of priorities.
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Ease of operation

Select a WMS that is user-friendly. Choose a system that has a point-and-click operating environment and
clear, easy-to-read screens. This can lead to enhanced staff productivity and quick system acceptance. Ensure
that the system works in real time, providing instant inventory updates.
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Standard system

Ensure the system supports the widely accepted standards currently in use and isn’t limited to a proprietary
standard that your customers may not use. Check that you receive updates regularly at no additional or at

minimal cost.
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Meets specific needs

If you are involved in storing Customs and Excise goods, ensure that the system is approved or can be
approved by the relevant authorities. Second, ensure that the system can undertake those tasks that are crucial
to your business such as tracking lot and serial numbers (if required), managing ‘best before’ and ‘sell by’ dates,
the ability to quarantine items, identifying hazardous goods and being able to calculate royalties, for example.
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Capable of supporting warehouse best practice

According to BASDA, to achieve best warehouse practice, systems need to be able to optimize movements
within the warehouse, eg pallet put-away is coupled with pallet retrieval, known as task interleaving. Other
crucial attributes include automated receipt, directed put-away, optimum pick sequences, replenishment tasks,
despatch management and warehouse mapping.

Ideally the system will be able to monitor the velocity of items within the warehouse and locate them
accordingly (slotting) or alternatively provide the data in a format that can be transferred to programmes that

have slotting functionality.
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Reporting capabilities

Ensure the system provides comprehensive reporting suites and also reports failures.
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Selecting a partner

This is not the type of purchase you make through an e-auction. As with many large service offerings such as
outsourcing, the likely success of the project will ultimately come down to your relationship with the people at
the software vendor. As a previous manager of mine told me, ‘People buy people, therefore it is very
important to meet the vendors, not only the sales staff but also the operations and support staff.

The main aspects to look for in a partner include the following:

e Experience. Look for providers that employ staff with significant operational experience as well as staff
with the ability to produce best-in-class WMSs. Not only will the operational staff have had input into the
WMS but they will also be able to understand your own requirements better. Choose a vendor who listens
effectively and understands your organization fully.

o Longevity. Check how long the company has been in business and what their creditworthiness is like; be
assured, they will certainly check yours.

e Choose a vendor who emphasizes the benefits of the software, not just the features. Furthermore, choose a
provider that has already installed WMS systems with clients in your industry or similar.

e Ensure that the vendor can supply not only the system but also the installation, training, maintenance and
help-desk service.

e Verify that your prospective WMS provider is reinvesting significant capital into research and
development, and future product enhancements.

e Choose a vendor you are comfortable working with. Try to find a vendor who is culturally similar to your
company, is professional and well respected in the industry. Ask for a large list of customers and visit the
customer sites that you decide upon.

e Choose a partner that has reasonable modification rates and is willing to set up a realistic budget based on
your needs assessment, prior to formalizing the relationship. Alternatively, look to set up an agreement
where your own IT staff are able to introduce certain modifications.

® Resources. Make sure that the WMS provider can fully support you during the implementation phase.

e Select a partner that has an adequately staffed help desk that is available during your company’s hours of
operation. Time zones can cause innumerable problems if they are not taken into account at the outset.

® Sclect a partner that has established partnerships with hardware providers.
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Before the final decision

Ask prospective: WMS providers for case studies where they have previously interfaced with your
organization’s specific ERP, transport management or accounting system. Ask to visit sites where this has
happened and is currently happening.

Prior to making a final selection, ask the WMS provider to share a detailed implementation plan that
includes an installation timeline and resource commitment.
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Implementation

The following rules need to be followed prior to implementing the new system:

o Discuss with the business a suitable time to introduce a new system. The quietest sales period is normally a
good time; however, this does coincide with staff taking their holidays, so ensure all the key people are
available.

o Agree a realistic implementation plan with the vendor and your project team.

o Guarantee the availability of key staff during the implementation phase.

e Propose deadlines you are confident in achieving.

o Have specific milestones in place.

e Appoint super users from amongst your staff who can train new staff and identify problem areas.
o Develop a training agenda for all staft and include it in your new staff induction programme.

e Don’t look to modify the system until it is in place and working as initially specified.

o Keep reviewing the timeline and act on any slippage.

Some companies will also look to continue running their existing system in parallel until the new system is
fully operational, all the functionalities have been user tested and any issues have been addressed.

CASE STUDY LPT

LPT, the Liverpool-based fresh-produce terminal, has partnered with ATMS, its WMS provider, to help to
bring the ATMS GlobalTrack service to market.

The ATMS STP WMS is a key part of LP'T’s operation, helping to optimize the receipting, warehousing
and despatching operations. LPT’s warehouse is a state-of-the-art, brand new, temperature-controlled facility
with 5,000 locations and caters for cross docking as well as added-value services. ATMS’s system supports and
optimizes all of these processes, including dock, yard and vessel management.

‘LPT needed to go one step further to provide a level of service for its customers far ahead of anything in
the marketplace,” states Andy Rickard, operations director of LPT. ‘One of the reasons we selected ATMS
was because of their strategy of developing their WMS to become the core of a global tracking and supply
chain visibility offering — in the form of GlobalTrack; we’re very pleased to be one of the first companies to
work with them to prove the benefits of GlobalTrack in the real world.’

Stephen Cross, ex-managing director of ATMS ple, says: ‘GlobalTrack is a hosted solution that provides
improved control and visibility across the supply chain. It is designed to be exceptionally easy to use and
exceptionally low cost; for instance, users can pay for system usage on a per transaction, pay as you go basis. It
is fully multilingual and is supported by offices in UK, Dubai, Singapore, China and Manila.’

The system helps users improve the control of their import-tracking process. Order and fulfilment
requirements can be logged onto the system. The system then allows producers and manufacturers, wherever
they are in the world, to log their production and productivity against these orders and call-offs. A facility is
then provided for remote labelling of cartons, pallets and unit-load devices. Labelling is carried out to the
global GS1 standard, the barcode on each label is unique and identifies the carton, pallet or other item and its
contents; the system records quality, traceability and other conformance information. Pack sizes, weights and
dimensions can also be recorded. The system can then be used to generate and share packing lists, manifests
and advanced shipping information. Information can also be provided to and from customs authorities, freight
forwarders and logistics providers.

Pre-labelling and electronic advanced shipment notices help LPT receive stock accurately and swiftly. Any
errors are alerted automatically.
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The system not only assists the upstream operation but can be used downstream as well, from the point of
despatch from LPT, through rewarehousing and cross-docking operations, to proof of delivery. GlobalTrack
supports proof of delivery and has a remote warehouse control module that allows warehouses to be controlled
with the use of hand-held terminals communicating over mobile phone GPRS networks.

The system is designed for in-house and third-party use — for instance, the system is designed to allow
clients of third-party logistics providers to view their own stock and their own supply chain information — and
only their own. Information visible across the web includes production information, receipt and despatch
information, stock status, quality control status. Documentation can be downloaded remotely. Stock call-offs
and other action requests can be entered remotely.

David Hughes, who heads up business development at ATMS, comments: ‘We are proud to be a strategic
partner of LPT. They are a highly innovative operation with a superb management team, with the dedication
and focus to deliver a firstclass service from a first-class facility.’

James Woodward, managing director of LPT, comments: ‘LPT is in a unique position geographically to
reduce customer costs whilst reducing their carbon footprint and now is in a unique position technologically
to provide the highest levels of visibility, traceability and control.’

Today a number of WMS providers offer a range of solutions which encompass Saa$, cloud-based solutions
and standalone systems. Discuss which is the most appropriate for your company.
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Software as a service

Companies that have identified a need for a WMS but do not have the capital to spend on a stand-alone
system are turning to alternatives.

Software as a service (SaaS) WMS is an internet-based application that is developed, hosted and
maintained by a third-party software provider on secure servers. The vendor rents out the system to a number
of different clients. Those clients in turn will choose the various modules within the software they require and
pay for them as they use them.

The advantages are as follows:

o lower cost of entry;

e reduced start-up costs;

o a smaller learning curve which means quicker adoption across your workforce;
e scalability and easy accessibility;

e instant upgrades;

e user-driven innovation; and

e ability to turn on and off as required, eg to run a temporary warehouse operation.

Such a system will be attractive to start-up companies and small and medium size enterprises (SMEs),
although it could benefit larger companies who are looking for a temporary solution.
Potential disadvantages include the possibility of poor internet links between the companies and potential
worries over data security. Constant upgrades can also potentially have repercussions on your own processes.
As with most things in life, rental or leasing can work out more expensive than outright purchase, therefore
calculating whole-life costs and closely examining the advantages and disadvantages are paramount before
making these decisions. However, as a short-term fix they can be very advantageous.

CASE STUDY Snapfulfil and Cotswold

Background

Established in 1999, The Cotswold Company is an online retailer which sells wood furniture and a wide
range of accessories for every room in the house.

Headquartered in Norwich, the company relocated its warehousing operation from Norfolk to Wednesbury
in the West Midlands in 2013. At the same time,

The Cotswold Company took the decision to bring the previously outsourced warehousing operation in-
house. In addition to the main 90,000 sq ft warehouse, the company opened a further 55,000 sq ft facility in
March 2015 to support its continued strong growth.

The two warehouses handle in the region of 1,200 SKUs and up to 1,800 orders every week, rising to 3,000

in peak season.

The challenge

Prior to implementing the Snapfulfil WMS, The Cotswold Company were using paper-based processes
generated by the company’s SAGE accounting system to run the warehouse. Without a proper system to
manage the warehouse, the operation suffered from poor inventory and picking accuracy and sub-optimal
productivity.

The Cotswold Company’s Warehouse Manager, Paul Wilson says:

Our pickers were going out with reams of paper, which was fine until one went missing and everything
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then came to a standstill. Our headcount was also too high — what we lacked in process we made up for in
people. We had no real-time stock visibility and due to the amount of room for human error, inventory
accuracy wasn't great, which meant that we had to shut down for an annual stock-take. All in all, we just
didn’t have the confidence that the warehousing operation could keep up with the growth and innovation in
the rest of the business.

The solution

The Cotswold Company took the decision to look for a professional warehouse management system to
automate processes and optimize efficiency and accuracy within the warehouse. Following a review of possible
vendors, the company selected the Snapfulfil Cloud WMS.

Paul Wilson said: ‘We needed something which was user-friendly for any warehouse operative but at the
same time, was functionally sophisticated. Snapfulfil offered the best of both worlds.’

The benefits

As a result of implementing Snapfulfil, The Cotswold Company has benefited from significantly improved
accuracy, efficiency and productivity and has successfully moved away from an unsatisfactory third-party
logistics operation.

Paul Wilson says:

We're working faster and smarter with Snapfulfil which means that we’re doing more with less resources —
for example, we can now run goods in, replenishment and picks simultaneously. As a result of these
efficiency and productivity improvements, head count has remained proportionately stable despite a
threefold increase in volumes over the last five years and we've reduced our overtime bill by 30 per cent.

Snapfulfil’s structured cycle counting functionality has also removed the need for an annual stock take and the
associated loss of revenue, while receiving capacity has increased significantly, from three containers per day
up to eight.

The Cotswold Company is also taking advantage of Snapfulfil’s sophisticated returns management
functionality to support enhanced integration, customer service and supplier performance, as well as exploring
the introduction of automation to further improve operational efficiency.

Paul Wilson concludes:

Having efficient, system-driven processes in place has accelerated our staff training and development
programme and has given me the time and freedom to concentrate on future growth and development
rather than fire-fighting. The flexibility that Snapfulfil has given the warehouse operation has been of
massive benefit.

g~ VIDEO 8.1 The Cotswold Company improves warehouse management with Snapfulfil’s cloud
S5 WMS (bit.ly/2qWW71A)

Key words: Snapfulfil WMS, The Cotswold Company
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Cloud computing

While SaaS solutions do rely on cloud technology, not all cloud solutions are true Saa$S, with all the attendant
benefits.

Many legacy software vendors are offering a cloud-version of their product, but the only thing that is
different is where the software is hosted.

With cloud computing, your WMS vendor hosts the software application and hardware infrastructure for
you. You access the WMS via a web browser and gain the functional benefits of a new WMS without the
upfront software costs (www.highjump.com).

The crucial thing is whether the vendor has just moved their ‘on premises’ software to the cloud or whether
they have produced the software specifically to be cloud based. There is a significant difference between the
two.
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Summary and conclusion

As can be seen from the case studies, today’s information technology systems are no longer purely involved in
stock management. They also include dock, yard and labour management. They are ultra-flexible, provide
remote access and visibility of stock and tasks can be operated on a pay-as-you-go basis.

A WMS is essential in today’s fast-moving environment. Information is the key and real-time data is
invaluable. The introduction of a WMS can improve speed, productivity and accuracy.

The key to a successful purchase and implementation is:

e preparation and allocating sufficient time and resource to the project;

e getting your processes right before introducing the system;

e producing a base level so that the full benefits of the system can be compared;
e getting the buy-in and involvement of senior management and warehouse staff;
o choosing the most appropriate supplier; and

e ensuring that all staff are trained to an acceptable level.

However, to embark on a WMS project you need to be certain that you are going to achieve significant
business benefits.

Warehouse efficiency is key to effectively managing a supply chain and achieving best-in-class performance.
Technology can be an enabler in this respect.
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09
Warehouse layout

Giving a man space is like giving a dog a computer: the chances are he will not use it wisely. (BETTE-JANE RAPHAEL)
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Introduction

Today’s highly competitive and constantly changing markets have a significant effect on the design of our
warehouses and distribution centres. Continually evolving products and changing order profiles require our
warehouses to be a great deal more flexible.

Fortna, a company involved in warehouse design, argue that there isn’t an optimal design solution for each
warehouse. The most optimal design in their view is one that fully meets today’s operational requirements but
has an eye to future growth by being flexible, scalable and relatively inexpensive to adapt. The idea is to design
for the future whilst building for today.

A typical example is the introduction of mezzanine floors at a future date, thus fully utilizing the cubic
capacity of the building.

The design of a warehouse requires attention to detail, can be very complex and relies on the collection and
compilation of large quantities of relevant data.

Whether a company is building a new warehouse, moving into an existing building or looking to re-design
their own facility there are a number of fundamental areas that need to be addressed.

In this chapter we will look at the drivers involved in warehouse design, the alternatives available in terms of
layout and suggest potential areas for cost savings through relatively simple changes to existing configurations
and practices.

We do not intend to show you how to fully design a warehouse, as every company will have different
requirements. However, we do want to give you an understanding of how to approach design and what we
believe does and doesn’t work in terms of efficient space utilization. This chapter provides information on the
type of storage equipment that can be utilized to improve space utilization.

Again, as in many other warehouse areas, design is all about trade-offs. Between speed, travel distances,
space utilization, handling, access, safety, risk and cost.

There are also many consultants, materials-handling, automation and racking companies who can assist you
in designing the most effective warehouse layout based on the available space, your requirements and your
budget. There are also simulation software packages that enable you to ‘build’ the warehouse on a computer
and simulate the operation to see which layout is the most effective (see Figure 9.1).
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FIGURE 9.1 Warehouse 3D drawing (courtesy of Cirrus Logistics)

% VIDEO 9.1 Introduction to CLASS warehouse design software (https://youtu.be/103s5571k74)

CASE STUDY John Lewis (courtesy of Cirrus Logistics and John Lewis)

John Lewis is the UK’s largest department store retailer, providing a wide range of consumer products and
services from home furniture to apparel. They serve customers through 44 stores and a highly successful
online business offering over 200,000 items.

John Lewis’s omni-channel strategy identified the need for a new distribution centre (DC) in Milton
Keynes to operate alongside two existing DCs, Magna Park 1 and 2. The new facility was required to support
the retailer’s commitment to continually improve customer service, productivity and product availability.

The new 600,000 sq ft warehouse, with a mezzanine floor of over 250,000 sq ft, mainly holds large goods
requiring two-man delivery. The John Lewis need was to ensure the highest level of warehouse space
efficiency, and effective communication of the design to John Lewis Partners.

Challenges summary

e Verify design layout ensuring internal space sufficient for holding volumes previously held in four other
warehouses;

identify resources (labour and MHE) required to run the operation and mitigate any possible problems;
validate that operations meet John Lewis’s service level requirements;

create a 3D visualization to ensure effective communication with John Lewis Partners; and

evaluate impact of sending trailers with mixed large products, previously shipped.

It was vital that Cirrus were able to speedily ensure warehouse efficiency KPIs would be tested and met before
building work started. John Lewis wanted to ensure that their predictions of labour requirements, equipment
needed and the throughput capacity of the DC were accurate.

The Cirrus Logistics team used a combination of warehouse consultancy and its unique Warehouse Design
and Simulation software application, CLASS, to meet John Lewis’s requirements. Using CLASS’s layout
design program, existing blueprints were quickly imported to develop and refine the warehouse design.

A computer simulation modelled a live warehouse environment and ran numerous operational scenarios to
identify the optimum layout. In addition, CLASS movie creator was used to make a 3D movie to aid
communication with John Lewis Partners and provide visual insight into the design and operational features
of the warehouse.

The simulation models showed real productivity improvements and lower congestion across parts of the
warehouse.
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https://youtu.be/l03s5571k74

An interesting development in this area is the utilization of Virtual Reality (VR) headsets where potential
buyers of sophisticated automation equipment will be able to put on a VR headset and walk through the
whole operation and even simulate the picking of items for example.

When (re-)designing a warehouse there are a number of factors that need to be taken into account. These
include the company’s likely growth over the next 5 to 10 years, the possible change in product and customer
profiles, total sales during this period and the likely sales channels such as online B2B, B2C and retailer sales.

There are also a number of things that can be done to facilitate the design process. This following section
will outline how to approach a warehouse (re-)design.

The areas to concentrate on are as follows:

e Gather as much data as possible and analyse it.

o Try to imagine the business in 5-10 years’ time and build in flexibility.

e Concentrate on the cubic capacity of the building.

e Ensure the design is sympathetic to the existing storage equipment and MHE (if applicable).
e Put the health and safety of staft at the forefront of the design.

o In order to retain a conscientious and motivated workforce ensure that the facility has sufficient lighting
and ventilation.

e Provide ergonomic equipment.

o Reduce the amount of movement required within the warehouse.

o Try to standardize the unit loads both for movement and storage.

e Understand the local building regulations and floor loading requirements.

e Don’t forget the outside of the building.
Rushton, Croucher and Baker (2017) suggest the following steps in warchouse design:

e Form a project team.

® Define business requirements and design constraints.
e Agree the current and future role of the warehouse.
e Agree the processes to be carried out.

e Discuss any financial, legal and planning constraints.
o Define and obtain data.

o Throughput levels and storage capacities.

o Cost data.

e Existing equipment.

e Formulate a planning base.

e Produce flow diagrams of a typical day.

e Utilize Pareto (80/20 rule).

e Define the operational principles.

® Order lead time and cut off times.

e Unit load types.

e Evaluate equipment types.

e Is automation feasible and affordable?

e Density of storage required.

e Develop environmental aspects.

o Building certification schemes such as BREEAM, LEED and CASBEE.
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Renewable energy.

Prepare internal and external layouts.

Agree flow of product and discuss various layouts.

Take into account building constraints (columns, sprinklers etc).

Draw up high-level procedural and information systems requirements.
Produce flow diagrams for each process.

Evaluate design flexibility.

Discuss ability to flex with demand.

Calculate equipment quantities.

Utilize a spreadsheet to calculate numbers of equipment and storage locations.
Calculate staffing levels.

Calculate capital and operating costs.

Evaluate the design against business requirements and design constraints.
Utilize a simulation program to identify any potential bottlenecks and try out alternatives.
Finalize the preferred design.

Brief the procurement team.

Ensure the project team are experienced and available to manage the implementation.
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Data collection and analysis

The item and order profiling discussed earlier in the book will provide you with an understanding of existing
requirements in terms of receipt and despatch areas, storage and picking operations and, finally, areas needed
for undertaking value-adding services and returns processes if applicable.

The profile needs to include the whole product range, the number of items per line, the sizes and
throughput for each product code. One point to emphasize here is to ensure that you have identified non-
moving and obsolete stock for disposal. There is no point in moving and making space in the new warehouse
for redundant stock.

Additional data required includes the number of supplier deliveries per day and the average intake together
with the number of customer deliveries and the average order size. You will also need to know the method for
loading and unloading these vehicles.

A survey by Cranfield University (Baker and Perotti 2008) indicated that 52 per cent of the warehouse floor
area is typically used for storage, 17 per cent for the pick/pack operation, 16 per cent for receiving and
despatch, 7 per cent for value-adding services and a further 8 per cent for areas such as battery charging,
empty pallet storage and other uses. This of course will very much depend on the type of operation envisaged.

The main floor-space areas within the warehouse that need to be calculated are as follows:

® receiving area;

e quarantine and inspection area;

® reserve storage area;

e carton-picking area;

e item-pick area;

o value-adding services area;

e packing area;

e despatch area;

e cross-dock area;

e empty pallet and packaging storage area;
e MHE charging areas;

® equipment storage;

® communication cells for staff;

e training/meeting room;

® security room;

e area for security checks such as airport style screening;
e warehouse offices; and

® restrooms.

The information collected is normally current or historical and therefore future volumes and changes in
product characteristics also need to be taken into account.

Furthermore, the use of averages can be misleading, and you need to decide on how you deal with peaks in
the business.

An example of where the use of averages can be misleading is as follows. Within an order profile we have
100 orders with a single line item and 100 orders with three-line items. In total we have 200 orders and 400
lines. If we calculate the average we end up with two lines per order, which doesn’t feature at all in the order
profile. Although simplistic in nature we need to be aware of such possibilities on a larger scale. In these
circumstances we need to determine the median and mode so that we can see the most popular line per order
profile.
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Very few operations have a level volume of storage and activity throughout the year. For many companies
there are a number of peaks and troughs. For example, fashion companies will have two major peaks in
inbound receipt prior to the launch of Spring/Summer and Autumn/Winter collections.

The question is whether we plan for and accommodate peaks in business, whether we design for the average
activity or somewhere in between. According to Frazelle (2002), if the duration of the peak period is short and
the ratio of peak to average is high, then it is worth considering temporary storage and labour for this
overspill. If the peaks are extended and the ratio of peak to average is much smaller, the warehouse and labour
requirements should be sized at or near peak requirements.

The suggestion is that you size near to average if the ratio is more than 1:5 and the peak lasts for less than
half a year. You should size near the peak when the ratio is less than 1:2 and the peaks last longer.

You also need to take into account fluctuations between days of the week and not rely on weekly or
monthly averages. Chapter 11 examines this in more detail.

As mentioned, there are a number of software programs on the market that can calculate the amount of
space required for specific operations and storage equipment companies are more than happy to assist you in
these calculations.

In the absence of sophisticated software or if you are looking for high-level calculations at an early stage,
there are some rule-of-thumb calculations that can assist you in ascertaining the amount of space required for
certain operations and the number of pallets that can be stored in a specific area.
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Space calculations

These calculations are based on experience and are not intended to provide definitive answers to space
requirements.
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Receipt and despatch areas

This area is sometimes overlooked in favour of storage space; however, this is one of the most important areas
in the warehouse. The warehouse operation relies on sufficient space both inside and outside the dock bays.

Getting the right balance between the number of doors, equipment and labour is difficult to achieve and as
discussed in Chapter 3 requires the coordination of arrivals and departures with the availability of resources.

A congested dock area can result in arrival and departure delays, lost or misplaced product, incorrect
despatches and damage to items.

The following rule-of-thumb formula can be used to calculate the likely space requirement for staging
vehicles on arrival and departure:
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Roundup (number of loads x hours to unload)
Time of shift

x (number of pallets x space per pallet)

Space =

For example: if we receive 20 vehicles per day, 26 pallets per load with a pallet size of 1.2 metres by 1.0 metres
and it takes 45 minutes per load to unload and 30 minutes per load to check and we operate an eight-hour

shift:
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Pallet floor space = {round-up ((20 x 1.25) + 8) x (26 x (1.2 x 1))}
=4 x 31.2
= 124.8 square metres

In addition to this space we need to add working and travel space around the pallets. This space will be
determined by the type of forklift or pallet truck used to unload and load the vehicles. Potentially this can
more than double the amount of space required for the pallets themselves and depends on how much access to
the pallet is required. For example, a full 360-degree access to the pallet, allowing 0.5 metres of travel
corridor, requires an additional 2.2 square metres of working space per pallet.

The ability to preload trailers will reduce the amount of space required at the despatch bay. The proviso
here is that there are sufficient doors and/ or yard space to accommodate the number of loaded trailers and the
safety aspect of loading stand trailers is taken into account. The ability to double stack pallets will reduce the
space required but will also limit the type of pallet truck utilized.

There may also be a requirement for a cross-dock area where goods having been received into the
warehouse but not put away are to be despatched en bloc to a customer who has yet to collect the goods. This
could take anywhere between a day and a month to despatch. Under these circumstances it may be prudent to
use drive-in racking or push-back racking in the despatch area in order to minimize product damage and
utilize cubic space.
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Storage space

Calculating the amount of storage space required and the storage medium depends on a large number of
factors.

Each item needs to be evaluated and a table produced to record the different item properties and as a result
decide on potential storage media.

Having calculated the amount of items stored per product line and converted these into carton and pallet
quantities, we are able to calculate the total number of pallets we need to store together with any shelf
locations, by product line.

Once this has been calculated, produce a chart detailing the number of pallet locations required and the
height requirement for each location (Table 9.1).
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TABLE 9.1 Storage space calculation

Dimensions Pallet
height
inc
height
Total Ti Pallet of
number Cartons (cartons Hi weight empty Number
Item of Length Width Height Weight  per per  (layers inc20 pallet of
code  cartons cm cm cm kg pallet  layer) high) kg (15cm) pallets

10779 240 25 40 20 15 48 12 4 740 95 5
30456 16 10 10 15 15 N/A N/A N/A NA NA <1
77021 800 10 15 10 0.75 800 80 10 620 115 1

Depending on the nature of the product in terms of weight, crushability, etc, it is likely that the pallet
heights will vary between products and some products may only require bin or tote storage as the quantities
are so low.

The next decision is the type of storage medium to use. This can include block stacking, pallet racking,
automated storage, shelf and bin locations or a combination of some or all.

For example, where we have a significant number of pallets per SKU and the velocity of movement is high
we can look at high-density storage such as drive-in or drive-through racking, flow rack or shuttle systems.

Table 9.2 shows the characteristics of each individual stock item and the possible storage media envisaged.
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TABLE 9.2 Storage method options

Item Pallets  Fast/ medium/ Order Storage Handling
code  Characteristics instore slow mover quantity Stackable method method  Group
010356 Standard 300  Fast Full No Drive Cbt or 1
pallet through reach
010672 Standard 18  Medium Cartons No Wide aisle Reach & 2.1
ppt
010779 Standard 5 Slow Cartons  Yes Wide aisle Reach & 2.2
ppt
030456 High >1  Slow Units N/A Carousel ~ Hand 4
value/small
part
077021 High value 1 Medium Units N/A Security Hand 5
cage
shelving

KEY Cbt: counterbalance forklift truck; ppt: powered pallet truck

As can be seen from Table 9.2, we have recorded as much information as possible regarding the storage and

order profile of the products listed. This gives us the opportunity to decide on the most suitable storage and
handling medium. A similar table can be produced to determine the size of the pick face location(s) for each

product where we need to take into account the average and maximum amount of product despatched per day.

The idea is to make sure that we do not have to replenish these locations during picking and therefore we

need to size the locations appropriately based on the number of items picked per day or per shift. The number
and size of the pick locations will depend on the available ground floor locations (initially) and cubic capacity

of those locations.

Having produced a rule-of-thumb formula for calculating dock space there is a formula to calculate the
number of pallets that can be stored within a given cubic area when using standard adjustable pallet racking.

This is as follows:

(Number of width modules x pallets in a module width) x (number of length modules x pallets in

module length) x number of height modules

where:
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Module width

width of aisle + 2 pallet lengths (short side) + clearance between back-to-back pallets
Module length = width of upright + 3 x clearance + 2 pallets (long side)
Module height = height of pallet + clearance above pallet plus racking beam height

For example, based on the following dimensions:

Aisle width: 3.0 metres

Pallet size: 1.20 metres x 1.00 metre

Width of upright: 0.12 metre

Clearance (sides): 0.10 metre

Clearance (height): 0.15 metre

Clearance back-to-back pallets: 0.10 metre

Racking beam height: 0.14 metre

Height of goods: 1.20 metres

Height of pallet: 0.15 metre

Warehouse height: 10 metres

Storage area length: 120 metres

Storage area width: 48 metres

Module width = 3.0 + 2 + 0.1 = 5.1 metres

Module length = 0.12 + 0.3 + 2.4 = 2.82 metres

Module height = (1.2 + 0.15) + 0.15 + 0.14 = 1.64 metres
Number of width modules = 48 = 5.1 =9

Number of length modules = 120 + 2.82 = 42

Number of height modules = 10 + 1.64 = 6

Total pallet capacity = (9 x 2) x (42 x 2) x 6 = 9,072 pallets

Therefore in a cubic space of 120 metres by 48 metres by 10 metres we have a capacity to store 9,072 pallets
based on an overall pallet dimension of
1.2 metres by 1.0 metre by 1.35 metres and utilizing a reach truck working within an aisle width of 3 metres.

The number of pallets that can be stored in this particular area is determined, in the main, by the aisle
width, type of racking and the size of pallet.

As mentioned earlier, this is a rule-of-thumb calculation and other factors need to be taken into account
before committing to these figures.

The calculations take into account the aisles between the racking but do not take into account aisles and
gangways at the front of the racking. They do not take into account potential pallet overhang, rear walkways

and fire exits.

Other factors that need to be taken into account are:

e Planned utilization within the warehouse. It is agreed that once storage utilization exceeds 85 per cent,
productivity and safety decline. The operation will slow appreciably as put-away is delayed whilst space is
being freed up.

o The presence and location of roof columns. Storage equipment manufacturers will take this into account
when producing plans.

e The requirement for space between the backs of pallets (flue) and at the sides of pallets.

o The presence and location of sprinklers (ceiling or in rack). The overhead pipes and sprinklers will limit
the height both within the warehouse and within the racking itself.
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The type of lighting utilized and any heating or cooling systems installed.
Lift height of forklift truck. Different types of forklift truck will have different lift-height capabilities.

Pallet orientation (short facing or long facing). How a pallet is stored within the racking has its own trade-
off within the warehouse. Storing a pallet with the long face parallel to the aisle makes it easier for
operators to pick, not having to stretch too far across the pallet. However, storing the pallet with the short
side parallel to the aisle means greater flexibility (UK and euro pallets can be stored in the same bay) and
more pallets can be stored in a length of racking.

Number of pallets per beam (three pallets between the uprights will increase the number of pallets stored
by removing a number of uprights). This can save up to 4 per cent of space. However, the maximum
weight per beam and per column needs to be adhered to.

The requirement for cross aisles (rack tunnels) within the racking to reduce travel and the need for
walkways between the end of the racking and the wall to provide escape routes for staft.

Type of racking, for example:

Double-deep racking will reduce the number of aisles required.

Very narrow aisle storage requires less aisle width.

— Drive-in or satellite racking doesn’t operate with aisles.

Flow racks only require two aisles depending on the length of the lane or potentially three if they are
operated back to back.
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FIGURE 9.2 Diagram showing the different modules — width, height and length,
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If the operation is planning to have pick faces on the floor, ie underneath the reserve storage racks, we need to
take into account the total number of floor locations that will be set aside for carton-pick locations and shelf
locations. We also need to be aware of part-pallet receipts and part-pallet locations if we have to pick from

height.
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Aisle width

A crucial aspect of warehouse layout is aisle width. This is the distance between pallets in adjacent racks. To
ensure safety we need to calculate the distance between the pallets once they have been put onto the racks.

The aisle width is determined by the turning circle of the forklift truck and the size of pallet being carried.
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FIGURES 9.3 AND 9.4 Aisle widths (courtesy of Carson Racking Systems Limited)
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Exceptions to this are narrow aisle and turret trucks which operate in aisles which are based on the width of
the truck itself whilst articulated fork-lift trucks calculate aisle width based on the distance diagonally across
the pallet, ie from one corner to another when a pallet is being rotated in the aisle. The safety clearance of 100
mm either side (200 mm in total) of a typical pallet will need to be added to ensure fast pallet put-away and
retrieval. The second dimension is the overall width of the truck chassis when travelling along the stacking
aisle.

Manufacturers of forklift trucks will provide recommendations on the minimum aisle width required for
their trucks.

Deciding on the optimal aisle width is a critical part of an overall storage/ materials-handling strategy. Aisle
width decisions need to achieve the best combination of productivity, space utilization, flexibility, safety and
equipment costs for the specific application (Piasecki 2002). Other factors include the depth of the pallet on
the truck and whether there is a requirement for two trucks to pass in the aisle.

The decision will also require the user to decide whether speed or storage capacity is the main driver.

The advantages and disadvantages of each type of racking system will be discussed in greater detail in the
next chapter.
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Other space

The amount of space set aside for packing, value-adding services and returns processing will depend on the
level and type of activities envisaged within the operation, the number of staff and the type of equipment
required.

An area that is regularly neglected when calculating space requirements in the warehouse is the area needed
to store, recharge and change batteries or gas canisters for forklifts, a parking area for equipment when not in
use, an area for storing empty pallets and packaging and an area for ancillary equipment such as stretch wrap
machines, pallet inverters, etc.

Office and restroom space will be determined by the number of employees required within the warehouse.

Finally we need to ensure that we have sufficient space outside the building for the following:

e to park vehicles which are either collecting or delivering products;
e to park own fleet vehicles (if applicable);

o clectrical points for refrigerated vehicles;

o vehicle wash if applicable;

e area for water storage for sprinkler system if applicable;

e area for a generator as a back up to the electrical supply especially for refrigerated warehouses;
® a security gate house;

e a weighbridge;

e sufficient turning circle for the largest vehicle;

® waste storage, compacting and recycling areas;

e washing area for plastic totes and pallets;

e areas for weather resistant packaging;

e parking for staff and visitor cars; and

e gas or diesel storage tanks and pumps depending on the type of road vehicles and MHE utilized.

It is likely that the whole area will be fenced off from adjoining land to ensure security.

In future, there may well be a requirement for electric charging points for vehicles.
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Warehouse layout examples

The warehouse layout will very much depend on the size and shape of the building, access to it, type of
equipment utilized and the operation envisaged. As discussed in the section on picking, there is no ‘silver
bullet’ warehouse layout; however, certain operations lend themselves to specific layouts. For example, parcel
and pallet sortation centres tend to favour the through-flow warehouse as depicted in Figure 9.6.

The most popular warehouse layout tends to be the U-flow shape.

Figure 9.5 shows how receiving and despatch are on the same side of the building thus ensuring high dock
utilization and facilitating cross docking. Doors are shared between inbound and outbound. The fastest-
moving items are closest to the despatch bay, thus ensuring minimum travel and the opportunity to combine
put-away and retrieval. In this example reserve storage is held above the actual carton-pick locations.
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FIGURE 9.5 U-flow warehouse (courtesy of University of Huddersfield)
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The design will be heavily influenced by the type of pick operations within the warehouse, with separate
areas set aside for unit pick and value-adding services. This area could, for example, be housed on a mezzanine
floor above the receiving and despatch bays.

If the warehouse operation has a high incidence of picking and value-adding activities then any low height
areas within the warehouses should be set aside for these activities or, as previously mentioned, mezzanine
floors constructed either on one or more levels depending on the requirement and the height and cube
available.

In countries such as Singapore warehouses have multiple levels with lifts connecting the floors and in some
examples roads leading to the different levels to allow vehicles to load and unload.

A through-flow warechouse as depicted in Figure 9.6 provides a layout where the movement is in straight
lines and is more natural. Each layout has its advantages and disadvantages. The U-flow design enables
greater utilization of the loading bays but can result in congestion and confusion if both areas are busy at the
same time. It also makes security easier and access is via one side of the warehouse only. With a through-flow
warehouse there are no issues with congestion but travel distances are increased. Having doors on both sides
of the warehouse requires increased security and access either via two separate external gates or a perimeter
road around the outside of the warehouse.
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FIGURE 9.6 Through-flow warehouse (courtesy of University of Huddersfield)
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Having access on more than one side of the warehouse will also restrict future expansion.

The increase in multimodal use will also have an impact on future warehouse design with access required
for trainload traffic within the warehouse or at least under a canopy at one end of the warehouse. Figure 9.7
depicts a rail-connected warehouse with trains entering the warehouse to be loaded and unloaded. There is
also a track outside to allow for container loading and unloading and for the parking of trains whilst waiting to

be loaded or unloaded.
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FIGURE 9.7 Rail-connected warehouse (courtesy of DHL)
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Finding additional space

When facing a shortage of space within the warehouse there are a number of options available, namely:

expanding the warehouse;
renting additional space; and

creating more space within the existing premises.

If the company is unwilling or cannot afford to rent external space and is unable to expand the existing

warehouse or make significant structural changes there are ways of increasing the number of storage locations

without major upheavals.

A potential solution to increasing available space within a warchouse is to reduce inventory levels.

Unfortunately, this tends to be beyond the remit of the warehouse manager. However, warchouse managers
can identify slow and non-moving stock with a view to disposing of it in agreement with the sales and finance
departments.

Although it may sound strange to suggest looking within the existing facility, there are options that might

have been overlooked. Some potential options are as follows:

Change the type of storage medium or mechanical handling equipment used. This can include changing
from single-deep to double-deep racks, utilizing drive-in racking, very narrow aisle racking or introducing
articulated forklift trucks which can operate in narrower aisles.

Consolidation of stock. Unless stock items have different best-before codes, batch numbers or expiry dates
it is worth checking how many part pallets there are of certain items and spending time consolidating
them. This does require the use of labour but the trade-off is between the freeing up of additional space
and this cost. The alternative is renting space at a third-party warehouse. Some warehouse systems allow
the storage of different products in the same location. This will require careful planning and additional
training.

Reducing beam heights within the warehouse to accommodate smaller, full or part pallets. How many
times have you entered a warehouse to see half metre high pallets in 2-metre-high locations, not including
pick locations, of course? Many warehouses prefer to have standard-height pallet locations as it is easier to
manage and control and is more pleasing on the eye. However, the potential for optimum space utilization
is lost.

As the majority of warehouses operate with adjustable pallet racking the most cost-effective method of
storage is to have variable height locations. These will accommodate 0.5 metre, 1 metre, 1.2 metre, 1.5
metre and 2 metre pallet heights, for example.

Moving from fixed locations to random locations. In a warehouse with fixed locations the same product is
always held in the same location, irrespective of quantity and velocity. With fixed locations if an item is out
of stock you cannot use that location for anything else.

If there is sufficient space in the yard a temporary storage structure may be the answer or the use of sea
containers or trailers. Security and the potential for water or temperature related damage are areas that
need to be considered before embarking on such a solution.
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Summary and conclusion

The most important factors in warehouse design are data accuracy and an understanding of both the current
and future roles of the warehouse. Companies need to incorporate flexibility into the design knowing that the
warehouse is likely to undertake many roles during its lifetime.

An efficient warehouse layout should reduce the amount of travel and labour touch points. It needs to avoid
bottlenecks and cross traffic where feasible and ensure that movements take place in a logical sequence.

The whole cube of the building should be utilized and not just the floor space. The introduction of
mezzanine floors and carousels provides excellent cube utilization where floor space is at a premium. The
trade-off here is cubic utilization versus potentially slower retrieval times.

There are many opportunities to release additional space within the warehouse — we just need to look
harder and ask more questions.

When designing or re-designing a warehouse we need to take the following into account.

e F—Flow (a natural flow of movement through the warehouse);
e T — Throughput (manage peaks and troughs);

o A — Accessibility (to all products);

e C - Compliance (Building regulations and the environment);
o C — Compatibility (of products);

e E — Ergonomics (Staff wellbeing);

o S — Safety (of staff and products); and

e S — Space (full use of cubic capacity).
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10
Storage and handling equipment

The best handling solutions involve the least handling. Handling adds to the cost but not to the value of the product.
(LINDE MATERIALS HANDLING)
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Introduction

In this chapter we examine the different types of storage systems and manual handling equipment used in
warehousing today. Although warehouses should all be about throughput, the transfer of manufacturing
offshore by many countries has necessitated an increase in storage requirements. We are also seeing a
revolution in materials handling equipment.

The counterbalance forklift truck has been around for over 90 years and remains the workhorse of most
warehouses; however we are now seeing significant technological advances with articulated forklift trucks,

hybrid trucks, high-lift, very narrow aisle (VNA) trucks and automated guided vehicles (AGVs).
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Storage equipment

There are many different forms of racking systems available on the market today. Each one performs a
different role and its use will very much depend on the type of operation envisaged.

In terms of storage systems we come across another warehouse trade-off. The trade-off here is between
speed, cost and capacity.

The greater the storage an operation requires, the greater the density of pallet storage needed. The potential
options in these circumstances include the introduction of drive-in, double-deep, satellite, mobile, push-back
or very narrow aisle racking.

The trade-off is the fact that these systems take longer to access and deposit pallets and may require specific
handling equipment or a different type of racking. Wide aisle adjustable pallet racking on the other hand takes
up more floor space but products are easier and quicker to access.

There are many different types of pallet racking configurations currently in use today. These include the
following:

e wide aisle adjustable pallet racking;
e double-deep pallet racking;

® narrow aisle racking;

e very narrow aisle racking;

o AS/RS racking;

e dynamic or pallet-flow racking;
e push-back racking;

e drive-in racking;

e drive-through racking;

e mobile racking;

e cantilever racking; and

e shuttle racking.

A number of companies will still operate with block or bulk storage where pallets are stacked one on top of
the other without the use of racking. This is cheap, relatively quick to access and retrieve the pallets; however,
FIFO is not possible and there is the potential of damage to the lower pallets. The cubic capacity of the
building is also rarely fully utilized.

There is of course no right answer to the type of storage medium that should be used. Put five consultants
in a room with stock data, ask them to come up with the optimum storage medium and you are likely to get
six different answers.

The type of storage will depend on the company’s requirements in terms of storage, the configuration of the
building, the type of MHE currently in use and the budget available.

In a 2008 UK warehousing benchmarking study by Cranfield University the types of pallet storage systems
utilized by the respondents to the questionnaire were as shown in Figure 10.1.
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FIGURE 10.1 Pallet storage equipment used in UK warehouses (Baker and Perotti 2008)
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Interestingly, even with today’s modern warehouse, the most popular forms of storage recorded for this
group of companies surveyed are floor storage and standard wide aisle racking. It is likely that very little has
changed today although there is a move towards greater automation and the growth of e-commerce has seen
growth in shelving systems and mezzanine floors to accommodate individual item picks.

Each storage medium has its advantages and disadvantages as shown below.

386



Storage options
Block stackin g

In circumstances where the warehouse height is reasonably low, where products and packaging are robust and
budgets are tight, this type of storage is the most common method of storing large quantities of single SKU
products. The goods are packed in unit loads and stacked on the floor to their maximum safe height, which is
governed by the weight and stability of the stack. This method is also used where products do not lend
themselves easily to palletization and pallet racking is out of the question.

Typical products stored in this way include white goods such as washing machines and refrigerators, kegs
and barrels, cans and bottles.

Other storage media include metal stillages used for storing automotive parts and pallet boxes, for example.
I have also seen lightweight, bulky products such as golf bags stored using this method. Pallet posts and collars
(wooden boards) can also be used to separate the pallets and reduce damage. There are a number of
disadvantages associated with block stacking. These include:

o Access. Sufficient space needs to be allocated for forklift trucks to access each stack. Also, in order to
access the bottom pallet you need to move the pallets above. Companies tend to leave a 10 centimetre gap
between the rows and a 5 centimetre gap between each pallet in the row to allow for possible overhang.

e Damage. The items at the bottom can be crushed by the weight of the items above. Care needs to be taken
with the number of unit loads stacked on top of each other. Items such as white goods have a maximum
stack number indicated on the packaging.

o Stock rotation. Unless product can be accessed at both ends of the row, items can only be despatched on a
LIFO (last in, first out) basis.

e Space utilization. Utilization can be very poor if stock does not move quickly through the warehouse.
Picking stock from either the front or the rear of the stack can lead to unusable storage areas being left; this
is sometimes known as honeycombing. Calculations suggest that only 70 per cent utilization of actual floor
space is achieved utilizing this method of storage. Cubic utilization also tends to be poor when block
stacking items where the clear height of the warehouse is significantly higher than the stack itself as can be

seen in Figure 10.2.
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FIGURE 10.2 Example of block stacking (courtesy of Howard Tenens)

The use of pallet collars and converters can reduce the potential damage to underlying pallets and increase the
stack height. The wooden, plastic or steel surrounds take the weight of the stacked pallets as opposed to the
product itself. Those with drop-down front gates also enable some picking activities to take place. There is
also no requirement to stretch wrap these pallets.

As can be seen from Figure 10.2, the cube of the building is not used efficiently and once a stack has been
picked from, you cannot put anything in front of that stack until all the cartons have been removed.
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Racked storage

The terms adjustable pallet racking (APR) and wide aisle racking (WAR) are seen as interchangeable. One
point to note here is that APR is also used in narrow aisle rack construction. In this section we will discuss the
advantages and disadvantages of the types of racking used in today’s warehouses.
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Wide aisle, APR or selective pallet racking

This racking is present in the majority of warehouses worldwide. It is the most versatile of any racking
without the need for any specialized handling equipment. The beam heights can be configured to any height
as required.

The racking can also be configured to take pallets in either long side or short side configuration. One point
to note here is that storing UK/industrial pallets (1200 x 1000), short side facing the aisle, means that euro
pallets (1200 x 800) can also be stored in the same location without the use of decking. The issue here is the
likelihood of pyramid picking as staff have to stretch deep into the racking to retrieve the items leaving boxes
at the back of the pallets. The act of leaning in can also be a hazard as staff can hit their heads on the beam.

Every pallet is accessible at any time and the racking is easy to install and, if necessary, move. Access is also
quick and easy compared with most other types of racking.

As the description suggests, the disadvantage is in the fact that wider aisles are required to allow the forklift
trucks sufficient turning circle. The use of reach trucks in this area reduces the amount of aisle width required
compared with counterbalance trucks.

The introduction of articulated forklift trucks has further reduced the requirement for wide aisles.

One point to note here is if you require the option of having two trucks operating in the aisle at the same
time. If this is the case, aisles will need to be at least the width of both trucks plus clearance.
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Double-deep racking

Double-deep pallet racking, as the name implies, allows pallets to be stored two deep in the racking as well as
back-to-back, thus eliminating an aisle. The pallets are still accessible from the same aisle. This system does
require specialist equipment in the form of extendable or telescopic forks and will require slightly wider aisles.
Speed of access is slower. A further point to note is that the products on the pallets need to be the same
otherwise the front pallet will need to be removed to access the rear pallet. LIFO also applies here.

By reducing the number of access aisles and using the space saved to accommodate additional racking, a
double-deep configuration provides a highly space-efficient storage system.
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Very narrow aisle racking

Very narrow aisle and narrow aisle racking, as the name implies, utilizes APR and provides storage for a
greater concentration of pallets by reducing the aisle width to between 2.7 and 1.6 metres. This type of
racking configuration requires the use of reach trucks, articulated forklift trucks, very narrow aisle or turret
trucks to deposit and access pallets.

Reach trucks require a narrower turning circle than a CBT. Very narrow aisle trucks are not required to
turn in the aisles as their forks extend from the side. They are able to access pallets from both sides of the aisle
by rotating the forks before entering the aisle. Pick and drop (P & D) stations are usually found at the end of
the racking at each level to enable the trucks to deposit the pallets at the height at which they were retrieved.
This enables counterbalance or reach trucks to collect these pallets and take them to despatch or to the pick
area. The reverse also applies with trucks depositing pallets at the P & D locations prior to put-away.
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FIGURE 10.3 Double-deep racking (courtesy of Redirack)
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FIGURE 10.4 Narrow aisle racking (courtesy of Constructor Group)

Very narrow aisle trucks are manoeuvred within the aisles via wire-guided systems or guide rails. Very narrow
aisle racking requires a very flat floor, especially if we are looking at heights in excess of 10 metres. During
construction, companies will use lasers to ensure the flatness of the floor.

The use of guide rails prevents the use of pump trucks or powered pallet trucks in this area to pick up and
deposit pallets in the pick face as they are unable to access the pallets. When using guide rails the bottom
pallet has to be elevated to allow access for the forks.

The downside is that when you narrow the aisles too much this restricts the speeds at which a forklift can
travel between picking locations.

The use of articulated trucks in narrower aisle racking means that similar aisle widths can be achieved but
without the need for wire-guided systems or guide rails or a perfectly flat floor. These trucks however are
‘operator down’ trucks and therefore require greater skills to retrieve and deposit the pallets and secondly items
cannot be picked direct from the pallets at height.
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Drive-in/drive-through racking

Drive-in racking (see Figure 10.5 on p 279) provides a safe and efficient equivalent to block stacking for loads
that are too fragile or unstable to be stacked on top of each other. In place of the longitudinal beams that
usually support the pallet and load on conventional racking, each upright of drive-through racking has an L-
shaped rail for the pallets to rest on, between which there is enough space for a forklift truck to drive into the
racking. The rails are carried on brackets that slot into the uprights. The pallets have to be stronger than for
normal racking because they have to support the weight of the load across the gap between the rails.
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FIGURE 10.5 Drive-in racking (courtesy of Howard Tenens)
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With drive-in racking there is no requirement for aisles, therefore floor space is fully utilized. Cubic space
utilization will depend on the lifting height capability of the forklift truck.

Drive-in racking does not allow for first in, first out (FIFO); however, drive-through racking does enable
you to extract pallets from the other end of the racking. This does reduce the amount of storage space
available, however, and also adds to the honeycomb effect as discussed previously.

Drive-in/drive-through racking is a high-density storage medium suitable for large quantities of single
SKUs. Note that products cannot be mixed in each row and stock counting can be very difficult.

Its disadvantages are the increased potential for damage, not only to the product but also to the racking,
and the lower speed of put-away and retrieval.

This type of storage relies on full-pallet picks in the main as there is no scope for carton picking from the
ground-floor locations.

This type of racking can be used at the despatch area to stage outgoing pallets by truck delivery, reducing

the amount of floor space required in this area.

% VIDEO 10.1 Drive-in pallet racking (https://youtu.be/aUnEQusN 9U)
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Pallet flow/live storage

Pallet-flow racking is driven by gravity. It is perfect for fast-moving product with FIFO stock rotation. Pallets
are loaded at the upper end of sloping lanes, and move down by gravity, using heavy-duty skate wheels. When
a pallet is removed from the pick face another pallet will take its place. One block of roller conveyor racking
requires only two aisles: a loading face and a picking face, which means fast cycle times and high occupancy
rates within your warehouse. Warehouse floor space utilization can be further maximized with fewer aisles by
storing pallets back to back. Disadvantages are the potential reduction in cubic utilization and the fact that
different products will require a different angle of incline based on the weight of the pallet. Each run level also
requires the same product to be stored in it. The video explains the concept of flow rack.

i1 VIDEO 10.2 Pallet flow rack (https://youtu.be/gYrDWs4YTtY)

L= L5 |
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FIGURE 10.6  Pallet-flow racking (courtesy of Constructor Group)
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Push-back racking

Push-back systems work by placing pallet loads on a series of nesting carts fed forward by gravity on rigid
structural steel rails. As a pallet is loaded from the front, it pushes the pallet behind it back one position.
When unloading, the front pallet is removed and the rear pallets automatically come forward to the front
picking position. This allows for easily accessible LIFO inventory management.

i1 VIDEO 10.3 Push-back cart system from Unarco (https://youtu.be/157t6ddrgel)
'\-."_‘IL\__‘L!

Operators can store product from two to five pallets deep, with front-only loading from a single aisle. Push-
back offers more versatile storage than drive-in racking because each lane flows independently and vertical
storage operates separately from the lanes below. This provides multiple pick facings for a variety of SKUs and
pallets can be stored and retrieved without disturbing other product above or below in a single-lane or double-

lane format (Unarcomaterialhandling.com).
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FIGURE 10.7 Push-back racking (courtesy of Redirack)
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Mobile racking

Where floor space is very expensive, a warehouse can be made very compact if the units of racking are movable
by being mounted on rollers. Only enough space for one access aisle is then required, as the operator can
‘move’ the aisle merely by moving the units (by power, by hand wheel or by pushing) to create a way through
to a particular bay. But here, of course, floor space is being saved at the expense of a slowing down in the load-
retrieving and put-away operation. This is mainly utilized for very slow-moving bulk items. It has its
equivalent in mobile shelving, which can be found in museums, libraries and maintenance stores where speed
of retrieval is not crucial.
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FIGURE 10.8 Mobile racking (courtesy of Constructor Group)
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% VIDEO 10.4 Mobile racking from Bito (https://youtu.be/Tq3WxxlpyB4)
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Satellite or shuttle racking

A recent entrant into the pallet storage market is satellite racking. A satellite system is similar to drive-in
racking. However, it is operated by placing shuttles at the front of the racking, utilizing counterbalance, reach,
articulated or narrow aisle trucks, depending on the height of the racking. The shuttles are controlled
remotely via a radio frequency (RF) battery-operated control system and special channel rails. There are no
aisles and therefore the cube of the warehouse is well utilized, with the use of very long lanes. The storage
system can store pallets within a system that can operate to lengths of 40 metres.

The racking features guide/support rails that run the depth of the rack structure on which an automated
shuttle travels. Pallets are loaded onto a shuttle at the front of the lane, which transports the pallet down to
the far end. The built-in sensors on the shuttle detect the position of existing pallets and place the new load at
a predetermined distance, before returning to the start face. The shuttle is easily moved between lanes by the
forklift truck. Multiple shuttles can be controlled by one forklift truck driver.

Unlike drive-in racking, there is no necessity for the truck to enter the racking and therefore the potential
for damage is minimized and the truck can carry on with other duties while the shuttle places the pallet in the
correct location.

The system operates in first in, last out mode, allowing racking to be set up against a wall of a warehouse,
thereby gaining space. It can also operate with FIFO, using a system that requires a separate aisle at each end.
This method allows for the loading to be done from one side with a forklift truck and the unloading on the
opposite side with another. The system automates the placement of pallets in the storage lane, reducing
loading and unloading cycle times. The honeycomb effect is negated as the shuttle will bring pallets closer to
the point of retrieval. The shuttles will continue to move pallets even when the operator is away from the
racking.

Each level of racking is assigned to a specific product, unlike drive-in racking where every level in each row
has to contain the same product code.

Satellite racking can also utilize the space above the loading bays. As can be seen in Figure 10.9, the pallets
are stored on a LIFO basis in this instance. This area can be used for marshalling loads prior to despatch.
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FIGURE 10.9  Shuttle racking above despatch bays (courtesy of Toyota)

ﬁ% VIDEO 10.5 Radio shuttle technology from BT (https://voutu.be/yfC1uz9xCv8)

This racking can also provide picking areas below as they do not require a forklift truck to enter the area.

Examples of shuttle racking and satellite racking are shown in Figures 10.9 and 10.10.
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FIGURE 10.10 Example of satellite racking (courtesy of Toyota)
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Shuttle technology with a difference

Taking shuttle technology one step further is Retrotech’s ACTIV System.

Their patented technology works like a large sliding puzzle with multiple layers. Pallets input at one end are
deposited onto cable-driven carts that slide along deep storage lanes. The software automatically places loads
into optimal positions based on the order patterns. The difference being that pallets can move both
horizontally and vertically thus overcoming the need to have the same product in each lane.

The ACTIV System can buffer, sort, and stage palletized unit loads in exact loading sequence. Fast movers
are more accessible and slow movers are positioned out of the way, so loads can be staged and sequenced for
trailer loading — 24 hours a day. This also reduces the amount of inbound and outbound space required.

ACTIV users have reported the following:

e truck wait times reduced 80 per cent;

® 80 per cent reduction in warehouse space (five sites consolidated into one);
e customer service level performances of 99.5 per cent; and

o cxtensive flexibility to accommodate future business needs and unanticipated changes.

As can be seen in Figure 10.11 the density of storage is excellent.
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FIGURE 10.11 ACTIV in action (courtesy of Retrotech)
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As a result of its high-density capability LiDestri Foods were able to absorb 24 hours’ worth of production,
eliminate two outside storage facilities and consolidate all operations into their manufacturing facility.

% VIDEO 10.6 ACTIV pallet shuttle system from Retrotech (https://youtu.be/OyS5jHzODU8)
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Very high bay warehouses

These consist essentially of massive blocks of racking, built as an integral structure to a high degree of
precision, and often acting as a support for the building’s roofing and wall cladding. Warehouse heights can
range from 16 metres up to 60 metres. Mast cranes built into the racking structure operate in aisles little wider
than the unit load handled, under computer control, with the unit loads moving automatically into or out of
the racking.

The costs are high, but so is space utilization and operating efficiency and there is little doubt that more of
these warehouses will be built to handle and provide quick access to goods where the range of products is wide
and stock turnover is high.

A typical example is the Quinn Glass high bay warehouse constructed by Stocklin (see Figure 10.12), which
is 35 metres high and has a footprint of 52,200 square metres. It has the capacity to store 280,000 industrial
pallets.
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FIGURE 10.12  Quinn Glass warehouse (courtesy of Stocklin Logistik)

Table 10.1 details each type of storage medium and compares it with its rivals, based on a number of
parameters.
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TABLE 10.1 Choosing a warehouse racking system

Pallets stored at

Use of Use of Accessto  Special Ground level in 4,636
floor cubic Speedof individual MHE Rotation sq.metres (50k Sq. Cost per
space space throughput pallets required ofstock Ft.) location®
Adjustable ~ ** o o o No FIFO 1,250 100
pallet
racking
Very e o o R Yes FIFO 1,600 100
narrow
aisle
Drive-in B o * * No FILO 2,120 200
racking
Double- o o * * Yes FILO 1,650 100
deep
racking
Push-back ~ ** o * - No FILO 1,950 500
racking
Gravity o o o * No FIFO 2,400 700
ted
racking
Mobile o o * . No FIFO 2,325 400
racking
Satellite ok o * Yes FILO 2,500 500
racking

NOTE * The cost column assumes that standard adjustable pallet racking is given a base cost of 100

There are of course many variables that will impact on the price. The main one being pallet size and type

and, for example with drive-in racking, there are different design options and alternative support rails

available. For double-deep racking it would normally be the use of APR but some trucks require a low-level

beam to accommodate reach legs that would increase the price and VNA operational costs will fluctuate

depending on the guidance system used.

In terms of special MHE required we mean anything other than a counterbalance or reach truck.

Comparison data is supplied by Redirack.

Figure 10.13 shows the approximate number of euro pallets that can be stored in ground-floor locations

within a given space in a warehouse based on the type of racking utilized.
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FIGURE 10.13 Warehouse capacity graph: euro pallets (courtesy of Constructor Group)
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Figure 10.14 shows the approximate number of UK pallets that can be stored in ground-floor locations
within a given space in a warehouse based on the type of racking utilized.
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FIGURE 10.14 Warehouse capacity graph: UK pallets (courtesy of Constructor Group)
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The decision tree in Figure 10.15 enables you to decide on particular types of storage systems based on the
volume of the stock, sales velocity and required access.
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FIGURE 10.15 Two-dimensional decision tree (courtesy of Insight Holdings)
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Other storage media

Cantilever racking

Cantilever racking is an ideal solution for long or heavy items such as pipes, timber, carpet or furniture
storage.
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Mezzanine floors/raised storage areas

Where a warehouse has sufficient height it can be very cost effective to construct a mezzanine floor. Typical
areas are above the inbound and outbound loading bays. This space can be used to construct shelving for
storage and can also be used to undertake value-adding services or can be used for long-term storage.

If the mezzanine is to be used for product storage, you'll need to ensure it is properly structured to take the
appropriate load, and that the supports are also properly specified. The floor that the vertical supports stand
on will also need to be properly surveyed.

To gain access to your mezzanine you'll need to consider whether you need a lift, conveyor, steps and any
gates or barriers. For example, if you need to load pallets on to the mezzanine, you'll need access for your
forklifts.

According to Acorn Warehouse Solutions a mezzanine floor can cost approximately £5.00 per square foot
to construct. This needs to be compared to moving to a larger warehouse and the costs that will incur.

Figure 10.17 shows four mezzanine floors constructed recently for a fashion retailer. The floors will be used
for the storage of hanging garments and to undertake value-adding services.
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FIGURE 10.16 Cantilever racking (courtesy of Locators)
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FIGURE 10.17 Mezzanine floors at Arvato (© Joe Fogg, 2016)

Note that shelving, carousels and vertical lift modules are discussed in Chapter 5.
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Summary

The choice of storage medium very much depends on the type of operation envisaged and whether storage or

throughput is the driving factor.

The decision as to which storage medium to choose also has to take into account the type of MHE required
to access the racking. The different types of equipment will be discussed in the next section.
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Warehouse handling equipment

The challenges of a 24/7 operations culture, together with an ageing workforce, demands for improved
accuracy, shorter lead times and a reduction in cost have galvanized manufacturers into producing handling
systems that require minimal manual input and provide increased throughput levels.

This section reviews equipment currently in use from the humble pallet jack through to robotic systems. It
examines some of the enhancements that have taken place recently and provides comparisons between
different types of handling equipment within the warehouse.

The key principles of materials handling are as follows:

® continuous movement is most economic;

e cconomy is directly proportional to size of load;
e standardization reduces costs;

e mechanization improves efficiency;

® gravity is cheap; and

e simplicity is the goal.

In choosing the correct equipment we are looking to:

e lower unit materials handling costs;
o reduce handling time;

e conserve floor space;

® prevent injuries to staff; and

e reduce energy consumption.

It is essential to consider all aspects of an operation in order to ensure that the most suitable equipment is
specified and the best handling solution selected.

Important factors include:

o the load and the means of transfer, eg type of pallet;
e type of storage;

® type of operation;

e warchouse dimensions (height and travel distances);
e overhead obstructions;

e surfaces and gradients;

e working area;

e work environment (inside or outside or both); and

® cnvironmental pressures.

To be able to decide on how to equip our warehouses with the most efficient mechanical handling equipment
we need to undertake the following:

e define the functions to be performed;

e review all stock items and define their handling requirements;

e understand the travel distance and speed relationship;

e understand the limits of the building and the structures within it;

e cvaluate staff capabilities;
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e agree a budget; and

e cvaluate vendors, equipment alternatives and relative costs.
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Horizontal movement
Examples of horizontal movement equipment include the following:

e hand pallet trucks (HPT's), pallet jacks;
e powered pallet trucks (PPTs);

e tractors/tugs;

e automated guided vehicles (AGVs); and

° conveyors.

Note also that all the vertical movement equipment discussed below can also undertake horizontal
movements.
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Hand pallet trucks (HPT)

An HPT has a hydraulic pump to enable the operator to lift a pallet sufficiently to be able to move it across
the warehouse floor. It is a cost-effective piece of equipment to move pallets across short distances. It can also
be used to manoeuvre pallets within the racking or on the back of a trailer or container. They have a lift
capacity up to 2,500 kg approx.
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Powered pallet trucks

These are battery operated and are used for loading, unloading, picking and pallet-transfer duties to and from
the receiving and despatch areas. They can be supplied as pedestrian, stand-on or seated versions.

The choice of truck will depend on pallet throughput per hour and distances travelled within the
warehouse.

These also have a lift capacity from 1,500 kg to 2,500 kg depending on the model.
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Tow tractors/tugs

These are utilized where distances between points within the warehouse are long and there is a requirement to
move a number of pallets at the same time. Pallets can be loaded onto trailers coupled to each other and towed
or trammed to the required location. Typical examples are the movement from the manufacturing facility to

the warehouse where they are within the same building or adjacent to each other.
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Automated guided vehicles

The use of automated guided vehicles is growing in popularity as companies struggle with a shortage of skilled
labour, high labour costs and 24/7 operational requirements. Couple this with a reduction in cost and AGVs
become a feasible alternative to man and machine for moving pallets horizontally throughout the warehouse
and for loading and unloading palletized vehicles.

These AGVs can be wire guided, magnetic or gyroscopic. They can also use cameras to record their
movements and then memorize them for the next trip.

A recent innovation has been the laser-guided truck. Using special reflective surfaces placed throughout the
facility, the automated laser-guided vehicle continuously checks its position and path as it is controlled by the

WMS.

By combining voice picking with laser-guided trucks, productivity increases can be up to 80 per cent, with a

typical ROI of two years.

There is no requirement for the picker to collect pallets or take completed picks to the despatch area. Once
a pallet is full, it automatically travels to the transfer point at the end of the aisle. While this is happening,
another AGV is already bringing a new, empty pallet from the store, so that the picker’s actual job — picking —
is not interrupted. Automated guided vehicles carry the full pallets to a stretch wrapper, where it is wrapped in
foil, ready for despatch. The system sends all the essential despatch information to an integrated printer,
which then prints this data onto a label attached to the finished pallet.

Customers using this system are reporting not only a doubling of the pick rate to some 400 packages per
hour, but also a 60 per cent lower error rate. Another advantage of this solution is that the picking pallet can
always be adjusted to the ergonomically optimum loading height for the picker.

Additional advantages include the automated transport of picked pallets on to despatch. Each of these
factors contributes to a quick return on investment.

The advantages of automated vehicles are as follows:

e computer or hand controlled;

e more durable than people;

® less strain for operators getting on and off trucks;
e long-distance and/or high-density traffic;

o fitted with security sensors and guards;

e limited potential for damage;

e reliable; and

e do not cause bottlenecks.

The disadvantages are that they are initially expensive, fully reliant on the RF system within the warehouse
and may require a specially designed and obstruction-free floor area.
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FIGURE 10.18 Automated guided vehicle (courtesy of Dematic)

ﬁ VIDEO 10.7 Seegrid Corporation Automated Guided Vehicle (https://youtu.be/ZTaVza37RFE)
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Conweyors

Conveyors can also be utilized to transport pallets within a warehouse; however they can be barriers to other
operations.
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Vertical and horizontal movement

In order to take advantage of the cubic capacity of a building, pallets or unit loads need to be lifted into
position. Forklift trucks are differentiated by their lift-height capability, weight capacity and turning circle.
These trucks have become a great deal more sophisticated with onboard computer screens and cameras, as can
be seen in Figure 10.19.
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FIGURE 10.19 Internal view of computerized forklift truck (courtesy of Atlet)

429



Pallet or Walkie’ stacker

These trucks are used for moving pallets around the warehouse and when required can lift pallets up to 5
metres. They can be pedestrian, ride-on, stand-in or seated.
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FIGURE 10.20 Pallet stacker (courtesy of Locators)

CASE STUDY

Asda Walmart has recently introduced the pedestrian operated Mini Bendi into their back of store operations.
(See Figure 10.23.)
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FIGURE 10.21 Aisle width calculation, CBT
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FIGURE 10.22 Reach truck aisle width calculation

Reach dimension R

Forks, extended position

L LLC Outer turning radius WA
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FIGURE 10.23 Mini Bendi (courtesy of Bendi)

As a business, Asda constantly looks at ways to separate pedestrians and forklift trucks in order to minimize
the risk of accidental collisions. However, when segregated it can often lead to cube productivity inefficiencies.
With the new truck they no longer need to compromise. Simon Grass of Asda comments:

The Mini Bendi allows us to significantly drive the use of the cube in our back of house areas as it can work
in the narrow aisle format and maximize the usable height available but due to its way of working that
allows us to have pedestrian pick within the same area permitting the stores to drop and fill effectively. This
supports the reduction in the building footprint and thus improves the building’s selling efficiency as we can
either build a smaller store or increase the selling sq ft. It also allows us to lower the height of the building
as we can now store as many pallets above ‘pedestrian pick’ in narrow aisles, as we could in the reach truck

aisles at height, which is especially welcomed by the local planning authorities in certain areas of the
country.

As discussed above fork lift trucks are differentiated by their lift height capacity, carrying capacity and turning
circle.

In order to calculate the aisle width required for particular forklift trucks we need to use a formula which
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takes into account the size of load, the truck’s outer turning radius and the truck’s lost load centre which is the
horizontal distance from the centreline of the front axle to the front face of the forks. The formula should also
include a margin for ‘operator clearance’.

The official formula for working out the minimum ninety-degree stacking aisleway dimension (known as
Ast4 or Ast3), is shown as:

WA +LLC+L
where:

WA = Forklift truck outer turning radius
LLC = Forklift truck’s lost load centre
L = Length of load

Tony Sellick from Fork Lift Training suggests adding a further 300 mm for operator clearance.

(http://www fork-lift-training.co.uk/buyersguide/forklift-aislway-turning-dimensions.html)
With regard to the reach truck the following formula applies.

WA + LLC + L-R plus 230 mm (operator clearance)
where:

WA = The forklift truck’s outer turning radius
LLC = Reach truck’s lost load centre

R =The reach distance

L = Length of load
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Counterbalance forklift trucks (CBTs)

CBTs are the most common trucks to be found in a warehouse. They are fast, flexible and versatile, but the
major disadvantage is that in order to stack or retrieve a pallet they must approach the face of the pallet at 90°
square. Thus, the turning circle of the truck determines the minimum aisle width.

CBTs can be 3-wheel or 4-wheel trucks. Three-wheel CBTs have a turning radius of between 1,335 and
1,660 mm.

Four-wheel CBTs have a turning radius ranging from 1,710 to 2,705 mm. These figures may differ
depending on the truck manufacturer.

They are powered by diesel, battery, LPG or CNG. They can operate both inside and outside the
warehouse.

CBTs can carry palletized goods to and from racks up to 7 metres high and require aisles of 3.5 metres or
more in width. They have been the workhorse of the warehouse for over 60 years because of their flexibility in
being able to work both inside and outside the warehouse.

To increase storage capacity by making better use of the floor space available it is possible to reduce aisle
widths by utilizing different types of trucks.
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Reach or straddle trucks

These trucks are ideal for working within narrower aisles. Unlike the CBT they carry the load within the
wheelbase. They are able to work in aisles of around 2.7 metres. However, most companies will increase the
aisle width to 3 metres. They have a maximum lift height of up to 12 metres. They can operate in single and
double-deep racking environments. As can be seen in Figure 10.24 the aisle is reasonably narrow, but not as
narrow as those operated in by articulated and very narrow aisle trucks.
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FIGURE 10.24 Reach truck (courtesy of Atlet)
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Narrow aisle or turret trucks

These trucks are designed to operate with little more aisle space than their own width. The normal aisle width
of a very narrow aisle truck is approximately 1.6 metres. Operating this type of truck can add approximately 33
per cent to storage capacity through the adoption of narrower aisles.

There are disadvantages, however.

o Cost is a major factor as can be seen in Table 10.2 on page 309.

e The use of man-up VNA trucks requires large transfer gangways at both ends of each aisle to allow these
trucks to switch aisles — unless, of course, you have the luxury of operating one truck per aisle.

e Furthermore, there are safety issues associated with picking because reaching out from a fixed cab to pick a
carton and place it on a pallet some distance away is not ergonomic or efficient.

e A man-up VNA truck operator who is working 15 metres in the air will often struggle to notice another
order picker working at ground level in the same aisle, thereby compromising order-picking efficiency and
health and safety within sites where there is a high degree of low-level order picking. This can be overcome
by insisting that no truck is allowed in the aisle when picking is taking place, although this isn’t the most
efficient use of resources.

e Man-down trucks can, to a degree, overcome the safety problem; however, these aren’t as efficient, with no
capability of picking cartons from height and retrieval and put-away can take longer.
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TABLE 10.2 Comparison chart for MHE (courtesy of Locators)

Aislewidth  Lift capacity in kg Cost from
Product type Lift height (mm) from To £) To (£)
Hand pallet, truck, N/A 1,800 1,000 3,000 250 1,000
pallet jack
Powered pallet truck N/A 2,400 500 3,000 2,000 10,000
Powered pallet stacker ~ 1,350-6,300 2,400-3,000 1,000 2,000 5,000 15,000
mm
Reach truck 3,000-12,500  2,650-3,150 1,000 2,500 15,000 35,000
mm
Counter-balance truck  3,000-7,200 3,000-6,000 1,300 5,000 12,000 40,000
mm
Low-level order picker N/A 1,600 1,600 2,500 6,000 12,000
Medium-level order 2,000—4,700 1,600 1,000 1,200 10,000 24,000
picker mm
High-level order picker 4,700-9,500 1,600 1,000 1,200 20,000 36,000
mm
Combination truck 3,000 -16,000  1,600-2,300 1,000 1,500 40,000 80,000
mm
Articulated forklift Up to 12,500 1,600-2,200 1,000 2,000 29,000 40,000
truck mm

NOTE Prices at May 2017 UK only. Courtesy of Locators Ltd

A recent innovation is Jungheinrich’s Warehouse Navigation System for Very Narrow Aisle Trucks.

The VNA continually feeds back its location via transponders in the floor of the warehouse. Orders received
from the warehouse management system are transmitted to the truck’s radio data terminal. The terminal’s
logistics interface translates and passes on this information directly to the truck controller (not the driver).
This means the truck knows the exact destination to approach. The driver simply has to give the travel/lift
command and the truck approaches the pallet location automatically in diagonal travel in the most efficient

way possible.

The advantages are as follows:

e cfficiency increased by up to 25 per cent;
o alleviates driver stress;

® automatic responses without scanning;

e preventing incorrect put-away and retrieval; and

® less damage on the racking.

¢~ VIDEO 10.8 Jungheinrich transponder technology (https://youtu.be/o8PV4ZAsh70)

p -~
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Articulated forklift trucks (Flexi, Bendi, Aisle Master)

The introduction of articulated trucks has overcome a number of issues, including the flexibility of being able
to operate the same forklift truck inside and outside the warehouse. However, these trucks are akin to a
wellknown yeast extract product — you either love them or you hate them; there doesn’t appear to be any
centre ground. Training can potentially take longer than for an equivalent truck and put-away and retrieval
times will vary depending on the ability of the driver. Bendi are confident that their trucks can produce
increased productivity figures in similar aisle widths to a VINA truck.

Until the articulated truck was introduced, companies had little alternative but to operate a two-truck
system with a counterbalanced truck working outside and feeding a reach truck inside the warehouse. With
the arrival of articulated trucks, users can eliminate this often costly and generally inefficient arrangement.
Articulated forklift trucks load and unload vehicles and deliver pallets directly to the racking in a single
operation. By doing so, they increase efficiency and productivity while abolishing double handling and the
costs associated with running a larger truck fleet than is necessary.

s VIDEO 10.9 Articulated FLT from Translift Bendi (https://youtu.be/QwR-wem?7s-Q)

o

The truck manufacturers argue that during a typical work cycle over a one-hour period a reach truck will move
25 pallets; over the same time and doing the same job, an articulated forklift can potentially move up to 35
pallets, according to John Maguire of Narrow Aisle Flexi Limited.

442


https://youtu.be/QwR-wem7s-Q

FIGURE 10.25 Articulated forklift truck (courtesy of Locators)

CASE STUDY Narrow Aisle Flexi

The international automotive supplier Brose has been using Flexi Euro articulated trucks in their JIS factory
supplying Mercedes in Sindelfingen since August 2008. These trucks are suitable for very narrow aisles and
have created more space in their existing line side warehouse.

The products produced at the Brose factory are door systems for the Mercedes S, C and E ranges.

A further order for a new Mercedes range as well as the increasing production depth urged manager Jan
Francke, who is responsible for the two Brose factories in Sindelfingen and Rastatt, to react early enough. An
external canopy for the factory in Sindelfingen for storing empties had already been planned when head of
logistics at the Sindelfingen factory, Dana Miihlenhof, came across the concept of the Flexi articulated forklift
trucks.

Narrow Aisle Flexi had recently adapted its truck for the market in Germany. The main advantages of the
British-designed Flexi Euro forklift trucks are that they can work in an aisle width of only two metres at a
capacity of up to two tonnes.

With two Flexis, Brose has replaced two standard forklifts whilst their tests showed they would have
required at least three reach-type trucks due to the slow mast movements.

The reach truck had been dismissed because of its width and low productivity. ‘If we used conventional
reach trucks we would have had to increase the distance between the pallets and consequently would have lost
too much space,’ explains Dana Miihlenhof.

Since August 2008 Brose has been using two Flexi Euro trucks. In fact, the only disadvantage of these Flexi
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trucks is their comparatively lower speed compared with counterbalance forklifts. ‘Due to this we have
calculated additional time of 5 per cent, which is in fact much better than the reach truck tested,” says Jan
Francke. This 5 per cent, however, has to be seen in relation to the longer distances which would have needed
to be travelled, resulting from an expansion of the warehouse. ‘By using Flexi we could keep our optimized
material flow in the factory,” emphasized Mithlenhof.

The Flexi Euro is unique in that it was developed especially for customers in Germany who need to handle
the Euro Alliance pallet in a 2-metre aisle without the extra cost of guidance systems or special floors and
conform to the aisle security standards DIN15185 Part 2 required in Germany.

Thanks to the efficiency of the new Flexi Euro trucks, Brose could create a very compact storage layout at
the factory in Sindelfingen. The remodelling of the storage racks was done simultaneously with the
introduction of the new trucks. ‘Instead of an aisle width of 4 metres we are now mainly working with a
distance of only 2 metres,’ says Francke.

Another way of reducing aisle widths without investing in expensive very narrow aisle trucks is the Translift
SpaceMate which is designed to fit onto any conventional forklift to enable narrow aisle performance without
affecting the sideways stability of the machine. It can easily be removed allowing the forklift to carry out its
conventional duties.

Quick release hydraulic couplings allow easy mounting of the SpaceMate and its patented design via
hydraulically sequenced movements make the stacking of pallets simple and effortless although some would
argue rather time consuming. It has a 1,500kg capacity and can operate in 1,800mm or 2,000mm aisle widths.
It also has onboard rechargeable batteries.
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FIGURE 10.26 The Translift SpaceMate
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Sideloaders

The Sideloader is designed to handle long-loads safely. By eliminating the need to travel with elevated long
loads, the unit provides greater stability. Its integrated platform with low centre of gravity also provides a more
stable base.

A recent innovation is the hydrostatic all-wheel drive truck which differentiates itself from the traditional
sit-down sideloaders by offering operators the opportunity to drive in all four directions.

The Combilift SL allows companies to have the benefits of narrow aisles, superior manoeuvrability and the
ability to block or bulk stack by driving forwards.
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FIGURE 10.27 Combilift sideloader (courtesy of Locators)
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AGYV stackers

A recent entrant into the MHE market is the AGV, which has the ability to lift pallets into the racking. The
recent IMHX exhibition in the UK in 2016 saw a number of companies launch their version of an AGV,
which can stack pallets at various heights.

The driverless Linde K MATIC VNA order picker shown overleaf enables pallets to be autonomously
stored at and retrieved from heights of up to 12 metres.
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Automated storage and retrieval systems (AS/RS)

This system (see Figure 10.29 on p 310) utilizes fixed path cranes to collect pallets at the {ront of the racking
system and transport them to empty locations within the racking. In order to improve productivity, the system
collects a full pallet from the racking and deposits it at the front of the aisle prior to collecting another pallet.
This dual-command system or task interleaving is very efficient. The crane can travel horizontally and
vertically simultaneously, thus reducing travel time between pick up and put down.
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FIGURE 10.28 Linde AGV picking truck
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FIGURE 10.29 Crane system for AS/RS (courtesy of Stocklin Logistik)
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The cranes will normally remain in one aisle. However, where storage requirements are relatively high and
throughput relatively low, the cranes can be transferred from one aisle to another using transfer cars.

The racking can be one deep or potentially two deep, necessitating retractable forks. To fully automate the
process, pallets are collected by AGVs and taken to the despatch area.

Table 10.2 provides data to enable the reader to compare the different pallet movement trucks.

The aisle width quoted is the minimum requirement. Any operation that has more than one truck
operating in an aisle at the same time will require wider access.
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Specialized equipment

Not all unit loads can be moved or picked up by standard pallet forks. There are a number of operations and
products stored within a warehouse which require specialized handling equipment.

Examples of additional equipment are as follows:

e cxtended forks: used for retrieval from double-deep racking and for the movement of large or multiple
pallets;

e crane attachment: used for picking up heavy bags, etc;

® boom attachment: used for picking up loads with a central coil, eg tyres, carpets;

e drum grip and clamps: used for moving drums and barrels;

e load clamps: used for moving or tilting items;

e carton clamps: used for lifting or moving large boxes or white goods;

e rotating paper roll clamps: used for moving and lifting paper reels;

e double pallet handlers: ability to move two pallets at the same time;

e slip sheet attachments: load push/pull mechanism for moving product from a slip sheet onto a pallet; and

o sideloading attachment for longer loads (see Figure 10.30).
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FIGURE 10.30 Articulated forklift truck with sideloading attachment (courtesy of Bendi)
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Recent technical advances

Forklift truck manufacturers are continually looking to introduce new technology to enhance the capabilities
of their forklift trucks.

Jungheinrich recently introduced a new automated pallet scanning and identification solution that is an
integral part of the forklift truck and brings considerable time and efficiency advantages to the supply chain.

The new fork-based scanning process not only results in significant time savings compared with manual
scanning, but reduces the forklift driver’s workload and ensures low picking error rates.

As touched upon on pages 301-03, Jungheinrich have also been at the forefront of truck location systems.
They introduced a Warehouse Navigation system utilizing RFID technology where the very narrow aisle
truck continually feeds back its location via transponders in the floor. Orders received from the warehouse
management system are transmitted to the truck’s radio data terminal. The terminal’s Logistics Interface
translates the data and passes on the information directly to the truck controller. This means the truck knows
the exact location to approach. The operator simply has to give the travel and lift commands and the truck will
approach the pallet location automatically in diagonal travel. The system can:

e prevent stacking/retrieval in incorrect locations;
e reduce damage on the racking; and

e alleviate operator stress.

They have also introduced a system that provides a position-based analysis of stacker movements which can be
viewed live or retrospectively using a web-based application. Each stacker is fitted with a smartphone from
Jungheinrich which communicates with Bluetooth transmitters — so-called ‘beacons’ — placed throughout the
warehouse.

The TruckFinder function shows the current position of a vehicle inside the warehouse live, while
ZoneGuard allows the user to define the warehouse zones in which vehicle operation is permitted.

As soon as a vehicle leaves the allowed zone, the designated recipient receives a warning via e-mail.
SpeedZoning enables the customer to define special areas with warnings on speed limits, incorrect parking
etc.

The RouteOptimizer function helps optimize the warehouse by presenting a visualized analysis of the
routes travelled. This can assist in redesigning the storage locations and moving certain stock into more
efficient locations.

With pressure from the environmental sector and a need to reduce energy consumption within the
warehouse, manufacturers are also looking to alternative energy sources. These include the introduction of
hybrid vehicles and fuel cells that are used to power lift trucks in high-throughput warehouse applications.
Hydrogen fuel cells can offer higher productivity in electric lift trucks because they can be rapidly refuelled in
minutes by operators, eliminating the need to change, store and maintain batteries. Plus, fuel cells produce
constant voltage, which means there is no battery drop towards the end of a shift.

In a conventional electric forklift, the energy used to drive the truck is stored as electricity in a lead-acid
battery. In a fuel cell-powered forklift, energy is stored as hydrogen gas and converted into electricity as
needed.

Using fuel cells in high-throughput warehouse applications helps improve warehouse productivity, lower
operating costs, and reduce waste products.

In a three-shift operation, up to three batteries plus a charger may be needed per forklift, as well as room to
store and maintain them.

A number of trucks are also able to return charge to their batteries through regenerative lifting and braking.
Another concept truck idea is from Doosan.

The Intelligent Concept Forklift (ICF) has a number of innovations, including the variable position of the
driver’s seat and the special properties of the lifting mast and the power train. A leading player in OLED
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(organic light emitting diodes) technology, shows how the company might eventually incorporate augmented
reality systems in an overlay display, projected directly onto the windshield of the truck.

A unique operations management system will allow the driver to acquire information about the load being
handled, the optimum routes and work processes to best maximize productivity targets. An extendable
counter-weight will enable the increase of the load capacity and stability, while minimizing the turning radius
and dimensions of the storage aisles.

The ICF will be electrically powered to reduce emissions, noise and fuel costs, in alignment with all future
international standards. High efficiency rechargeable batteries will enable a rapid recharge, offering greater
autonomy and productivity.
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FIGURE 10.31 Toyota hybrid truck (courtesy of Toyota)
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FIGURE 10.32 Doosan Concept Forklift Truck (courtesy of Doosan: www.doosanflt.com)
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Summary and conclusion

The choice of equipment very much depends on the product characteristics, the warehouse dimensions and
environment, the required velocity of the product through the warehouse and the available budget.

Technology within MHE is fast moving and although the counterbalance truck remains popular even after
all these years it is also being adapted to keep up with these advances.

The majority of mechanical handling and storage equipment manufacturers have sophisticated systems
including simulation software that are able to assist companies with their decision as to what type of racking
and MHE will efficiently suit their operation. This service is normally free and although a potential sale is the
goal, so is a satisfied customer.

458



11
Resourcing a warehouse

DAVID CAIRNS AND GWYNNE RICHARDS

The devil is in the detail. (ANONYMOUS)
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Introduction

Resource planning is all about aligning operational demand with resource allocation. Labour is traditionally
the largest component of a company’s distribution and fulfilment cost, typically ranging between 35 and 65
per cent. Thus the management and allocation of labour is crucial to the efficiency of the company.

Having examined both people and equipment within the warehouse, we now turn our attention to how
much of these resources we require to operate efficiently.

The types of resource found in a warehouse are numerous and will include operatives, equipment,
consumables, general supplies, etc. In this section the focus will be on the two main types generally associated
with warehouse operations — labour and equipment.

These are generally acknowledged as key, as under-resourcing will usually mean failure to meet service
requirements, while over-resourcing will mean failure to meet financial performance targets. However, while
other resource types may appear less significant, the effects of inaccurate ordering of consumables can be
equally dramatic — for example, running out of stretch-wrap may contribute to damaged goods in transit,
while no labels to print can result in a loss of ability to track product through a warehouse and potentially an
inability to fulfil orders.

Resources can be categorized by the principal driver of requirements: there are two main categories:
determined by level of processing activities; and determined by other factors.

In today’s warehousing environment there are many examples of operations that capitalize on advancements
in technology and employ automated solutions or rely heavily on high levels of system functionality. The
principles of modelling these resources can differ for some applications and these are addressed later in the
chapter.
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Processing activities

Processing activities will generally involve handling product and will generate ‘multiples’ of resource, for
example receiving product into a warehouse. By contrast, a good example of a resource whose level is
determined by other factors is site security, where manning is likely to be determined by warehouse operating
hours.

There is no absolute definition as to how to categorize resources, but a good guideline for ‘processing
activity’ resources is one where a small change in activity level will change the level of resources employed.

For example Figure 11.1 illustrates the activity of put-away (of pallets to racked storage). This is a
processing activity: the units measured are pallets over a set time period, the work rate (productivity) is the
time taken to identify and collect a pallet, transport it and lift it into its storage slot, confirm the put-away (in
this case a barcode scan is assumed) and return to the start location for the next put-away task.
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FIGURE 11.1 Put-away time illustration
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The time for this single put-away cycle can be expressed as pallets per hour (or as minutes per pallet) and
the division of the productivity rate into the activity level generates a number of hours for the task in the given
time period. See Table 11.1.
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TABLE 11.1 Task breakdown

Daily volume
(average)

Activity  Unit of Productivity =~ Hours MHE Other

Activity description (units) measure  standard required  type equipment
Put-away:

Collect pallets, put-away In 198 Pallets 24 8.25  Reach RF scanner
wide aisle racking truck

Collect pallets, put away in 300 Pallets 16 18.75  Reach  RF scanner
drive—in racking truck

Collect pallets, put away in pick 2 Pallets 5 0.4 Reach  RF scanner
locations truck

The example in Table 11.1 is based on a simple warehouse operation putting away 500 pallets per day.
There are three put-away options for inbound product:

e into standard wide aisle reserve slots (upper levels, above picking slots);
e into high-density storage (in this example drive-in racking);

e into pick slots (ground-level wide aisle racking — for the small amount of product with no current stock).

Each has a different productivity standard to reflect the different nature of the task. To calculate the time for
put-away into drive-in racking slots, the calculation of the workload for the day is:

300 pallets + 16 pallets per hour = 18.75 hours

This activity utilizes an operative and a reach truck and therefore generates 18.75 operative hours AND 18.75
reach truck hours.

For this example it is assumed that reach trucks have a truck-mounted terminal and barcode scanner. If the
operative uses voice technology, 18.75 hours of voice terminal use will also be generated.

When constructing a resource model, there needs to be a balance between creating task lines for every
element of work and recognizing where elements are interdependent and should be considered collectively.
This process is different from work study as it is driven by different considerations. For example, in the
illustration above there is an element of direct put-away. This is intended for product which, when received,
goes direct to the pick face to provide product for order fulfilment. In practice this is likely to apply to a very
small proportion of products where supplies have been temporarily out of stock.

In this process it is assumed that the reach truck driver will include this process element in his/her daily
work. Alternatively, the driver could deliver the pallet to the front of the aisle and a second operative, using
different equipment, could be employed to place product into the pick face. This is illustrated in Table 11.2.
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TABLE 11.2 Task breakdown, version 2

Daily volume
(average)
Activity Unitof  Productivity Hours Other
Activity description (units)  measure  standard required MHE type  equipment
Put-away:
Collect pallets, put-away in 198 Pallets 24 8.25 Reach truck  RF scanner
wide aisle racking
Collect pallets, put away in 300 Pallets 16 18.75  Reach truck  RF scanner
drive-in racking
Collect pallets deliver to aisle 2 Pallets 30 0.07 Reach truck  RF scanner
Load cartons to pick face 80 Cartons 240 0.33  Powered RF scanner

Pallet Truck

Note that in this example a second unit of measure has been added (cartons) along with another piece of
equipment — a powered pallet truck.

In both approaches we can see that each additional unit to be processed generates an incremental resource
requirement.
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Work rates (productivity)

A key element in the resource budget is the productivity rate. There are many ways to set productivity rates.
Quantitative benchmarks can provide useful comparisons; however, no two warehouses are identical.

Productivity rates are driven by multiple factors and where significant change or a new warehouse is being
considered it may be difficult to establish productivity rates accurately. The following three options are
regularly employed to establish budget productivity rates:

o synthesis: composite construction of productivity rates for an activity from components of each work
element;

e work study: preferably using an approved work study engineer and work measurement techniques;

o historical comparison: identification of productivity levels in existing operations and factoring in change
elements.

The last option is probably the most accessible. It relates to an existing work profile and has a number of the
inherent characteristics that drive productivity (hit rates, order composition, etc). If a key driver for a new
warehouse is productivity improvement, then understanding and building from the existing process can help
identify improvements.

Points to bear in mind are the size of the new warehouse and the likely increase/decrease in travel time. If
the new warehouse is significantly larger, performances may reduce as a result of longer travel distances within
the warehouse. A change of equipment will also have an effect on productivities (for example moving from
one- to two-pallet capacity picking trucks).

Comparison with available productivity benchmarks is useful, as is supplier data for envisaged equipment.
When options have been reduced to a shortlist it is appropriate to invest time and cost by reviewing, in detail,
these productivity rates to confirm assumptions and further refine and subsequently build confidence in the
rates.

Techniques such as simulation may also be appropriate at this stage, and may be particularly relevant where
congestion is a factor in driving change. In an established situation there are often common effects. Generally,
increased activity provides opportunities to improve productivity, through increased order sizes and picking
full as opposed to part cases and pallets. However, growth can also result in bottlenecks and delays occurring
while operatives are obliged to wait to carry out specific tasks. These delays, and related effects can be classed
as ‘Congestion’ effects. Figure 11.2 shows the typical combined influence of scale economies and congestion
on work rates.
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FIGURE 11.2  Growth factors influencing work rates
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In practice, the scale economy effect is generally easier to identify than the congestion effect. As a guide,
the scale economy effect will progressively flatten and an ‘optimum’ productivity rate may be achieved — the
congestion effect however may materialize as minor or substantial deterioration of productivity. In these
circumstances, you need to identify the bottleneck and consider introducing processes to improve throughput.
From a picking perspective, multiple pick faces for the most popular product lines is an example.

A number of WMS (warehouse management systems) now include labour management modules which can
provide information on individual assignment work content — this functionality generally uses the synthesis
approach combining recognized individual activities with individual characteristics for an order/assignment
(such as actual distance travelled to complete assignment). For resource budgets the outputs from such
systems can be aggregated to provide budget standards. See Figure 11.3 (screenshot of a labour management
system).
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FIGURE 11.3  Screenshot of a labour management system courtesy of WCS
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As the trend for more frequent, faster deliveries gathers pace, organizations are relying on technology to not
only manage the flow of goods through their warechouses, but incentivize and manage their labour operation
to achieve peak performance.

Companies now expect core WMS functionality to include labour management modules (LMS) as
standard. Through the use of LMS, warchouse staff can have performance goals set against accurate
performance values for specific tasks, achieve bonuses based on outcomes and feel they offer a valuable
contribution to the running of the operation.

An LMS can produce all the statistics and reporting requirements needed to optimize scheduling, set
performance expectations and manage the work-load more efficiently across the workforce. An integrated
system is dynamic, so that when an order is released within the system all labour requirements are measured
and calculated automatically. This allows warehouse managers to download live reports whilst monitoring
activity and making appropriate adjustments to workforce allocation throughout the day.

CASE STUDY (courtesy of WCS)

Founded in Cork, Ireland in 1876, Musgrave is one of Ireland’s largest and most successful companies with
annual sales approaching €4.6bn. Its supply chain delivers to 686 stores in the Republic of Ireland with 3,400
deliveries a week. The company has four warehouses that total 580,000 square feet, and packs a total of
around two million cases each week for distribution to its network of retailers across the UK and Ireland.

The company stores products across each warehouse that consists of ambient, chilled and fresh foods. In
2013 it realized that some improvements to its efficiency could be made by integrating the labour
management module of the WCS warehouse management system into its warehouses.

Many labour management tools historically offered a simplistic approach using generic rates that did not
accurately reflect effort involved. In Musgrave’s case, the organization was using a very manual approach to
labour management, with workers filling out worksheets that had to be keyed into the computer system.

Musgrave approached WCS to work with them to implement the labour management module as part of
their existing WCS WMS to improve productivity and efficiencies.

The company no longer has to wait for re-measured standards to realize benefits from warehouse layout
changes, for example. Previous standards had been based on averages and standards and were only changed
when a re-measure occurred. Using the labour management functionality each assignment is now based on
actual parameters such as distance travelled and where travel is decreased through better layout, the benefit is
immediately realized through decreased standard times.

Brendan Fitzgerald from Musgrave Retail Partners Limited commented:
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The labour management module within our WMS has delivered significant benefits for us and has allowed
us to analyse productivity in a different way. Before our use of the labour management functionality,
measurement of productivity was based on metrics such as cases per hour for assembly and tasks per hour
for fork truck activity.

These metrics did give us some basic performance indicators but failed to account for factors such as
hit rate, volume and required work effort. Workers could earn additional bonus payments when picking
large orders or during periods of increased volume, without any increase in work effort. The basis of any
good productivity bonus scheme should be able to reward extra effort and the labour management module
we integrated into our WMS system helps us to achieve this.

Fitzgerald concluded: ‘Labour management has assisted in delivering significant productivity improvements
and provided us with more productivity data than was ever available to us previously. This means we have
meaningful discussions with under performers as well as recognize and reward individuals who have
demonstrated additional work effort and achieved high performances.’

Prior to introducing an LMS or even a manual labour management system a great deal of work needs to be
carried out.

For resource modelling/budgeting purposes the work (productivity) rate required is one which reflects the
actual time taken — this may be different to a rate developed by a work study engineer, where the rate may be
an absolute rate which will have a performance factor applied to generate an expected level. Care should also
be taken to make sure that matching assumptions are made about elements such as authorized and impromptu
breaks, collection of equipment, on the job training, and changes in equipment.

This is particularly relevant when considering start up scenarios or the introduction of significant numbers
of new employees, when productivity may build progressively to target.

For example, a UK 3PL adds 15 per cent for areas deemed inefficient such as:

e fatigue and de-motivation;
® congestion;

e layout;

e re-fuelling trucks; and

® new staff.

When constructing a resource budget the primary aim is to produce output that can be used to set resource
levels and feed into the financial budget to forecast costs. However, other applications include providing a
basis for managing ongoing operations, to assist in activity costing, and, for some operations, constructing
charging mechanisms.

The process is subject to ‘the law of diminishing returns’; the effort needed to develop and interpret detailed
budget information for smaller elements may not justify the end result. For basic warehousing operations a
rule of thumb would be that when more than 80 per cent of total time can be calculated by quantifiable
activities then the effort required to further develop the model is unlikely to be justifiable; for costing or
charging applications, a higher percentage may be required.

In basic warehouse operations there are a number of core processes: receiving, put-away, retrieval, picking,
replenishment and despatch. In most warehouses these will account for over 80 per cent of the handling
(touch points) and most use of mechanical handling equipment. Specific applications, notably the growth of
e-commerce may include packing and value-adding services as substantive core processes.

In a standard manual warehouse where the majority of goods are picked as cases, the largest component in
the resource budget is likely to be case picking, which will often account for more than 50 per cent of direct
operator hours. In e-commerce applications, where the unit of handling is likely to be a single sales item, the
picking and packing elements combined will account for a significantly higher proportion of labour hours.

Figure 11.4 is an Excel program utilized by Wincanton to enable them to plan their resources efficiently
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within each of their warehouses.
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FIGURE 11.4 Resource planning program (courtesy of Wincanton)
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Warehouse layout, Hit rates & Order lines

Warehouse Dimensions Storage Medium i P'nr:antago's
Width {m) 178 Marrow Aisle 15.00%
Dapth (m) 138| Standard APR 80.00%
Marshalling Depth {m) 20.5| Block 5.00%
Total 100.00%
Warehouse configuration Hit Rates Picking )
Automated High Bay 001 0| Case per Line Pallet Pick 11.2
Rack Height 5| Cases per line Cage Pick 3.1
Mumber SKU's 2689| Cases Per Line Parcel Pick 1
Mumber Stores 83
Qutbound UOD fill Admin and Management
Case Pick Pallet 57| Order Lines In pa 1264500
Case Pick Cage 30| Order Line Out pa 8348800
Case pick Parcel 1.5 i
Shifts & MHE
Shifts & Hours MHE Annual Hours Available
Days worked per week 7| Bendi Truck 0
Shift Length (hours) 8| Hand pallet trucks 6066
Mumber of Shifts per day 2| Powered pallet trucks 63456
Counter balance trucks 13456
Direct { Indirect Hours Reach trucks 72749
Total Full Time Standard Hours Paid | 253689|  Narrow aisle trucks 17046
Total Full Time Qvertime Hours Paid 2127| Low-level order pickers 216788
Ageancy Hours Paid 28988

Total Indirect Hours Paid

Missing data check
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Seasonality/demand variation

A fundamental characteristic of most businesses is that demand is variable. There is a need to model variations
in demand to understand how the resource requirements will change.

The key to developing an effective resource plan and budget lies in understanding when specific
warehousing activities are likely to occur. There are three main sources of variance in demands on a
warehouse:

1. Seasonal variations through the course of a year. These range from clearly recognized seasonal demands,
such as the sale of barbecues in summer, to variations influenced by general purchasing behaviour.

2. Variations during the course of a week. These are typically influenced by sales patterns of customers and
associated buying processes; for example, there may be a surge in orders following sales at the weekend or,
by contrast, a push to meet projected sales through promotions. See Figure 2.2 in Chapter 2.

3. Variations during the course of a day. This is most obvious when considering order placement on the
warehouse. Many service businesses will seek to place orders up to close of normal trading for next-day
delivery — in these instances the warehouse is unlikely to see complete scheduled orders until late
afternoon for despatch by the beginning of the next working day.

Activity profiles generated during data gathering or from existing trading patterns should provide a good
indication. In many operations there are predictable changes in operating profiles at peak periods — there may
be larger order sizes and a tradition of a longer working day/week; in these circumstances it may be
appropriate to model ‘peak’ activity alongside ‘average’. Figure 11.5 is drawn from a live warehousing situation
and illustrates through the year variation.
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FIGURE 11.5 Demand variability
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The columns in Figure 11.5 represent units and order-lines, illustrating variations in profile composition as
well as activity. In this instance there was launch (promotional) activity in February, followed by selling pushes
in May and July with a more sustained peak towards the end of the year. The average is 8.3 per cent per
month, even with allowances for diseconomies of scale in productivity, resourcing this profile will need to
address a substantially lower need for resource in the first half of the year.
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Resource modelling

An illustrative example has been used to demonstrate typical modelling techniques. The following profile
applies:

e Single stand-alone warehouse (ambient goods).

e Incoming product received on pallets (side-loaded vehicles) and containers (loose loaded).

e Storage is palletized (standard wide aisle Adjustable Pallet Rack + Drive-in Pallet rack).

o Core business is carton/pallet pick, palletized despatch on tailgate loaded vehicles.

e Additional area for support activities such as relabelling, promotional packing, export preparation (Value
Add 1) (product is processed and returned to warehouse stock).

e Additional area for e-commerce business providing unit pick-and-pack for internet customers (B2C).
Despatch as parcels through carriers.

Four levels of activity are defined — average (24 weeks), low (18 weeks, including some with no working on
public holidays); these 42 weeks traditionally operate as 5 day weeks, while the remaining higher activity
periods — high and peak (5 weeks each) operate 6 days to meet increased demand.

In this example two profiles have been modelled — for average and peak levels of activity — and low and high
levels are extrapolated from these core profiles. Usually the modelling process begins with producing either an
averaged figure (say an average day or week); however, an alternative option is a typical day/week ie the mode
— where a typical day represents what happens on most days of the year, but is not necessarily the average.
This is often appropriate where there is a prolonged or pronounced peak as found with seasonal products.

The main activities within the warehouse, with associated productivities and volumes for average and peak
profiles, are shown in Table 11.3.
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TABLE 11.3 Example of resource model
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The model generates summary information for labour and each equipment type, and includes data
summarizing activity level. In this illustration the modelling will be taken forward using data summarized by
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area of activity and by equipment used; however, there is the means to include further variation using this
source, for example if modelling variable mix between intake and despatch, which would reflect a stock build
ahead of a peak period.

There is an important need to establish the relationship between the data used in modelling and the total
volume (measure of activity) that the resource budget covers. This will typically be one year, and at various
points in the modelling process it is advisable to undertake a reconciliation, by multiplying each model activity
element by the number of relevant days/weeks and summing to generate an (annual) total that the modelling
caters for. This can also be achieved by including a data line that generates a common figure eg number of
cases affected by the components.

The next stage of modelling addresses the second variation category — day-to-day seasonality. In many
businesses, profiles will emerge that show different levels of activity on different days of the week, with
businesses serving fast-moving retail outlets likely to exhibit demand patterns that will reflect purchasing
behaviour. The precise effect can vary if a business pulls stock (ie replenishes sales made) or pushes stock (pre-
empting anticipated sales), with busiest days (for a warehouse) likely to occur after or before the busiest sales
day, depending on method of supply. Note that for e-commerce the relationship is more directly linked to
customer demand, with warehouse activity patterns closer to the pull model.

In practice goods receipt is likely to follow a different profile from that of despatch in a stock-holding
operation, so it is recommended to determine different daily profiles for discrete aspects of the warehouse
operation. In the example, the main warehouse operations are split into palletized receipt, loose receipt,
despatch and other activities, reflecting circumstances in which palletized receipt may be determined by
production running times, while loose receipt reflects shipping and container transfer constraints. Figure 11.6
shows a graphic representation of these categories. Table 11.4 shows the daily activity levels for the two value-
add operations in the warehouse. In both areas it is possible that some activities may not be extended (to a
sixth day) at peak.
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FIGURE 11.6  Daily activity profile
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TABLE 11.4 Value-adding service volumes by day

Day 1 | Day 2 | Day 3 | Day 4| Day 5 | Day 6

Value Add 1 |Ave | 22% | 20% | 21% | 19% | 18% | 0%
Peak | 22% | 20% | 21% | 19% | 18%

Value Add 2 [Ave | 24% | 20% | 16% | 25% | 15% | 8%
Peak | 24% | 16% | 12% | 22% | 18%

The variance factors are then applied to the core resource model to generate daily resource requirements.
The primary objective here is to gain an idea of overall requirements and extract a base from which to make
judgements on setting resource levels. In the example, the scope of the modelling has been extended to
include resource estimates for low and high periods.

It is possible to vary profiles further, and indeed vary productivity rates for different periods. For example,
there may be periods of the year when case sizes vary and it is legitimate to amend the picking rate to reflect
this. Similarly, productivity differences can also occur between different shifts. In practice, such additions will
increase the complexity of the resource model, and care is necessary to ensure: the resulting model(s) allows
for all aspects of its use to take place subsequently, eg KPI measurement and comparison; and the model does
not become so complex that it loses practical application, including visibility to others.

Table 11.5 shows the application of period and daily variations to the main warechouse elements of the
model at workgroup level. Similar information is available at individual activity level, and for each day of
low/high period (one day shown as illustration).
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TABLE 11.5 Period and daily variations

Low Average High Peak
Day3 | Day1 |Day2| Day3 | Day4 | Day5 | Doy 3 | Day1 | Day2 | Day3 Dayd Day5 | Days
Goods In 494| 471 i 588 585 BBS i 557 708| 649: 827 803 803! W3 i 3
Put Away 245| 243§ 2821 200! 200! 276 | s53| 304 405 400 a00 ol 24
Retrieve (Fp Desp.) 4.0 5.1 56 43 5.9 53 81 B4 a5 9.7 10.2 2.5 B4
Retiove (Cose Pickl | 80| 229 | 253: 216 218 241 | 282 260 206} 302: 319 206 260
Case Pick 14311 1813 5200.-'15 1718 209.9 180.8 27| 2068 2358 2389 253.7 2358 2068
Marshaling 1mo| el 196 wel 2061 17| 14| wol 03l 107 208! w3l 60
Despatch ool 138§ 1831 1m1] 180! wus| 16| 162! 1asi 1wsi w9 185 i 162
Other 354| 396 | 396! 306 396 396 | 454| 500 % 500 % 501 % S04 501 i 278
2993 | 3517 139271 3552 1 405.9 1 3764 | 4495|4238 4860 [ 4887 { 5070 : 4770 3458

avelday | 3169 376.4 4092 454.7

woek | 1584.6 1882.0 2455.3 2728.2

The table illustrates the varying requirement for resource through the course of the year. For the main
warehousing operations the average daily requirement is 376.4 hours (direct labour), varying between 351.7
and 405.9 during the week; at peak the average daily figure rises to 454.7 hours, with a peak daily requirement
of 507.0 hours. This implies peak days are around 20 per cent busier than average. However, the weekly
requirement rises from 1,882 hours (average) to 2,728 hours at peak — almost 50 per cent; this statistic
effectively affirms the logic of extending to a sixth day at peak and illustrates the nature of decision guidance
that follows from careful resource planning.

Peaks and troughs of activity precipitate changes to the resources required in the warehouse. Just as there
are times when additional resources are required and decisions need to be made on how to meet these needs
(eg overtime, equipment hire, etc), there will also be occasions when there may be insufficient work to occupy
core resources in the operation (idle time).

The approach can be applied to other elements of the operation, such as the value-add operations, and for
equipment requirements.

In essence the model progressively reflects the key concept of variability in resource planning. The final step
to introduce is the process of determining the actual levels of resource required. This invokes the third source
of variability — at what times during the day is resource required.

As an example consider despatches, which, in turn, largely determines picking. In many warehouses it is
common to find that intake is biased to mornings to allow clear use of loading areas for despatch later in the
day. In turn demand is placed by customers through the (office) day, with many orders being placed or
finalized by a ‘cut-off time for next day delivery.

In many cases such deliveries need to be loaded and on route by early morning to meet delivery schedules and,
in essence, the warehouse window for picking and despatch is concentrated into the afternoon and evening.

In response to e-commerce in particular a number of retailers have extended ordering windows to capture
more customer orders. For example UK clothing retailer Next extended its latest order cut off time to
midnight for next day delivery. They also give the option of same day delivery if the order is placed before
midday.

The total workload (in the example) justifies a two-shift operation and, whilst flexibility of labour allows
manpower to switch tasks, some equipment is very specific in its use. In the example there are 191 hours/day
of Case Pick on an average day (210 hours on busiest day) during an average week.

This activity — the only one to use low-level order picking trucks — takes place primarily on the late shift as
there is limited work available in the morning. Despatch must be completed by the end of the day resulting in
80 per cent of activity occurring during the second shift.

In this example the requirement for low-level order picking trucks (LLOPs) is four times higher in the
afternoon than in the morning; the modelling needs to reflect this, as using a daily average will lead to a
serious shortfall in equipment. In the example this is achieved by allocating a proportion of each task to time
windows (shift) in the working day.

Shorter time windows may be more appropriate for other operations. As the critical requirement is likely to
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occur on the busiest day, it is usual to use this requirement to determine equipment needs. In the example this
is Day 4, for both average and peak weeks, but it should be noted that for some equipment types the day may
vary.

Table 11.6 shows the allocation of hours to shifts, and the subsequent derived numbers for equipment —
this is based on the greatest required number over each of the shifts and assumes availability of 7.16 hours/
shift (to match operators’ availability after break allowances are taken into account).
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TABLE 11.6 Allocation of hours

Average [ Day 4 Peak [ Day 4
Early l Late "[ﬁight" Early | 'L'a':é"l Night |
Shift | Shift | Shift | Shift | Shift | Shift |
Goods In 468 17io00|671 1331 00
Put Away 159 {130 00 | 220 : 180§ 00
Retrieve (FPDesp.) | 12 | 47 1 00 | 20 | 82 { 00
Retrieve (Case Pick) | 53 {212 { 00 | 64 { 255 { 0.0

Case Pick 42.0 11679 00 | 50.7 {203.0} 0.0

Marshalling 41 (165 00 | 42 {166 | 00

Despatch {1281 00 0 {158 i 0.0 | Operational |

Other 9.8 {198 | 0.0 1 i 0.0 |Equipment |
1384 {26761 00 i 00 | Ave Pesk |

Value Add 1 485 :261: 00 | 76 { 41 i 00 | [

Value Add 2 e | 79 | 0.0 | 584 {390 0.0 |

198.6 3015 0.0 | 2474 {368.6 . 00 |

MachineType A: Hand | 206 i 02 { 00 | 472 i 10 i 00 [ 60 70 |

Pallet Trucks ; i i i L] f
Machine Type B : 92 i 76 i 00 [ 95 i 78 i 00 | 20 20
Counterbalances |
Machine Type C 49 {11961} 00 | 58 {232 00 | 3.0 4.0

Powered Pallet Trucks i i i i |
Machine Type D : Order | 42.0 {1679 i 0.0 | 50.7 {203.0{ 0.0 | 240 29.0

Picker (LLOP} 5 i i i .
MachineType E : Reach | 24.2 { 396 | 00 | 323 | 524 | 00 ‘ 60 80
TR A !
MachineType F:Floor | 72 | 72 | 00 | 85 { 85 { 0.0 | 10 20 |
Scrubber L ,
Other EquipType H: | 29.0 | 31.7 | 0.0 | 160 { 266 | 0.0 | 50 40 |
Hand-Held Terminal |
Other Equip Type V: 42.0 {1679 00 | 50.7 {203.0{ 00 | 240 290
Voice Terminal i i i i pus—

Other Equip Type W: 19 {77 00|22 {89 00|20 20

Pallet Wrapper i ; H H
- Intake -Plts | 55% 45% 0% | 55% 45% 0%
Intake - Loose | 100% 0% 0% | 100% 0% 0%
Despatch 20% B80% 0% | 20% B80% 0%
Value Add 1 B5% 35% 0% | 65% 35% 0%
Walue Add 2 B0% 40% 0% | 60% 40% 0%
Other 50% 50% 0% | 50% 50% 0%

Activity by Shift

The model in Table 11.6 has generated an estimate of the number of working pieces of equipment at
average and peak periods. This is a guide to managers who are responsible for setting resource levels
(equipment and labour) and requires full interpretation to finalize. This process should be more of a fine-
tuning effort and will take into account elements such as availability (after maintenance/repair), ability to
obtain short-term hires and a practical perspective. For example the requirement for two Counterbalance
trucks may be viewed as marginal so that no further provision for maintenance spares is needed (particularly if
‘emergency’ hire is readily available).

However the requirement for 24 LLOPs may translate into 27 to cover repairs and maintenance based on
experience (plus five seasonal hires). These judgements will be determined by factors such as history and
availability of equipment and will generally be specific to the equipment; it should be noted that the more
specialized the equipment, the more likely the requirement to carry peak and maintenance cover for the full
year.

When calculating the base and supplementary levels of each type of resource there are no definitive rules.
However, modelling techniques can be used to compare alternative scenarios. In our example this is achieved

481



by manual input of different core levels of resource. Table 11.7 shows this for the calculation of labour
resources, where inputs are used for the number of permanent (full-time) employees and a maximum
proportion of hours worked as overtime. The model structure generates paid hours (at base rate) for the full
permanent workforce, available hours (after allowances for planned and unplanned absence) and then
identifies any idle hours (where less work is required than base hours available), overtime hours and temporary
hours (generating overtime use first until the pre-set level is achieved, then overtime is capped and temporary
labour used for remaining requirement). A contingency may also be factored in for unforeseen circumstances
arising during day-to-day operations (in this model a contingency is identified for review purposes as an
estimate of daily FTE (full-time equivalents) required). The complexity of the modelling process is directly
proportional to the complexity being modelled, so modelling multiple shift lengths for example will increase
intensity.
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TABLE 11.7 Labour hours calculations

L F Hegh Peak
Dy | Do | Diry | Doy | Duny | D | Dy | Dy | D | Duny | Do | Dare | D | Dure | D | Dy | Do | Doy | Dy | Dy | D | Doy
1 2 3 4 & 1 2 3 4 & 1 2 3 4 13 6 1 2 3 4 ] &

Dy \WWorkioad (ris= | 780 341 2338 330 307|358 B3 355 406 3G 388 436 450 SO0 437 279|434 480 4BD BOF 477 340

ol Wi nc

FTE raquired {for | 413 476 418 482 4420400 548 498 5606 525|555 608 027 650 596 IB9|50) 678 682 707 €06 483

iy vt kbl

FTE oqueadd (i | 422 485 428 471 461600 655 G056 678 EAG|G66 620 040 G2 608 337|603 652 G5 T2 GTH L83] I% Conlpuidy
Contingencyl 400 B84 405 ST  SRAlSEN B49 SET 621 ERZ|ESE TRO T4 TR0 PO 460|700 803 BOE BIE TEE 51X

Foads frrais wthe

VAT Witoriciowst (sl ~ &5 69 &2 69 1 85 = a8z s LFd n 2z o e o) W12 L8 LFa " o
FTE raspavest (¥l 1}

g B R &Y BIPRQ MEF ME W4 RPN O MWFOIF LS W4 Q0] WP RS O WF O RE 16 O

VAZWroad firad | 16 13 B 18 ol iy 1] 320 12 f 71
FlEroquiod WA | 72" 18 16 23 14l 2s 22 18 27 16]|i54 89 67izd 0l ab|M 743 [IErY
21 17 27 131 25 20 32 9|6 W4 I8 LI T S2|VRF NS &F 158 129 &7

FI608 REO0HOURS

igeTme |T3F @ @& 2 8| o © o o o o o © @ o 0| e @ o6 o o0 o
pos |veiima o a [ | B 22 3 43| 58 S8 53 58 B8 0 58 68 S8 B8 A8 63
Doy | ey Fours] (] ] o o0 0 a @ 0 G 6] 65 W2 1613 M o0 o1 163 155 TR fdd o
[
|.'1;':.ﬂ. Dozt Hows [ 533 333 333 393 393|330 333 333 933 333 | 278 298 zve zve zve 278 |278 278 278 278 278 179
Faid Biso BRF S8R 3GF IRT IRV | ART 3RF 38T 387 FRT | 33 323 3F3 A3 3P3 3 | 323 323 3R 323 3P% 3%
Howrs
Por VJEER poid basa V005 el S 1335 pad base Vas poed base VOGRE
Fwpaks 18 # Wi 24 # ook 5 # Woss 5 e BASE MOURS
Do hindd 0008 | basa hors ol baze hows 6332 ba3a houts Lk Wi DU ROURE
Pur Poriod Idle hours 1512 by hecears =] Idie hours o Idle ncurs o WTE ﬂ‘aﬂrﬂ-':.'ié
e i
“:’::‘::“ Fid Houts 832 | Pasd Houns 8227 Paid Hours o875 Faidd Hours w15 s ot eoums
budgath Cretina 142 Ormrtimn 517 Chnrti s 1385 Cvartima 1724 i TEMS
HOURS
Tanmnp Howrs ] Tarnp Mours. 1] Tornp Hours 2650 Terrio Mowes L 1T Vi ghied
Hours

It may be prudent to review aspects of the resource calculations separately — for example if, historically, the
warehouse management team had a view that it was difficult to obtain and/or manage more than 20
temporary employees effectively then a review of each day’s work content needs to take place. In this example
this occurs on three days of Peak Week operations (over five weeks) and an appropriate strategy can be
developed. This can either be formally included in the model, informally added to the model or implemented
outside the model, depending on the impact. For example if a different spread of base hours, overtime and
temporary hours through the peak week solves the problem but makes no material change to the weekly totals
it may be simpler to leave the model at the weekly level.

As previously noted it is likely that there will be some idle or unused time in the quietest periods. This is
estimated in the output lines. In practice, particularly for long-established operations, such idle time may
effectively appear as a reduced productivity standard, ie the productivity standard has become a measure of
work per attended hour. Care should be taken in understanding what the source information consists of, and
therefore how it will model reality.

To assist in judging an appropriate resource level, weighted hours for the full budget are calculated. This is
done by considering likely cost and estimating this by weighting overtime and temporary hours relative to the
paid base hour. The calculation includes time paid for absence, as this will be a factor in the financial budget.
Figure 11.7 illustrates different levels of permanent resource in the main warehouse for our example.
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FIGURE 11.7 Weighted hours
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The graph, although specific to the example, illustrates some common features in resource modelling. The
shape is typical with a ‘flat’ U-shape near the optimum number — in this case the difference is negligible
between 52 and 55 permanent employees. (Given these exclude contingency, which was estimated as one to
two operatives, the model would indicate 54-55 staff as the optimum level in this case.) The increases in
hours committed on either side of the optimum reflect common phenomena:

® a higher number of permanent staff will carry a penalty of higher idle hours;

e alower number of permanent staff generates higher costs for overtime payments and temporary staff.

There is also a potential for lower productivity if excessive overtime is worked or large numbers of temporary
staff are employed.

Model outputs can be tailored to financial budget inputs but most of the core information is contained in
this model — permanent staff, hours worked, overtime hours, temporary staff hours, equipment levels,
equipment hire, etc.

It may not be necessary or appropriate to use such techniques for all resource types, illustrated by the two
value-add examples.

Here Value Add 1 covers bundling and re-labelling work and is expected to be a series of individual jobs.
The resource model provides a broad estimate, but in practice each job will be an individual cost (or price) and
there is likely to be more inherent variability.

For such circumstances it may be more appropriate to have a small core staff, supplemented by temporary
labour as required for individual jobs. For Value Add 2 there is more consistency in work content, but as this
is a more volatile business stream then it may be appropriate to consider part-time employees whose hours can
be increased at peak periods then supplemented by temporary resource.
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Other factors

Other resource requirements are not driven by processing activity. These include resources that are
determined by time cycles. Examples are clerical, administrative and managerial staff, the equipment they use
(system terminals, etc) and indirect activities for the operation as a whole, such as canteen staff and security.
For these resources there may be choices between direct provision and bought-in services. The touch-labour
modelling will give a forecast of activity in terms of volume and numbers employed along with timings, from
which judgements of levels of such resources can be made.

For example, an operations office will require manning while the operation is active, but numbers of
personnel may vary according to type of activity. Factors such as the number of orders, type of paperwork (eg
import/ export documentation) will influence choice, and a key element will be the nature of the IT systems
employed and the levels of manual intervention envisaged.

A voice picking operation should require less intervention than a paperbased operation. It is also necessary
to consider which functions are the responsibility of the warehouse. Security could be within the warehouse
remit on a stand-alone site, but excluded if the warehouse is co-located with production or other company
functions.

The scale of an operation will drive the management structure along with functional responsibility.
Reference to historical arrangements can provide a good starting point as approaches vary significantly
between organizations. This is particularly the case for first line management, where responsibilities can be
incorporated as working supervisors or shared with team leaders.

In these cases some adjustments to the hours required for processing activity may therefore be required — in
the example it is quite likely that this will apply in both value-add operations.

Resource modelling will also generate projected usage data that can be used to assist in the procurement
process for new MHE, where lease/rental costs vary with use. Daily hours of use for equipment will help
determine whether spare batteries are required.

Suppliers can also help advise on availability and cost of equipment hire during peak periods — in some
instances this element can be incorporated into lease/long-term rental arrangements for the main fleet.

Some activities are periodic rather than a direct daily function. These include training, which can be
determined by changes in the operation or general training which may be scheduled to capitalize on lower
activity periods and therefore utilize idle time. Such activities need to be noted and accounted for when setting
resource levels — as is the particular activity related to periodic inventory counting; this is a good example of a
predictable activity that follows a different set of rules.

In the case of some businesses there is a requirement to count product at intervals (wall to wall count) that
may necessitate a cessation of standard operations — inventory being ‘fixed’ when the comparative count is
undertaken.

Such activity is not suited to an averaged week — it will be undertaken as a standalone exercise and requires
modelling as such. In practice it may involve one-off additional hours and can be added to financial budgets as
a separate line.

The use of cycle counting will potentially negate this requirement but will also need to be included in the
labour hours, either under direct hours if using a ‘left on location’ check or indirect if utilizing a separate stock
counting team.
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Modelling automation

Modelling automation and the resources associated with the use of automation is becoming increasingly
relevant to modern day warehousing, for both traditional applications and e-commerce. Automated solutions
have elements that require resources either in direct proportion to activity or in stepped levels. A good
example of this is robotics such as automated layer picking, which will have a mixture of elements that are
both fixed and (semi-)variable. The software for controlling the robotics is an example of a fixed element,
while the robotic arms and heads are variable and likely to be evaluated on an activity basis — for example, if a
robotic arm can handle 40 layers per hour and 600 picks are required in an eight-hour period, the minimum
will be two layer pick robots plus any spare coverage. However, if the requirement varies between 400 picks
and 1,000 picks over the course of a year, then the requirement may increase to four robots to cover the peak
need as it is unlikely that ‘hired’ equipment will provide a feasible option for peaks.

An alternative is to supplement with a manual operation which can be turned on and oft as required.

Additionally, if the layer picking requires source pallets to be brought to the picker then this element of
work, which is likely to be additional to a standard operation, needs to be factored in to the resource model.

In essence automation operates under different guidelines when considering modelling resources. First it is
likely that resource levels will need to be set to cover peak need, even though use will be at low levels for much
of the time, and secondly, it is necessary to fully evaluate and model any additional work that is required to
prepare products for automated handling.

The resource budget, and the resulting inputs to any financial model, needs to reflect the resources that will
be required to deliver the operation in totality.
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Summary and conclusion

In summary, direct resource is resource that directly handles product (unload, load, pick), and can be
measured against pre-defined productivity rates.

Indirect resource is resource that completes tasks that support and enable the direct resource to execute
their roles. They do not handle product or directly impact productivity.

An indirect resource is difficult to manage against pre-defined productivity rates as they are less tangible
roles. They are often seen as non-value-adding tasks albeit still important.

Where companies are unable to measure actual hours per task, indirect resource can be planned as an overall
percentage of total Direct Resource hours, eg:

Total Direct hrs = 200, Indirect ratio is 12.5 per cent of direct, so indirect hours = 25 hrs

This additional cost can be seen as a ‘quick win’ cost area to focus on in order to drive savings in an inefficient
warehouse.

Having built up the resource model, you are able to transfer this data into a financial budget and will be
able to monitor the actual resource requirements and costs against those budgeted.

Productivity standards can also be compared with actual achievement and the resource model adjusted
accordingly.

Finally, the model can assist you in estimating prices for goods and services as the model can be adapted to
calculate not only the resource for the whole warehouse but specific operations or clients within it.

The data can also be introduced into an LMS which has further benefits.

According to WCS labour productivity improvements in the range of 15 per cent to 30 per cent are possible
and are commonly achieved. A 10-40 per cent operational cost reduction is not only attainable but is common
with the proper implementation of a labour management solution.
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12
Warehouse costs

Every dollar of cost (or expense) that is cut falls directly to the bottom line. This makes sense because it is true.
(ANONYMOUS)
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Introduction

The cost of operating a warechouse can average between 1 and 5 per cent of cost of goods sold depending on
the type of company and the value of its goods. In the 2017 WERC survey typical percentages were between 5
and 10 per cent with a median figure of 7.05 per cent and a best in class figure of 1.1 per cent. These figures
need to be taken in context. For example a pallet of laptops will take up the same amount of space and the
same amount of handling as a pallet of baked beans, yet the value of goods will be significantly different.
Hence the variation in the percentage cost of sales. Warehousing also makes up around 20 to 30 per cent of a
company’s total logistics costs with inventory carrying costs at a further 20 to 25 per cent.

The warehouse costs tend to be made up as follows:

e Labour: 45-50 per cent.

o Building: 25 per cent.

o Building services including utilities: 15 per cent.
e Equipment: 10-15 per cent.

e IT:5-10 per cent.

These figures will vary based on the amount of automation and technology utilized within the warehouse.

As a result, warehouse managers require a comprehensive knowledge of all costs and cost drivers within the
warehouse as they are under significant pressure to reduce costs yet continue to produce optimum customer
service with the added pressure of reduced inventory but increased numbers of SKU.

Managers are also expected to contribute data to the company budget and continually reassess the resource
and cost budget in line with the actual operation.

This chapter looks at the typical costs within a warchouse and aims to assist managers in understanding
these costs, enabling them to produce budgets, calculate return on investment for particular projects and use
the information for decision making, evaluating performance, activity costing and, in the case of third-party
logistics service providers, charging.

The chapter also compares traditional costing models with activity-based costing.

The chapter goes on to discuss the advantages and disadvantages of costing models such as open book,
closed book and cost plus.
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Types of costs

The costs typically associated with a warehouse operation are shown below:

Space costs:

o rent/leasing costs on building/land and building depreciation (depending on how the building and land has
been acquired);

® insurance;

e rates or local government taxes;

o utility and telecoms costs;

e fixtures and fittings depreciation;

e racking depreciation;

o refrigeration plant depreciation (if applicable);

® repairs and maintenance;

e cleaning, security, other building equipment depreciation;

o waste disposal.

Direct labour costs (fixed); warehouse operators:

wages including on-costs;
e personnel insurance;
safety wear (PPE);

welfare;

® training.

Indirect labour costs (fixed): warehouse management including supervisors and administrators:

wages including on-costs;
® insurance;

o safety wear (PPE);

o welfare;

® training.

Labour costs (variable):

e overtime, bonuses, agency labour.
Equipment costs (fixed):

o depreciation/lease costs/rental costs.
Equipment costs (variable):

e running costs, eg fuel, tyres, lubricants, batteries;

e packaging, pallets, stretch wrap.
Overhead costs (management, finance, human resources, I'T and administration):

e salaries and on-costs plus benefits in kind such as mobile phones, accommodation, etc;
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e company cars and running costs;
e office equipment and furniture depreciation/lease/rental costs;

e information technology costs (hardware and software).
Overhead costs (sales and marketing in 3PLs):

o salaries and on-costs plus benefits in kind such as mobile phones, accommodation, etc;
® company cars and running costs;

e marketing spend, eg advertising, exhibitions, brochures, etc.
Miscellaneous costs:

® communication costs;

® postage;

® bank charges and interest payments;
e funding costs/cost of finance;

® insurance;

e legal and professional fees;

e audit fees.

As well as wages and salaries, total labour costs include employer’s social contributions (including national
insurance contributions (UK) and pensions, paid on behalf of the employee) and other non-wage costs
including sickness, maternity and paternity costs, vocational training costs and recruitment costs plus any
benefits in kind which might apply.

As can be seen in Figure 12.1, the costs can be built up to produce a total warehouse cost. Third-party
logistics companies can add an element of profit in order to produce a costing model to charge clients. This
model can be used in conjunction with the resource model in Chapter 11 to calculate activity rates such as
handling costs per pallet and/or per case picked and cost per pallet stored.
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FIGURE 12.1 Simple warchouse cost tree
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Figure 12.2 provides a breakdown of the cost of ownership related to forklift truck operations.
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FIGURE 12.2 Breakdown of the cost of ownership — FL'T (courtesy of Toyota)
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Return on investment (ROI)

This is a measure used to evaluate the efficiency of an investment or to compare a number of different
investments. ROI is important to calculate because if an investment doesn’t have a positive ROI or if there are
other opportunities with a higher ROI, then the investment should not be made.

The calculation of ROI percentage is as follows:
(Gain from investment (or savings) — cost of investment) + cost of investment x 100

A similar calculation is the payback period. This basically measures how long an investment takes to pay for
itself. It does have drawbacks, however, as it does not properly take into account finance cost and opportunity
cost, the latter being what must be given up (the next best alternative) as a result of the decision.

During a recent voice picking trial a client calculated that their ROI, by replacing barcode scan picking, was
approximately 25.4 per cent in the first year with a payback period of nine and a half months.

The figures were as follows:

e pick productivity savings: £52,800;

e increased accuracy: £33,600;

e total savings: £86,400;

® investment in voice: £68,900;

o therefore (£86,400 — £68,900) + £68,900 x 100 = 25.4 per cent;
e payback period = £68,900 + £86,400 x 12 months = 9.6 months.

This isn’t a totally accurate picture as no account is taken of extra training costs, effect on the business during
the early stages of implementation, etc in the above calculation.

However, this does give the company a reasonably accurate picture of the potential ROI for other similar
investments.
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Traditional versus activity-based costing systems

According to Themido ez a/ (2000), companies in the past could keep unprofitable products and customers in
the hope that one day they would become profitable, because the winners would more than compensate for
the losers. In today’s economy the margin for error is much smaller and pressures are increasing on companies
to improve their bottom-line performance. Standard accounting methods are able to tell us whether we are
making an overall profit or not; however, it is more difficult to determine which customers, products,
processes, services or warehouses contribute most or least to that profit.

The knowledge of the real cost of a product or service and the cost to serve specific channels and customers
is very important to a company in today’s competitive market.

Christopher (1998) states that logistics costing systems ‘should be capable of not only identifying the costs
that result from providing customer services in the marketplace but also enabling separate cost and revenue
analyses to be made by customer type and by market segment or distribution channel’. ] M Keynes goes on to
say that ‘costs which are approximately right are much better than those which are precisely wrong’.

Managers therefore need to be able to calculate the cost to serve for each customer and where possible the
warehousing cost for each product.

From experience, smaller customers tend to be high maintenance. The 80/20 rule can apply in these
situations. The 80 per cent of customers generating 20 per cent of the revenue tend to be the more
demanding.

When I joined a third-party logistics shared-user operation I found that we had 29 clients in total. The
total revenue generated from 20 of the customers came to less than 10 per cent of total sales. At the time we
didn’t have the systems in place to calculate the profitability of each customer, but having evaluated each one
in terms of future potential we decided to terminate the agreements of 19 of the customers and as a result we
ended up with an increased profit margin.

In this section we will look at two types of costing system which are relevant to warehouse operations.
These are the traditional costing method and activity-based costing.
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Traditional costing methods

Traditional costing models tend to allocate overhead costs arbitrarily. Table 12.1 shows a typical warehouse
cost structure.
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TABLE 12.1 Warehouse cost structure

Space cost £1,677,000
Space as percentage of total warehouse cost 54%
Labour cost £1,200,000
Labour as percentage of total warehouse cost 39%
Equipment cost £215,000
Equipment as percentage of total warehouse cost 7%
Total direct cost £3,092,000
Overhead cost £742,000
Total cost £3,834,000
Overhead as percentage of total direct cost 24%
Example

In terms of storage, let us assume that our warehouse has 10,000 x 1.5 metre high pallet locations. From a
cost point of view each location costs £167.70 per annum. In order to allocate the overhead cost we need to
add a further 24 per cent to this figure, which comes to a total cost of £207.95.

In terms of labour, if we assume total labour hours within the warehouse each year of 120,000 hours our
labour cost is £10.00 per hour. By adding the overhead our cost comes to £12.40.

Taking this one step further, if we look at Customer A, who uses a large number of warehouse labour hours

and space yet his pull on management time, for example, is low, he is penalized for the way the overhead costs

have been allocated. See Table 12.2.
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TABLE 12.2 Overhead contribution

Number of pallet ~ Number of labour Total overhead Pull on management
locations hours contribution % time %
Customer 2,000 20,000 17.3% 5%
A
Customer 200 200 1.15% 10%
B

We will look at how shared-user warehouses can calculate storage and labour charges later in this chapter.

With the proliferation of products and service complexity, a single overhead rate is no longer sufficient.

In most cases overhead does not reduce as labour or equipment reduces. Therefore as volumes reduce,
overhead as a percentage of direct costs actually increases.

Overhead rates are also based on predicted volumes or utilization and therefore as utilization reduces the
percentage allocation of overhead needs to increase.

For example, go back to our shared-user warehouse and Customer A. If he decides to reduce his
stockholding and it is not replaced by another client, the charge per location needs to be increased. Based on a
reduction of 500 pallets, his overhead contribution reduces by 2.7 per cent (£20,125), yet the overhead cost to
the company is unlikely to reduce in the short term.

As can be seen, therefore, traditional costing methods have a number of weaknesses — which is why many
companies are turning to other methods of costing. Activity-based costing is one of these methods.
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Activity-based costing
According to Griful-Miquela (2001):

Activity-based costing systems are designed so that any costs that cannot be attributed directly to a product (or service) flow into the
activities that make them necessary. The cost of each activity then flows to the product(s) (or service) that makes the activity necessary

based on their respective consumption of that activity.

Activity-based costing looks to allocate indirect costs to processes in a way that accurately reflects how the
costs are actually incurred. This is in contrast to traditional costing methods.

When looking to introduce an ABC model, you need to have a comprehensive knowledge of the company,
its operations and the roles of each of the staff members. This is normally carried out by observing the
operation for a period of time and recording how long it takes for each activity.

A good guideline for selecting the cost drivers that most accurately reflect the cost of performing an activity
is to ask the people who do that work which elements will increase or decrease the time and effort required to
do their job. Table 12.3 provides an example.
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TABLE 12.3 Main warehouse activities and cost drivers (adapted from Griful-Miquela 2001)

Activities Cost drivers

Order receipt Order volume and order source (EDI, fax, phone or post)

Unload incoming goods ~ Quantity and unit load (pallets or cartons)

Palletize Quantity of cartons

Check incoming goods  Quantity and quality of supplier (including returns)

Put away incoming goods Quantity, cubic volume

Picking Number of visits to pick location, number of lines, number of units
Packaging and labelling ~ Number of orders picked

Replenishment Unit load quantity

Load outgoing goods Unit load quantity

Once all the operational and overhead costs have been calculated and each customer’s pull on the services
has been documented, companies can calculate the profitability of each client and see how this affects the cost
structure of the business.

The overheads should be allocated based on the actual management time dedicated to each activity and
customer. Cost of telephone calls, printing, etc should also be allocated on a usage basis for example.

This analysis of overheads is likely to be the most complicated to perform. This is the main difference
between ABC and traditional methods, where in the latter, overheads are allocated across all activities as a
percentage of cost. With ABC it is necessary to carry out in-depth studies over a period of time in order to
find the relationship between overheads, services and customers.

Once all of the activities have been evaluated and costs allocated to customers there is likely to be some
unused capacity.

For example, a warehouse with a total capacity for storage of 10,000 pallets is not going to be 100 per cent
occupied. Similarly, not all of the MHE and labour hours will be allocated to individual customers in totality.

It is therefore very useful to produce a table indicating the degree of utilization for all those areas.

These costs either need to be managed out of the operation through a reduction in labour and equipment,
for example, or taken into account when initially quoting the customer or allocating to a particular product, or
accepted in the short term as an inevitable cost and work towards increasing utilization or throughput to
allocate these costs to a new product or client. It is pertinent to point out here that 100 per cent utilization in
terms of both storage capacity and equipment utilization is not a positive thing.

If all the costs incurred are allocated against individual customers this will increase the charges to those
customers, which could result in lower sales and a further reduction in capacity utilization.

According to Griful-Miquela (2001), whenever unused capacity appears, it is necessary to analyse the
reasons leading to this situation. Depending on the reasons, the actions to be undertaken may differ. For
example, the degree of unused capacity can be an indicator of how the employees are allocated among the
different activities. It is possible to reallocate some of them with this information. For example, the in-
handling team may have additional capacity and could therefore be allocated to replenishment or picking
tasks. It is very important to analyse when a constraint appears. This might indicate the need for a new
investment in the short term or risk being unable to cope with future requirements if no action is taken.

As previously discussed, a warehouse cannot operate efficiently if it is 100 per cent occupied, therefore there
have to be some empty pallet locations. Similarly with labour, we have to take into account breaks during the
working day, varying capabilities and times of inactivity.

Table 12.4 shows an example of an ABC model. We have calculated the number of pallet spaces occupied and
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number of labour and MHE hours allocated to each customer. We have also allocated the management time
in hours per customer and allocated other overhead costs such as postage, legal expenses, insurance, etc on a
percentage basis, based on the administrative hours.
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TABLE 12.4 Example ABC model

MHE Overhead A Overhead
Space (no Labour(no No.of Administration Management B Other
of pallets)  of hours) hours hours hours costs
Total capacity 10,000 120,000 30,000 10,000 hours 20,000 hours 100%
pallets hours hours
Customer A 2,000 20,000 5,000 500 1,000 5%
Customer B 200 200 100 1,000 2,000 10%
Customer C 1,400 25,000 8,000 2,000 3,500 20%
Customer D 900 18,000 4,500 2,500 5,000 25%
Customer E 2,300 21,800 3,000 1,500 1,000 15%
Customer F 1,000 12,000 1,900 1,000 500 10%
Operational 1,500 18,000 5,000 1,000 4,000 0
leeway/unproductive
hours
Unused capacity 700 5,000 2,500 500 3,000 15%

The above hours can be further broken down into the individual activities within the warehouse and the
costs allocated by customer. These costs can then be compared to the actual charges levied to the customer
and any shortfall examined.

We can also calculate the total handling and storage cost per product line and then compare this to the
amount of revenue and profit gained from these lines. Shortfalls can result in a delisting of these lines and
removal from the warehouse.

Having calculated all of the above, we are also able to see the amount of unused capacity within the
warehouse.

The disadvantages of using ABC include the amount of work involved and difficulty in collecting accurate
data. Implementation can take time and there needs to be a cost-benefit analysis in terms of the time taken
and the benefits accrued. There may be an argument to allocate some costs less accurately if they are a small
percentage of the total cost.
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Charging for shared-user warehouse services

A shared-user warehouse is one in which a third-party logistics provider stores on behalf of a number of
different customers. They may be related in some way as suppliers to a particular retailer, for example, or
competitors who have decided to come together to share resource and save on outbound distribution costs.

Examples of the latter include bicycle manufacturers in the Netherlands who saw the storage and handling
of their products being specialized and potentially costly. Other warehouses can have very diverse clients.
When operating a third-party warehouse in the 1990s we had three toy companies, a book publisher, a drinks
manufacturer, two white goods manufacturers, a software company, a kitchen utensils manufacturer, a pet
food manufacturer and a photographic film manufacturer.

Products ranged from bulk block-stacked cans and bottles of beer, bulk block-stacked washing machines,
pallets of cartons containing toys, kitchen utensils, cans of pet food and books and shelves of software titles.

So how do you charge these clients for the storage, handling and despatch of their products?

Shared-user warehouse customers are normally charged on an activity basis. Typical methods of charging
are as follows.
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Storage charges

Storage charge examples:

e rate per pallet stored per week;

e rate per item stored per week;

e rate per square foot occupied per week;

e rate per cubic foot occupied per week;

e rate per tonne stored per week;

o rate per shelf location utilized per week; and

e fixed rental cost per week/month.

In the first six examples the rate is based on the unit of measure (UoM). This can cover clients who are storing
pallets or items such as white goods which can be bulk block stacked, clients who require racked pallet storage
or those who require smaller locations such as shelving or a combination of all three.

Note that within the rates charged there needs to be an element for access and working space.

Calculating the total number of pallets to be charged per week can be done in a number of ways:

o the highest number of pallets in store during the week;
o the average number of pallets in stock per week;
® opening stock plus intake; and

® opening stock plus intake minus despatches.

In scenario 1 (Table 12.5) the charge will be for 200 pallets, this being the highest number in stock that week.
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TABLE 12.5 Pallet storage charge calculations

Number of pallets/days Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Number of pallets 100 175 200 190 70 70 70
Intake 100 100 50 10 20 20 0
Despatches 25 75 60 130 20 20 0

In scenario 2 the charge will be for 125 pallets, this being the average over the week.
In scenario 3 the charge will be for 400 pallets.
In scenario 4 the charge will be for 70 pallets.

Most companies will look for a minimum charge. In this example the minimum charge is likely to be for

100 pallets.

In the case of a fixed rental cost per week or month, the client pays a fixed rate each week or month based on a
previously agreed area or number of UoMs. For example, a client may require an area of 1,000 square feet in

which to store product and carry out some value-adding services.

If the client does not use the whole space they will still be charged the full rate. From the client’s point of
view they are able to budget accurately each month. If the client exceeds the amount of space agreed they will

pay an additional charge.
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Handling charges

These are commonly known as RH&D charges, or receipt, handling and despatch. These are normally
charged on a rate per pallet in-handled. Companies have to be careful here as this only covers full pallets
handled in and handled out. If items are despatched as cartons an in-handling charge per pallet is normally
used together with a rate per case despatched.

The costs are based on the amount of time calculated to undertake each movement plus the cost of the
mechanical handling equipment utilized.

A typical example is shown in Table 12.6.
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TABLE 12.6 In-handling cost per pallet

Labour  Total Equipment Total
Labour charge per labour  costper equipment Total
Activity time hour cost hour cost cost
Unload 13.6 metre trailer (26 pallets) 0.5 £1700 £8.50  £10.00 £5.00  £13.50
hours
Take to racking 0.5 £1700 £8.50  £10.00 £5.00  £13.50
hours
Put away in racking 1 £1700  £17.00 £18.00 £18.00 £35.00
hour
Total cost £62.00
Cost per pallet in-handled excluding £2.39

administration and supervisory costs,

overhead and profit

In terms of outhandling costs, if it is the same full pallet we can use the same costs as above but in reverse

providing the times are the same to undertake each activity. If the despatch is in cartons or individual items

we need to calculate the amount of time it takes to pick and load an order.

For this rate we need to understand the customer’s outbound operation in terms of number of orders, lines
and units per order, packing and labelling requirements.

The cost build-up will be as follows:

e Labour — time

— checking time (if necessary);

collection of order;

travel time to each location;
pick time at each location;
travel time to despatch area;

labelling and packing time;

loading time.

e Equipment — time

use of powered pallet truck;

— contribution to voice technology for example.

o Other

— packing and labelling materials;

— supervisory and administration costs;

overhead;

profit.

Once calculated and divided by the number of cases per order we should end up with a cost per unit

outhandled.
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Value-added services

These would normally be charged on an hourly basis until a cost per unit can be calculated taking into account
the productivity, eg number of units labelled per hour. In this case you will also need to take into account the
cost of the labels and allocate space and equipment costs to the charge. You need to factor in the cost of
picking the products from their locations together with any ancillary items and the transfer to and from the
value-added services area. Supervisory costs should also be taken into account.
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Logistics charging methods

In both internally and externally operated warehouses, costs need to be presented to customers — whether
these are external customers or internal customers who have a cost attributed to their products.

As noted earlier, many businesses look at warehousing costs as a percentage of sales or production cost. In
some instances costs are applied on this basis. This can be dangerous unless there is a safety net for the
supplier. As throughput and storage decline it is unlikely that the number of people required will be reduced
at the same percentage rate. Also it is unlikely that the vacated space will be filled immediately. More often,
though, costs are presented to the customer as an internal or external charge supported, to different degrees,
by invoices and cost justifications.

The principles discussed earlier in this chapter identify the basis of justifying costs and charges for services
supplied. In the case of third-party supply this will be in the form of invoices. The following sections describe
how to construct those invoices or cost allocations.
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Open book

An open-book contract is based on total transparency between supplier and customer. The client is able to see
exactly what costs the third party is incurring and is able to discuss these costs and potential cost-reduction
strategies.

It is common in these types of contract to agree a management fee that is determined by performance. A
base fee will be agreed together with set targets. If the targets are achieved, the management fee will be paid in
full. If exceeded the management fee can be increased; if the third party falls short due to poor performance,
they could forfeit some of their management fee.

This type of charging allows the client to become involved in the process and identify areas where its own
performance can have an effect on the overall cost. Within an internal process the product owner can identify
which factors have an impact on the total product cost.
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Cost-plus contracts

These contracts are similar to open book; however, in most cases the ‘plus’ element is based on a percentage of
cost. This can lead to the perverse situation where the higher the costs incurred on the contract, the higher the
profit earned by the third party.

Cost-plus arrangements historically evolved to counter fears that fixed and variable rates masked true costs
and allowed third-party providers to extract high profits. Cost plus took the first step towards identifying cost
and setting (at the time) a ‘reasonable’ profit.

In these types of contract there needs to be stringent targets and a commitment to reduce overall costs. A
gain-share agreement where both parties ‘win’ when costs are reduced is a potential method of ensuring focus
on cost reduction. This is advocated in the outsourcing chapter by Kate Vitasek and her colleagues.
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Closed-book contracts

In these types of contract, charges are based on the activities carried out by the third party as discussed above.
The charges will include an element for overhead contribution and profit margin.

As volumes increase, so will the total revenue earned by the third party. Conversely, as volumes reduce so
will the third-party provider’s revenue.

With closed-book contracts customers get fixed, index-linked prices for given volumes and are unable to see
the actual third-party costs. Third parties will look to cushion some of the fluctuations in volume by imposing
minimum storage and throughput levels.

This type of charging has its advantages and disadvantages. The main advantage is that costs are closely
related to sales in terms of order through-put. Storage costs are based on the number of items stored and
therefore can highlight when stock levels are higher than expected.

The main disadvantage is that it is more difficult to budget as costs will vary month by month depending
on activities within the warehouse.

Secondly, rate reviews tend to occur annually and therefore do not reflect performance improvement as it
occurs.
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Hybrid

There are a number of different charging systems which can take elements of the above and combine them —
for example, charges for fixed items such as property rental and I'T assets may be paid for on an open-book
basis while item throughput can be charged for on an activity basis.
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Summary and conclusion

Warehouse managers require a comprehensive understanding of the costs that relate to their warehouse
operation. This is not only to contribute to the company budget but also to enable the company to allocate
costs to products or, in a third-party relationship, to charge for the services provided. It can also identify loss-
making customers or products if we delve deeply enough into the figures.
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13
Performance management

What you do not measure, you cannot control. (TOM PETERS)
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Introduction

In today’s economy it has been said that the customer is no longer king but dictator. With the proliferation of
websites reviewing products and services it has become even more important to match or even exceed
customer expectations in terms of quality and the service provided. Customer loyalty is on the wane with
companies having to compete much harder to retain customers.

One example of poor service can far outweigh all of the times where deliveries were made on time and
complete.

A recent Honeywell survey (2015) reported that the average global cost of one picking error is $59,
resulting in distribution centres losing on average more than $400,000 annually on miss-picks.

Respondents said the cost of a miss-pick in the United States ranks highest ($67), followed by France
($60), Germany ($52) and the United Kingdom ($50). Not only are companies likely to lose customers but it
also directly affects the bottom line.

No longer can companies take an order and quote a 28-day delivery service; in most cases delivery is
expected next day and in some cases even on the same day.

The next point to note is that it is far cheaper to keep an existing customer than find a new one. Therefore,
satisfying your current customer base is paramount.

Well-established research by Reichheld and Teal (2001) found that, for many companies, an increase of 5
per cent in customer retention can increase profits by 25 to 95 per cent. The same study found that it costs six
to seven times more to gain a new customer than to keep an existing one.

From a warehouse perspective this means that you have to ensure accuracy, quality, timeliness and cost
effectiveness within the processes you control. By doing this, you are contributing to a high-performance
operation and as a result, contributing to customer satisfaction and retention.

As discussed previously, the warehouse operation is crucial in ensuring that the customer gets the right
product at the right time and in the right condition.

This chapter looks at why we need to measure performance, what we need to measure and how we can use
this information to improve our overall service to our customers.
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Why do we need to measure?

There are a number of reasons why we need to measure performance and productivity within the warehouse.
We measure because we need to:

® cnsure customer satisfaction through service improvement;

e ensure that there is a culture of continuous improvement within the operation;
o discover potential issues before they become major problems;

e train staff in the right areas; and

o reward staff where appropriate.

Unless we measure our performance against our customers expectations and continually improve on that
performance, we are not only in danger of losing our customers but we will also incur additional costs.

For example, incorrect item or quantity of items sent will incur the following:

e Finance department is affected by delayed payments and possible penalties.
o Inventory department has to provide extra stock cover.

e Sales department has to handle complaints and authorize returns.

e Transport department has to effect extra deliveries and collections.

e Warehouse has to re-pick and re-pack thus duplicating activities.

o A full returns procedure has to take place.

e Possible product disposal/write-off.

o Review of processes needs to take place.

e Potential additional training required.

o Potential loss of sale if incorrect item sent was required by another customer.
e T oss of product if client keeps the over-delivered product.

e Potential loss of customer.
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What should we be measuring?

According to Ackerman (2003), we should be measuring four areas within the warehouse:

o reliability;
o flexibility;
® cost; and

® asset utilization.

Reliability includes on-time delivery, order fill rates and accuracy. Order cycle time is probably the best
measure of flexibility as it covers all aspects of the customer order process: how we handle the order initially,
whether we have the stock available, how quickly we can process the order through the warehouse and, finally,
how quickly we can deliver to the customer.

Cost measurements include cost as a percentage of sales and productivity against labour hours. Asset
utilization will include efficient use of warehouse space, MHE, staff and storage equipment.

Warehouse utilization is normally measured in the amount of floor space utilized. However, it is more
realistic to measure the cubic utilization of the building. Other companies will look at the number of pallet
locations utilized against the total number of locations available.

Frazelle (2002) suggests that as occupancy rates exceed 86 per cent utilization, productivity and safety
decline exponentially with each percentage point increase in occupancy. He goes on to say that warehouses
managed in real time might be able to operate at 90 per cent occupancy, although this is wholly dependent on
the accuracy of the system and the experience of the warehouse team.

The introduction of a new client into a shared user warchouse recently together with an increase in stock
holding of a current customer resulted in a utilization figure of 98 per cent. This was not sustainable and
slowed the operation down appreciably.

Third-party logistics companies will look to increase space utilization to the maximum as this is a revenue
stream for them. However, productivity reduces significantly when space is at a premium. The coordination of
pallets out and pallets in (in that order) is paramount, otherwise major bottlenecks appear.

In order to ensure that you provide your customers with the service they require, you need to understand
your customers’ requirements both as a whole and individually and, secondly, the limitations you have within
your company and operation.

Performance is a broad term that covers both overall economic and operational aspects. Slack ez a/ (2001)
offer the following description of high-performance operations that most companies strive to accomplish:

o High-quality operations don’t waste time or effort having to re-do things, nor are their internal customers
inconvenienced by flawed service.

e Fast operations ensure a quick turnaround of orders.

o Dependable operations can be relied on to deliver exactly as planned. This eliminates wasteful disruption
and allows the other micro operations to operate efficiently.

e Flexible operations adapt to changing circumstances quickly and without disrupting the rest of the
operation.

e Low-cost operations lead to higher profits as well as allowing the company to sell their products at a
competitive price.

One of the main things to understand is that in terms of performance measures, you need to:

e monitor performance against the criteria that are important to your customers (delivery of the perfect
order);

® monitor performance against the criteria that are important to you (costs).
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As can be seen in Figure 13.1, different players have different ideas as to what is important in terms of
performance measurement. The figure depicts which key performance indicators (KPIs) are important to a
retailer and which are important to their third-party logistics service provider.
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FIGURE 13.1 Retailer and third-party KPIs (courtesy of Steve Whyman)

* Costs as a % of sales * Logistics costs — absolute
e Fixed cost/variable cost split and e (Cost per linelorder
YOY change ¢ LUnits/cases per man hour
¢ YOY cost increase versus YOY * Management fee/incentive
sales increase won/lost
¢ Inventory value change versus * % pick accuracy
sales value change YOY * Service level - delivery to
Freight costs as a % of COGS schedule
e (Costs as a % of sales — new ¢ Direct/indirect hours
stores versus LFL stores * Lost time/cost
s \Waste costs — (product/late s Cost per pallet — core/seasonal
delivery, etc) flex
¢ Segmented cost to serve —eg
product/store format/channel
* On shelf availability/lost sales
opportunity
Consumer/investor centric H Operational centric

The best measures therefore are those that are aligned to and governed by customer expectations. However,
they also need to be aligned to your company’s resources.

According to Rushton, Croucher and Baker (2010), there is a need to balance the level of customer service
with the cost of providing that service. They go on to say that the cost of providing a given service is markedly
higher the nearer it reaches the ‘perfect service’, that is, 100 per cent on time in full.

For example, 100 per cent next day, on time, in full may only be achieved by having sufficient inventory to
satisfy every customer’s needs, and every order that leaves the building needs to be double or triple checked for
accuracy.

They say that the cost of an increase in service from 95 per cent to 100 per cent will be far greater than an
increase from 70 to 90 per cent, as can be seen in Figure 13.2. This may be anathema to certain companies
and cultures where service is overriding and paramount; however, you have to be realistic and accept that 100
per cent on time in full every time is desirable but not always achievable.
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FIGURE 13.2 Cost of service improvement (courtesy of Rushton, Croucher and Baker 2010)
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Productivity is part of the overall performance umbrella: productivity output such as goods and services
produced in relation to inputs that include labour, finance, material and other resources.

Warehouse managers have a number of inputs and resources under their control including labour and
MHE. The key to running an efficient warehouse is to make best use of these inputs.

The essence of productivity measurement is the recording and analysis of the time it takes to perform each
handling movement within the warehouse. This seems a daunting task. However, if you are to continually
improve the operation you need to be able to measure it accurately. Not only do you need to measure each
activity but also measure it at different times of the day and undertaken by different people.

The task, of course, is much easier if you are using technology such as voice or radio data terminals, where
the system can log start and finish times. As previously discussed, this technology can record all the
movements and tasks performed by operators in the warehouse, providing reports that the warehouse manager
can use to assess and improve performance.

The example in Table 13.1 shows a typical manual record of work.
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TABLE 13.1 Manual record of work

Name: D Morgan

Shift No. 1

Area: zone 1

Day: Monday

Task description  Start time Finish time Volume Lines per order Equipment Measure
Pick order 123456 08.45 09.03 50 cases 5 PPT 167 cases per hour
Pick order 123498 09.05 09.30 80 cases 6 PPT 192 cases per hour
Stretch wrap pallets ~ 09.31 10.07 24 pallets S/W machine 40 pallets per hour
Load trailer ab072 10.08 10.38 24 pallets PPT 48 pallets per hour

When measuring these activities you also need to take into account the following:

® preparation time (collecting equipment, pallet, paperwork);
e human factors (skills, motivation, fatigue, breaks);
e mechanical factors (battery changing, attachment changes, refuelling); and

e operational factors (location system, product placement, congestion).

These can be a significant percentage of the time taken to undertake the task.

If you are a third-party operator you need to know how long it takes you to undertake the different tasks
associated with the warehouse in order to quote and charge your customers accordingly. Chapter 12 looks at
third-party warehousing and how to cost each activity.

The crucial factor in any form of productivity or performance measurement is to ensure the cooperation of
staff.

The staff need to know how the measures are derived and why they are important. They must be made
aware of the reasons behind the measurements, what the information will be used for and that they will also
become beneficiaries of an improved operation.

Finally, you need to decide whether the measures are individual or taken on a group basis.

To put Tom Peters’ remark, quoted at the head of this chapter, another way: you can’t manage what you
don’t measure.

There are many areas within the warehouse where performance is key to the company’s wellbeing.

As mentioned previously, getting the right product to the right customer in the correct quantity and
condition, on time and at a competitive price are key to retaining that customer. Today some will also add the
need to be environmentally friendly as well.
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How to choose the right performance measures

Each company will have different priorities, a different customer base and a different method of operation. In
order to choose the most appropriate measure you need to undertake the following:

Understand your business and its strategy.

Decide on the objectives.

Understand which KPIs are likely to assist in meeting the objectives.
Ensure the KPIs are aligned with other KPIs within the company.
Nominate KPI owners.

Ensure that everyone ‘buys into’ (ie, is on board with) achieving the targets. If the KPI isn’t relevant,
replace it.

If the KPI isn’t achieved analyse why and if necessary revise it.

Vitasek (2004) developed a process that helps to establish department metrics that support the overall
corporate objectives and links accountability to achieve goals where the work gets done. It also creates an
environment where employees use their metrics to drive positive change in the business.

For example, if the company goal is to reduce order lead time and improve accuracy the targets shown in

Table 13.2 can be set for specific departments.

524



TABLE 13.2 Department metrics (courtesy of Vitasek 2010)

Department Target

Receiving Reduce dock to stock time
Customer service Reduce order process time

Picking Improve pick accuracy
Increase pick productivity

The first task in any performance measurement system is to understand the vision of the company and how
your department can assist in achieving the company’s goals.

Too often department heads will produce key performance measures which they are comfortable with and
which are easily achievable but are not aligned to the company’s vision and are rarely of interest to senior
managers. Departments end up with too many measures, which detract from the day-to-day running of the
operation.

The measures you choose need to be SMART. That is, they need to be:

e Specific. Objectives should specify what they want to achieve. Are they clear and unambiguous?
® Measurable. Can we put a value on the KPI? Eg How much, how long, how many?

e Achievable. Are the targets you set achievable and attainable?

o Relevant. Are the measures relevant to the overall goal and strategy of the company?

e Timely. Are the timescales realistic and how often do you measure?

You need to ensure that the data collected is accurate.

Moseley (2004) and Vitasek (2004) suggest that when introducing key performance indicators you should:

o use terminology that your staff understand and is meaningful to them;

e understand what your staff need to do to improve service or reduce costs as identified by the KPIs;
e try to use common industry KPIs so that you can benchmark your own operation against your peers;
e review the data regularly and look for specific trends;

® not overreact to a particular data point;

e only introduce measures you know you can implement, measure and improve;

e only introduce cost-effective metrics, ie ensure that it doesn’t cost you more to manage than the likely
savings you make;

® be seen to be using the data; there is nothing more frustrating than collecting data which isn’t used.
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Traditional productivity measures

There are many traditional productivity measures in use in today’s warehouses.

The first of these group measures are based on labour, space and equipment utilization.
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Labour hours’ utilization

As a guideline the best in class WERC benchmark measure (2016) for this KPI is 92.5 per cent with a
median figure of 85 per cent utilization taking into account breaks etc.

This measurement looks at the utilization of labour hours within the warehouse based on the total number
of labour hours available to work over a particular shift, day or even week. The available hours should not
include breaks.

The calculation is:

(Labour hours used x 100) + labour hours available
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Warehouse area utilization

This can be measured in a number of different ways. We can look at floor space utilization but more
realistically we should measure the cubic capacity of the warehouse.

Alternatively, we can measure the number of pallet locations utilized against the total possible locations.

The calculation is:
(Space used x 100) + space available

For example, space utilization = 8,600 pallet spaces occupied + 10,000 pallet spaces available = 86 per cent
utilization.

If your warehouse has a number of different sections with racking in some areas and floor storage in others
then a number of calculations will be required.

Note that you need to measure the space that can be specifically used for storage. Areas used for goods in,
despatch, value-adding services, etc should not be included in your calculations.

Although improving space utilization is an important goal for any warehouse, the key to improving overall
warehouse productivity, that is space and labour, is to find the best compromise between storage utilization
and handling efficiency.

As a guideline, the best in class WERC benchmark measure (2017) for this KPI is > 91.6 per cent with a
median figure of 84.00 per cent.

Note that most writers suggest that 86 per cent is the optimum utilization percentage as any figure above
this can reduce productivity and increase the potential for health and safety issues.
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MHE utilization

As a guideline the best in class WERC benchmark measure (2016) for this KPI is > 97.04 per cent utilization
with a median figure of 80 per cent.

Note that the utilization figure is based on available hours having taken into account down time for repairs
and servicing.

The calculation is:
(MHE hours used x 100) + MHE hours available

The next group of measures looks at cost performance.
In financial terms, measures include cost as a percentage of sales and cost per order despatched.

These are calculated as follows.
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Cost as a percentage of cost of goods sold

As a guideline the best in class WERC benchmark measure (2017) for this KPI is < 1.674 per cent with a
median figure of 5.00 per cent.

The calculation is:

(Total warehousing cost x 100) + total sales revenue
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Cost per unit despatched

As a guideline the best in class WERC benchmark measure (2016) for this KPI is $0.23 with a median figure
of $1.405.
The calculation is:

Total warehouse cost + total number of units shipped

The above performance cost measures need to be handled with care. Cheaper products despatched from the
warehouse can result in a higher cost per order, which is not a reflection of increased costs in the warehouse

but the nature of the products themselves.
The third group is based on productivity measures.
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Lines picked per hour

As a guideline the best in class WERC benchmark measure (2017) for lines picked per hour is > 92.8 lines per
hour with a median figure of 34.

The calculation is:

Lines picked + total hours available
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Units picked per hour
As a guideline the best in class WERC benchmark measure (2016) for cases picked per hour was 191.2 with a

median figure of 67.
The calculation is:

Units picked + total hours available

The unit in this example can be an individual item, a carton or a pallet.
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Dock-to-stock time

This is the time taken from arrival of vehicle on the receiving bay to visibility of stock on the system.

As a guideline the best in class WERC benchmark measure (2017) for this KPI is < 2 hours with a median
figure of 6 hours.

This is important as the product isn’t available for sale unless it is shown as available on the system.

The final group is based on customer service measures.

534



Order accuracy
The calculation is:

(Orders picked and despatched accurately x 100) + total orders received

As a guideline the best in class WERC benchmark measure (2017) for this KPI is > 99.8 per cent with a
median figure of 99.3 per cent.
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On-~time shipments

As a guideline the best in class WERC benchmark measure (2017) for this KPI is > 99.90 per cent with a
median figure of 99.0 per cent.

The calculation is:
Orders delivered as per customers’ requests x 100 + total orders received

In terms of performance measures, the 12 metrics most commonly used in distribution centres, according to a
recent survey in the United States by WERC (2017), are as follows:

e average warehouse capacity used,

o order-picking accuracy (correct number of lines and units delivered);
® on-time shipments (orders delivered as per customers’ requests);
e peak warehouse capacity used;

® part time workforce to total workforce;

e overtime hours to total hours;

e contract employees to total workforce;

e on time ready to ship;

e cross-trained employee percentage;

e inventory count accuracy;

e percentage of supplier orders received damage free; and

e order fill rate.

Interestingly only seven out of the twelve metrics also appeared in the 2016 report. Newcomers include
numbers 5, 6, 7 and 9, which are very employee-focused. A full list of warehouse performance measures will
be included later together with actual metrics from the study.
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New perfor mance metrics

One of the most common measures in the United Kingdom today is OTIF (on time and in full).

This metric has been joined by the perfect order metric as the most popular customer service metric. This
not only requires on time in full delivery but also the item has to be damage free, have the correct
documentation and label and finally an accurate invoice.

In the following example all four metrics are measured individually and then multiplied together to produce
the perfect order percentage:

On-time delivery = 97 per cent

In full delivery = 98.5 per cent

Damage free = 99.5 per cent

Accurate documentation, labelling and invoicing = 98 per cent

Therefore the perfect order metric is 97 per cent x 98.5 per cent x 99.5 per cent x 98 per cent = 93.2 per
cent.

In terms of OTIF, we get a result of 95.5 per cent (97 per cent x 98.5 per cent).
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Inventory measures

A warehouse manager is tasked with accounting for and measuring inventory but has limited influence on the
level of inventory held in the warehouse. However, you may be asked to produce the following metrics.
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Stock cover in days

As a guideline the best in class WERC benchmark measure for this KPI is <14 days with a median figure of
45 days.

This can be calculated by dividing the current level of stock by the total annual sales and multiplying by
365. This can be done using the actual number of units in stock or the value of the stock. This tells us how
many days’ cover we have of stock.

For example, in Table 13.3 we can see that product code 99172100 has two and a half years’ worth of stock
in the warehouse. On the other hand, product code 90152100 only has five days’ stock in the warehouse.
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TABLE 13.3 Stock cover calculations

Product code Number of units in stock Annual sales in units Stock cover (days)

90132100 500 4,000 46
90133100 1,400 3,250 157
90133200 1,000 800 456
90152100 30 2,000 5
90153100 40 50 292
90153200 80 500 58
99172100 1,000 400 913
99173100 16 800 7
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Stock turn

This can be calculated by dividing the total number of units sold by the average number of units in stock.

For example, in Table 13.3 product 90132100 has a stock turn of eight, which is reasonable, whereas
product code 99172100 has a stock turn of
0.4, which means that the stock turns over less than once per annum — in fact once every 2.5 years.

These calculations can be used to determine stock ordering policy and also whether some stock should be
returned to the manufacturer, a sales campaign organized or the stock is disposed of. Other possibilities are to
put the stock onto an auction site such as eBay, sell to market traders at a heavy discount, send to charity or
sell to the staff at a discount.

The days’ stock figure should be aligned with the supplier lead time, the criticality of the item and the
availability of the item from other sources.

As with many aspects of logistics, a balance needs to be reached between ensuring the maximum possible
service with a minimum stockholding.
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Stock/inventory accuracy

Another example of inventory measures includes stock accuracy. Whether stock is counted once, twice a year
or daily by cycle or perpetual inventory counting, stock accuracy is an important measure. The more accurate
the stock the more likely you are to fulfil orders correctly and increase efficiency.

Measures include the following:
Location stock accuracy percentage = (number of correct locations + number of locations counted) x 100
Stock line accuracy = (number of correct lines counted + total no of lines counted) x 100

Stock unit accuracy = (actual quantity by SKU + expected quantity by SKU) x 100

As a guideline the WERC best in class benchmark measure (2017) for this KPI is > 99.9 per cent with a
median figure of 99.0 per cent.

Many companies compare the value of goods in the warehouse to book stock as a measure of stock
accuracy.

Reporting a 100 per cent accurate stock count because the stock value is as expected and therefore ‘correct’
can hide a number of sins.

Surplus obsolete stock in the warehouse amounting to £10,000 with a corresponding shortfall of £10,000
worth of popular items, although potentially acceptable from a finance department viewpoint, can significantly
affect the warehouse operation. Interestingly this is a measure which has entered the top 12 WERC KPI this
year.

Accuracy by line and by location is paramount for an efficient warehouse. Inventory count accuracy by
dollars per unit is a finance measure not a warehouse measure.
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Damaged inventory

This measures the amount of damage caused within the warehouse. It can be measured by dividing the total

number of damaged items by the total number of items processed through the warehouse. It can also be
measured in monetary terms:

Damaged items percentage = items found damaged + items despatched per month x 100

Some companies will include damaged items within shrinkage. Best in class from the 2016 WERC survey is <
0.01 per cent with the median figure at < 0.25 per cent.
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Hard and soft measures

The above forms of measurement are referred to as hard measures. By this we mean they are relatively easy to
measure, being quantifiable and less ambiguous.

Having been appointed customer services manager for a third-party warehouse operator, I was constantly
being told by our customers how poor our service was. I decided to introduce performance measures into the
operation to enable us to either refute the customer claims or improve the service in the areas where we were
failing.

We looked at which measures were important to our customers.

Once the measures were in place we were able to prove to our customers that our service was in line with
the Service Level Agreements and reasonably in line with their expectations. The problem in the past was that
customers only remembered the times when service was below standard. Once the measures were in place this
changed the customers’ perceptions immediately.

Staff were tasked with producing key performance indicators for the areas which were important to our
customers. These were discussed at monthly review meetings and any shortfall in service was examined in
detail. This took the adversarial approach away from the meetings and both the good and bad performances
were discussed and evaluated.

In contrast, soft measurements are those that deal with intangible attributes.

A typical example is customer satisfaction with accuracy of delivery when we ask the question — how are we
doing? Soft measures are good at measuring perceived changes and will often provide a more complete picture
of success compared with narrowly focused hard measures.

Soft measures are difficult, but not impossible, to define and measure. For example, a survey via a
questionnaire can be used to assess several aspects of user satisfaction, for example on a scale of 1 to 10. The
survey can be repeated at appropriate intervals to examine changes in perceived service.

Surveys can be used to improve service quality by asking customers to score the provider against a company
thought to be excellent in its market.

Research by Landrum e a/ (2009) has shown reliability and responsiveness to be the most important
contributing factors to service quality. Reliability factors include the following:

e providing services as promised,;

dependability in handling customers’ service problems;

performing services right the first time;
e providing services at the promised time;

e maintaining error-free records.

As can be seen, these measures relate very closely to the perfect order metric.
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Integrated performance models

Integrated performance models are a mix of actual performance data and customer perception. The data is
compiled from actual performance reports and from questionnaires sent to customers on a regular basis.

As can be seen from Table 13.4, each category is given a target rating and a weight of importance. This
produces a target score by multiplying the two together.
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TABLE 13.4 Integrated performance model (adapted from and printed with permission of Tompkins
Associates 1998)

Category Target rating | Weight | Target score | Rating | Actual score
Perfect order completion 5 50 250 12345 150 (R)
Inventory accuracy 5 40 200 12345 200 (G)
Housekeeping/safety 5 40 200 12345 160 (A)
Labour productivity 5 30 150 12345 120 (A)
Space utilization 4 30 120 12345 90 (A)
Labour utilization 4 30 120 12345 90 (A)
Damaged items 5 30 150 12345 90 (A)
Warehouse layout 4 20 80 12345 100 (G)
Equipment utilization 4 10 40 12345 50 (G)
Staff training 5 10 50 12345 50 (G)
Environmental 4 10 40 |12345 20 (R)
TOTAL 300 1,400 1,120 (R)
Performance index 80%

NOTE (R) = Red (poor); (A) = Amber (caution); (G) = Green (good).

An actual rating is also given based on the results of the survey and the actual performance, which in turn
produces an actual score.

Areas which are underperforming against target are highlighted using the red, amber and green (RAG)
model. The red areas are the ones which will require immediate attention whilst the amber areas will need to
be tackled once the red areas have been improved.

As can be seen from the table, perfect order completion is given a target rating of 5 out of 5, with the
highest weighting of 50, giving a target score of 250.

The categories are chosen to reflect the vision of the company and need to be SMART.

In any form of performance measurement you need to ensure that your measures are aligned with your
customers’ requirements and expectations. For example, 100 per cent despatch of what’s available from the
warehouse is not always the same as the quantities ordered by the customer. The order may have been
adjusted by the sales staff before it reached the warehouse.

Secondly, 24-hour despatch from order receipt at the warehouse may not be 24 hours from the placement
of the order. The order could have been delayed in customer services.
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Benchmarking

This section looks at benchmarking and how it can assist you in your operation.

Benchmarking has been around since the early 19th century; however, it came to the fore in the 1980s
when it was championed by the Xerox Corporation.

It is a process of comparing performance with operations of other companies, or operations within the same
company, identifying high-performance or best-in-class operations and learning what it is they do that allows
them to achieve that high level of performance.
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Why should we benchmark?

Benchmarking enables us to:

e understand our own performance;

o identify any shortcomings;

e introduce training programmes;

o discover what others are doing better;

e identify performance targets that can be demonstrated to be achievable;
® accelerate and manage change;

® improve processes;

e understand what is best practice.

A word of caution. Benchmarking may point to best current practice but not to best possible practice. ‘As
good as’ is not ‘better than’. It is not a substitute for creativity and innovation.
Benchmarking can be undertaken both internally and externally. There are a number of supply chain and

logistics related benchmarking clubs. These include the Chartered Institute of Logistics and Transport’s
Logmark, Benchmarking Success and the United States’s WERC, CSCR and DLMB Consortium.

In terms of external benchmarking you need to choose your partners carefully. To this end there are also
industry-specific benchmarking surveys such as those produced by the Institute of Grocery Distribution for
retailers.

As in performance measurement, there are pitfalls to avoid. Benchmarking should not be considered until
you have an intimate knowledge of your own processes and results. Secondly, do not select processes to
benchmark that don’t have sufficient potential for improvement.

The principles of benchmarking are as follows:

collaboration;
e confidentiality;
e value;

o flexibility;

e honesty;

® openness; and

® reputation.

There is always likely to be a reluctance to share information with competitors. However, in order to produce
meaningful results, honesty and openness are paramount.

One potential method of ensuring confidentiality and anonymity is to utilize a third party such as a
benchmarking group, a consultancy or a university.

The example in Table 13.5 is from Mondeléz, who benchmark each of their distribution centres Europe-
wide. All the centres work towards the same targets to enable a comparison across sites and ensure best
practice is achieved.
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TABLE 13.5 Mondeléz benchmarking model

Country and Site
UK:3PL A
Category Units
Warehouse Operational metrics Cases despatched (total) Number
Pallets despatched (total) Number
Case pick pallets despatched %
Total warehouse cost including overheads £
KPIs Full pallet pick %
Cost per case despatched £
Cost per pallet despatched £
Service KPIs Case fill (Log Ops responsible) %
On time in full (Log Ops responsible) %
Transport IB Operational metrics Number of cases received Number
Number of pallets received Number
Number of loads received Number
KPIs Vehicle utilization %
Transport OB Operational metrics Number of cases despatched Number
Number of pallets despatched Number
Number of loads despatched Number
KPIs Vehicle utilization %
Inventory Operational metrics Total inventory value Euro
Total warehouse pallet capacity Number
Number of pallets in stock (month end) Number
Value of inventory written off (Log Ops responsibility) Euro
KPIs Warehouse utilization %
Safety KPIs LTIFR (global definition) Number
Total number accidents Number
Number of lost time accidents Number
Quality Operational metrics Number of pallets on hold or in quarantine Number
KPIs Cases damaged in transit Number
Cases damaged in warehouse Number
Transport security incidents reported Number
Environment Operational metrics Electricity consumption KWh
Gas consumption Cubic M
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Transport CO, emissions Tonnes
KPIs Outbound CO, per pallet shipped Tonnes

KPIs Electricity consumption per pallet shipped KWh

IB = Inbound
OB = Outbound
LTIFR = Lost Time Injury Frequency Rates

There are eight major areas made up from 34 individual measures. Utilizing this benchmarking tool, the
Mondeléz team is able to compare its own in-house operations with that of their third-party logistics
providers.

Table 13.6 shows an internal benchmarking model from Wincanton, a UK third party logistics provider.
Targets were set and then compared against actual results.
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TABLE 13.6 Internal benchmarking (courtesy of Wincanton)

Wincanton Benchmark Model: Output  Back to Data Input

Site: Midlands No.4 Date: 15/02/2017 L

Total hour wtilization - Target vs actual MHE hours utilization - Target vs Actual over tima on graph
0000 e 150%. o Actual hours used | | 400,000 ———— 1609 s MHE hours used fmace 6 limes]
200000 — 100%. = Target hours used 10085 MHE hours target
100,000 — 50% Hours score 200,000 —_—

5% » MHE scone
a ; i 1] = Target score i a o Tirgkt
180272017

Ahoad/|Bohind) 100% optirmum
hours

Total hours used Actual used Target hours  Current score standard

Tosal full-tims standard hours paid 253689 234000 73.79% -6% 187200
Tesal full tiresd ewectinns bours. pad 2127 787 1081% —B9% 30
Asency hours paid 2655 30047 107.76% 0% 31238
Total hours used 284804 273334 T6.78% -3% 218667
Bond truck [] 0 0.00% % 0
Hand palel trecks e ] B99% 7% £A5
Powered palol Tucks T 0528 G0.65% —19% EFIED)
Counter-balanee trucks 13456 11522 T0.88% 9% 9537
Reach trucks 72149 I61TT 39.78% =4l 28941
Marrowe aisle tucks 17046 1677 T8T% ~T2% 1342
Low-levol order pickors 215788 124452 A6, 148% =3d% OS5
MHE hours usse 378551 216434 45.63% —34% 172347
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Balanced scorecard

The balanced scorecard, developed by Kaplan and Norton (1996), is another method of recording
performance (see Figure 13.3 on p 386).

552



FIGURE 13.3 The balanced scorecard (Kaplan and Norton 1996)

Financial

To succeed financially
how should we appear
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Learning
and growth

To achieve our vision how
will we sustain our
ability to change
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The scorecard looks at a number of dimensions, which include finance, customer satisfaction, internal
processes and staff development and innovation.
Each measure will have objectives and targets, which are measured against actual performance.

Introducing a balanced scorecard approach should result in better processes, a motivated team of people,
increased customer satisfaction and improved communication.

As can be seen from the Mondeléz example, the warehouse operation will contribute to the overall company
scorecard. The Mondeléz scorecard has specific sections on warehouse operations, inventory, quality, safety
and the environment — all of which can be integrated with other departments operating within the company.

The performance metrics shown in Table 13.7 were elicited from WERC members and readers of DC
Velocity in 2016 and 2017. We have chosen our top 16 metrics with a cross section across customer
satisfaction, supplier performance, accuracy, utilization, productivity and inventory measures.
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TABLE 13.7 WERC performance metrics (2016 and 2017) (courtesy of WERC)

Lowest 20% of Top 20% of

Metrics responses Typical responses Median

Perfect order index < 81.4% 290% and < 96% < 99% 95%

Internal order cycle time > 28.6 hours 2 6 and < 15.09 < 2.44 hours 8 hours
hours

Cost as a % of COGS >15.4% > 4.026% and < 1.674% 5%
7.96%

Order-picking accuracy < 98% 2 99% and < 299.9% 99.45%
99.6%

On-time ready to ship < 95% > 98% and < > 99.9% 99%
99.1%

Average warehouse capacity used < 70% > 80% and < 91.6% 84.00%
85.00%

Annual workforce turnover > 26% 210% and < 15% < 2% 11%

Labour productive hours to total < 75% 285%and < 87% =2 92.5% 85%

hours

Dock-to-stock cycle time in > 22.06 hours 24 and < 8 hours 2 hours 6 hours

hours

Lines picked and shipped per < 12.7 lines per 225and <47.6  292.8lines per 34 lines per

hour hour per hour hour hour
Cases picked and shipped <20 250and <86.4  191.2 67
Pallets picked and shipped per < 4 pallets per 27and <14 per 2 28.4 pallets 10 pallets per
hour hour hour per hour hour
Inventory shrinkage as % of total > 2% 20.1% and < 0.5% < 0.01% 0.25%
inventory

Inventory count accuracy by < 91.782% 2 98% and < 299.9% 99.0%
dollars per unit 99.32%

Days on hand, finished goods > 90 days >30and <52.2 <15 days 40 days
inventory days

Supplier on time delivery < 80.0% 290 and < 95% > 99% 95%

KEY < Less than; > Greater than; > Greater than or equal to; < Less than or equal to

The best in class figures are definitely targets to benchmark against. However, this will very much depend
on the types of companies who replied to the survey. Ninety-one point six per cent warehouse space
utilization suggests a very slick operation with real-time technology at the forefront of operations. Note that
this figure may not fully reflect best practice. Many studies have shown that an average warehouse capacity of
between 80 and 86 per cent allows the warehouse to respond efficiently to shifts in demand.

Companies are able to benchmark their own activities against those in the survey including by sector by
visiting www.werc.org
Health and safety metrics will be covered in Chapter 15.
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Summary and conclusion

Measuring performance is key to running an efficient operation. However, the measures need to be SMART
and aligned to the company’s strategic vision.

One important point to note is that traditional KPIs report on the status of an operation or step in a process
at a particular point in time. They are useful in comparing performance over time, but situations change
rapidly and targets and measures need to change in unison with the changing environment.

There are a large number of performance measures related to warchouse operations. However, you should
only measure those areas which are important to your customers and to your company, ie those measures
which will drive the business forward. Don’t measure just for the sake of it.

Being able to collect data is fine, but it’s what happens as a result of collecting and analysing the data that is
important.

These measures have to take you somewhere, as my friend Errol Matthews always says.
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14
Outsourcing

KATE VITASEK, BILL DIBENEDETTO AND GWYNNE RICHARDS

Coming together is the beginning. Keeping together is progress. Working together is success. (HENRY FORD (1863—
1947))
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Introduction

Outsourcing is generally defined as working with a supplier or service provider to provide a function or service
that isn’t part of an organization’s core competence. In other words, as Peter Drucker says: ‘Do what you do
best and outsource the rest!” The essence is to take advantage of a specialist provider’s knowledge and
economies of scale to improve performance and achieve the service needed, usually at a lower cost — but not
necessarily.

While Peter Drucker’s call for action sounds logical, are companies really using outsourcing as a key
strategy to drive operational efficiency and improve the effectiveness of their warehouse operations? There are
various studies on the topic, but in general the answer is yes — companies are using outsourcing to a lesser or
greater degree. A 2017 survey conducted by Capgemini Consulting found that warehousing was the second-
most frequently outsourced supply chain activity at 66 per cent, behind domestic transportation (86 per cent).
The report goes on to say that shippers and their third-party logistics providers continue to move away from
primarily transactional relationships and towards meaningful partnerships. Companies that decide to
outsource must ensure that any outsourced processes remain seamlessly integrated with the rest of the business
and furthermore improve performance.

In this chapter, we discuss under what circumstances warehousing should be outsourced and examine the
role of third-party operators.
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The outsourcing decision

The model by Mclvor (2000), shown in Figure 14.1, provides a process companies should adopt when
deciding whether to outsource.
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FIGURE 14.1 The outsourcing decision (Mclvor 2000)
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Mclvor suggests the main areas that need to be assessed are whether the activity is core to the business,
whether there are political considerations, whether potential cost savings are significant enough to make

outsourcing viable and, finally, whether there are capable and compatible partners in the market.

Vitasek (2010) adds the dimension of whether or not a company has expertise or core competence in this
area. Specifically, Vitasek recommends if a company has internal expertise that creates value for the company
beyond what the ‘market’ can provide — the work should remain in-house while companies that do not have
the expertise should consider outsourcing as a viable option. In the CILT 2015/2016 Outsourcing Survey the

main reasons companies gave for retaining their logistics in-house were as follows:

e perceived loss of control;

o lack of trust;

o fear of change;

e loss of visibility;

® poor service capability.

The top five reasons given for outsourcing were as follows:

® concentration on core business;

According to Glodziak (2014) the reasons why companies who are already good at supply chain decide to

perceived cost savings;

economies of scale;

cost visibility;

availability of logistics management skills.

outsource their logistics include:

cost;

flexibility;

no requirement for capital investment;

improvement in service levels.
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FIGURE 14.2  Outsourcing decision matrix (Vitasek 2010)
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Any outsourcing decision should be based on the following:

o the suitability of the activity to be outsourced;
o the profile and culture of the potential supplier;
e impact of outsourcing on the remaining business;

o all costs and risks.

Before looking at the reasons for outsourcing in more depth, consider the scale of the warehouse operation
that is likely to be outsourced.

In the majority of cases where the scale of the warehouse does not warrant a dedicated operation and where
the warehouse is not adjacent to a manufacturing facility, companies should seriously consider using a shared-
user or public warehouse.

This enables companies to benefit from economies of scale by sharing resources and assets, increasing
resource capability with no workforce increases, while benefiting from industry advances in technology.

We will now look at the main reasons cited for outsourcing warehousing operations in a bit more depth.
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Core activity/core competence

There is some confusion over these phrases in relation to warehouse operations. Warehousing in the majority
of companies is regarded as core to the business. However, it may not be a core competence and therefore
becomes a likely candidate for outsourcing.

As discussed previously, warehouses play a major role in providing the ultimate in customer service by
delivering the right product to the right place at the right time in excellent condition and at an acceptable
cost. Thus warehousing is often considered a core activity.

However, if we accept the view that core competencies differentiate one company from another and are the
source of competitive advantage, then warehousing in its basic form may not be a core competence. Logistics
operations can be easily imitated and the majority of companies and third parties provide similar levels of
service.

According to Prahalad and Hamel (1990), ‘core competencies are he source of competitive advantage.
They suggest three useful tests to identify a core competence:

e It provides access to a wide variety of markets.
o It contributes significantly to the end-product benefits.

e It is difficult for competitors to imitate.

Gutierrez (2003) states that ‘a core competency is fundamental knowledge, ability, or expertise in a specific
subject area or skill set’. This suggests more of a concentration on people skills; therefore, whether a company
sees logistics as a core competence may depend on the calibre of staff employed.

Companies may not have the management expertise and skills to operate a warehouse effectively and
therefore outsourcing is a strong option. There can also be situations where the warehouse operation requires
more management time than other areas, which can detract from the main activity of production, for example.

It is up to the company to decide whether it should bring in expertise to strengthen its management team,
train existing staff or outsource.
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Cost reduction, cost visibility and economies of scale

According to the 2017 Capgemini report, 75 per cent of shippers said that using 3PLs contributed to
reductions in their overall logistics costs. This can be achieved through economies of scale, introduction of
performance measures, gain share agreements and better management.

In terms of visibility a monthly invoice from the 3PL should cover the whole of the warehouse operation
and makes it a great deal easier to budget than trying to account for figures from an in-house operation.
Greater cost savings can be achieved when moving from a dedicated facility to a shared-user operation where
costs are incurred based on volume and fluctuate in line with sales.
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Improvement in customer service

In the 2017 Capgemini survey, 86 per cent of 3PL users agreed that the use of 3PLs has contributed to
improving services to the (ultimate) customers. Other recent surveys by Eye for Transport suggest that more
than 80 per cent of companies outsourcing their logistics operations are pleased with the service they are
receiving.

However, many companies churn frequently between third-party providers. Most often this is a result of
dissatisfaction or a quest for further cost reductions. Of the companies surveyed by Eye for Transport, 25 per
cent of 3PLs had gained new business from their competitors. This was a reduction from 33 per cent the
previous year.
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Management skills and innovation

In the EFT 2017 report, there’s clearly a shift taking place where innovation is now a key driver for new
business. This is happening both in terms of using pure innovation to gain new business as well as working
with existing customers to create business in new areas. Innovation is also a key theme in both the CILT and
Capgemini reports. 3PLs are trying to move away from purely transactional contracts towards being more
proactive and innovative.
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Capital investment reduction

When companies decide to concentrate on improving their return on assets employed, one way of achieving
this is to divest their warehouses and capital equipment. This can be achieved by moving to an existing third-
party warehouse, contracting with a third party to build a warehouse for the operation, or getting the third
party to buy the existing warehouse. In this situation, if the warehouse is not currently fully occupied, the
third party can ‘sell’ the surplus space to other potential clients.

In the United Kingdom, retailers outsourced their warehouse operations but held on to the real estate and
the capital equipment, which has enabled some of them to in-source without significant upheaval.

Companies also entered into back-to-back contracts on key assets employed in the service provision. Assets
were either contracted from third-party suppliers in line with the period of the contract or an agreement was
made to transfer the assets to the customer at the end of the contract. This not only secured specialist
equipment for the customer but also ensured that the third party was not left with equipment it couldn’t
utilize at the end of the contract.

Under these circumstances third parties were able to base their contractual costs on the expected life of the
asset, not the length of the contract period.
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Flexibility

An Easter egg manufacturer I consulted for recently saw its finished goods stock move from 500 pallets to
10,000 pallets at peak. The difficulty in these circumstances is to decide on the capacity of the warehouse. The
manufacturer decided to outsource the majority of the storage requirement, freeing up space for further
manufacturing and putting the onus on the third party to find other clients to dovetail with the storage
availability.

Changing markets can also have an effect on whether to remain in-house or outsource. I'm sure that most
electrical goods, computer and mobile phone manufacturers wished they had crystal balls 10 to 20 years ago to
enable them to predict the significant reduction in the size of their products over time and as a result the size
of the warehouse operation.
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Role of third-party contractors

Third-party contractors operate dedicated and shared-user warehousing on behalf of their clients.

Dedicated warehouses are where a company has decided to either relinquish its own warehouse operation to
a third party, with the contractor taking over the building, staff and equipment or it may be a totally new
operation where the client has decided to outsource rather than operate the warehouse itself. This could be a
new build or the use of an existing building.

In shared-user warehousing, a third-party logistics company will acquire a warehouse and use it to provide
services on behalf of a number of different clients who manufacture wide-ranging products.

The warehouses can also operate as fulfilment centres where a number of different e-commerce or mail
order clients are housed in the same building and are provided with similar services.

Other shared-user warehouses may operate on behalf of companies that produce the same type of products.
Although in competition, the manufacturers see the synergy advantages of their products being stored in the
same warehouse and delivered through the same distribution channels.

Staff are experienced in handling the product and the cost of deliveries to retail outlets can be shared among
the manufacturers.

A variation of this is the retail consolidation warehouse where a retailer’s suppliers store and cross dock
product destined for the retailer’s DC or even direct to store. These centres can either be operated in-house or
by third-party companies.
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Preparing to outsource

Having decided to outsource, there are a number of things to consider before engaging any third- or fourth-
party logistics providers.

Because products, services and information need to move between buyers and suppliers to be both effective

and efficient, think of outsourcing as moving along a continuum, where the level of responsibility a supplier or

buyer takes may vary based on what is being outsourced. The more complex and strategic, the more important

the buyer and supplier focus on collaboration, alignment and trust.

A key question is how organizations should properly align with, and reward suppliers for taking more

responsibility. Vitasek e a/ (2016) provide a guideline for companies to determine which sourcing business
model is most appropriate for their specific situation. There are seven sourcing business models:

1.

Basic provider model The basic provider model is a transaction-based economic model, where there is
typically a set price for individual products and services for which there is a wide range of readily available,
standard market options, with little differentiation in what is offered. This model is best suited in
situations where there are low-cost, standardized goods and services in a market with many suppliers. This
can be used for long-term pallet storage for example.

Approved provider model An approved provider model is also transaction-based, with goods and services
purchased from suppliers that meet a pre-defined set of qualification characteristics, quality standards,
previous proven performance or other selection criteria.

Preferred provider model A key difference between the preferred provider and other transaction-based
models is that the buyer has made a decision to move to a more strategic, relational approach. Buying
companies seck to do business with a preferred provider to streamline their buying process and build
longer-term relationships with key suppliers. They often enter into multi-year contracts using a master
agreement that allows them to conduct repeat business efficiently. The preferred provider model is still
transactional, but the way the parties work together and the efficiencies achieved go beyond a simple
purchase order.

Performance-based/managed services model A performance-based model is usually a longer-term, formal
supplier agreement that combines a relational contracting approach with an output-based economic
model, based on a supplier’s ability to achieve pre-defined performance parameters or savings targets.
Performance-based agreements shift thinking away from activities to predefined outputs or events.

. Vested business model A vested business model is a highly collaborative sourcing business model where

the buyer and supplier have an economic/ vested interest in each other’s success. A vested sourcing
business model combines an outcome-based economic model with the Nobel award-winning concepts of
behavioural economics and the principles of shared value. Using these concepts, companies enter into
highly collaborative arrangements designed to create value for the buyer and supplier above and beyond
the conventional buy-sell economics of a transaction-based agreement. A vested business model is best
used when a company has transformational or innovation objectives that it cannot achieve by itself or by
using conventional transaction-based models, or a performance-based agreement.

Shared services model A shared services model is an internal organization based on an arms-length
outsourcing arrangement. Under this approach, processes are typically centralized into a ‘shared service’
department or organization that charges members for the services used.

Equity partnerships If an organization does not have adequate internal capabilities to acquire mission-
critical goods and services, but does not want to outsource or invest in a shared services organization, it
may instead develop an equity partnership. Equity partnerships create a legally binding entity, and take a
number of different legal forms, from acquisition of a supplier or creation of a subsidiary, to an equity-
sharing joint venture.

There are four main cornerstones — or steps — to consider when outsourcing:

1 Assess the current environment
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Assessing the current environment means investigating both internal and external influences that could impact
a category requirement. The purpose of the Assess cornerstone is to gain a clear understanding of the history,
the current state and the future aspects of the requirement.

2 Analyse and select the supply solution

The goal of this step is to develop an overall sourcing strategy that includes the base supply strategy developed
from the supply market analysis in the Assess cornerstone.

3 Execution planning

The first two steps provide a thorough understanding of spend category requirements and the inherent
characteristics influencing purchasing of that category. This becomes, in essence, the category management
plan. Organizations need to determine how they will execute a category management plan.

4 Manage and refresh

Once a buyer has deployed a category management solution, it is time to focus on how well it is working and
what opportunities exist to make improvements. A buying organization will need to shift the focus to
‘managing’ the category.

Sourcing considerations for each cornerstone are outlined in the table below.

Our advice is to approach as few companies as possible to enable you to spend as much time as possible
evaluating the responses. Time is valuable and inviting scores of companies wastes not only your time but also
theirs.
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TABLE 14.1 Sourcing considerations

Four cornerstones Primary sourcing considerations

1 Assess the current environment  Link to business objectives
Requirements analysis
External market analysis
Cost analysis
Supply market analysis

2 Analyse/select the supply solution Determine overall category approach
Incorporate Total Cost of Ownership concepts
Assess the risk level
Balance value between buyer/supplier
Determine key category characteristics

3 Execution Planning Develop a solicitation plan
Identify supplier selection drivers
Determine how to manage risk
Select the preferred contract type
Develop a pricing model approach

4 Manage and Refresh Approach to supplier governance/relationship management
Assess performance management process
Assess resource levels to support success
Develop a sound exit plan
Assess continuous improvement expectations

SOURCE Strategic Sourcing in the New Economy: Harnessing the Potential of Sourcing Business Models for Modern Procurement (2016)

Issuing an RFI (request for information) can assist you in shortlisting suitable candidates by asking a few
pertinent questions. These could include:

e experience in and understanding of your particular market sector;
o availability and location of resources;

e suitable range of services;

e ability to comply with timescales;

e financial stability;

® geographic coverage;

e attitude towards training;

® contract renewal success rates; and

e culture.

In order to receive accurate quotations from the third parties you need to provide them with comprehensive
data. This will also enable you to compare the total cost of operation and weigh up the benefits of
outsourcing.

Figure 14.3 provides a seven-step model for an outsourcing process.
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FIGURE 14.3

Outsourcing logistics process (courtesy of FT Group Sourcing 2009)
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Choosing the right partner

Bititci ez a/ (2008) suggest that the following have to be taken into account when choosing the right partner:

e Strategic synergy: the potential fit of the business model and strategic priorities of the partner organization
are aligned with your own.

e Operational synergy: the potential fit of the relevant business processes of the partner organization are
aligned with your own.

o Commercial synergy: the nature of the commercial, risk management and service level agreements between
both companies are aligned.

e Cultural synergy: the cultural fit between the two organizations at strategic and operational level is strong.

A decision table will assist you greatly in deciding on the most suitable third party. Having decided on your
criteria, weigh their importance and score each company against them. Criteria will vary from company to
company, as will the weighting for each criterion. Each individual within the team should score each company
separately. Table 14.2 overleaf shows an example.
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TABLE 14.2  Outsourcing decision matrix (adapted from and used with permission of Tompkins Associates
1998)

Category Target rating Weight Targetscore Rating 3PL (A)  Actual score
Range of services 5 40 200 12345 120
Market experience 4 30 120 12345 120
Quality of management 5 30 150 12345 150
Health and safety record 5 30 150 12345 150
Total cost 4 30 120 12345 150
Strategy 4 20 80 12345 60
Information technology 5 20 100 12345 100
Financial stability 5 10 50 12345 30
Reputation 5 10 50 12345 50
Shared-user/public warehouses 5 10 50 12345 50
Global coverage 5 10 50 12345 40
TOTAL 1,120 1,020
Measurement index 91.1 per cent fit

Cottrill and Gary (2005-6) suggest that other, somewhat softer issues should also be taken into account
when choosing a long-term partner, such as the following:

e Creativity and ability to innovate:

— A supplier with a culture of creativity and innovation is normally a good problem solver, which can
translate into cost-saving operations.

— Customers look to the third party to be leading edge and challenge ways of working.

Providers feel that they are not listened to and are boxed into a master— slave relationship.

Need openness about what the relationship is — partnership or supplier?

— Openness and information sharing are key — you cannot innovate in a vacuum.

e Ability to communicate and collaborate. Rapid response and being able to adapt quickly to market changes
are critical in today’s supply chain. Communication is at the heart of this.

o Trustworthiness. A difficult area to measure. However, you can start by looking at factors such as other
customers’ experiences and the supplier’s openness about its past performance and financial footing.

e Flexibility and operational agility. For example, can the supplier cope with a threefold increase in sales and
how will they react to a sudden drop in sales? Can they react quickly to a major problem such as a product
recall or a need to re-box or re-label product? How good are they at ‘workarounds’

e Cultural fit. Organizations with similar cultures tend to be more successful. Vitasek (2010) has produced a
grid which shows three characteristics which are relatively easy to measure:

— Do the companies have a culture of continuous improvement?
— What are their people management styles?

— How much emphasis do they place on cross-company training?

Once suppliers are ranked on all of these soft measures you can put them together with the hard metrics and
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develop a matrix of criteria that compares the performance of each company.

Having decided on a shortlist of companies based on the above criteria, the next step is to visit their
operations — your choice, not theirs — meet with their operations management team and talk to their staff and
where possible their customers.

You will of course need to respect the sensitivity of certain sites if they are operated on behalf of a
competitor, and expect not to be allowed access.

Sales staff are great at selling a concept; however, it will be the operations staff who will implement and run
the contract, therefore it is imperative to meet with them and also have a say in the appointment of the
contract manager.
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The transition

One important area that might be neglected once a contract has been signed is the transfer of staff and the
potential change in culture. Note that this is legislated for in the United Kingdom and the European Union
by the Transfer of Undertakings (Protection of Employment) Regulations and the EU Business Transfers
Directive.

Change management is an important part of the process and must be handled effectively. The third party
will have expertise in this area, having taken over a number of contracts in its time. Both companies need to
work together to ensure a smooth transition.
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Managing a third-party relationship

An outsourced contract is very much like a personal relationship. During the early stages there is a great deal
of communication and agreement on many things. As the relationship matures, conversation falters and new
ideas become fewer. The threat of another potential relationship often will force the parties to talk in earnest
again and try to come up with new ideas. Figure 14.4 shows the stages that many outsourced relationships
experience, from both a user and provider perspective.
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FIGURE 14.4 Outsourced relationships (courtesy of Steve Whyman)
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Here the third party is seen as the expert and is expected to innovate, fully understand the client’s needs and
use the management fee to not only ensure the best service but introduce a culture of continuous

improvement.
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Why contracts fail

An Eye for Transport survey found the factors shown in Figure 14.5 as reasons why outsourced relationships
fail.

In terms of improving relations, the survey suggested the following improvements needed to be made:

e Communications were cited by 67 per cent of companies surveyed as an opportunity for improvement on
both sides.

o It was felt by 63 per cent that improved requirements and procedure definition would help.
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FIGURE 14.5 Why outsourced relationships fail (courtesy of Eye for Transport)
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The CILT 2016 survey produced the following reasons for non-renewal of contracts:

e Loss of trust.

o Reluctance to change during contract period.

e Promised flexibility not delivered by third-party logistics.

e Poor levels of service.

e Higher cost than envisaged and rate hikes during the contract.

o Failure to deliver as contracted, charging for services they’re already contracted to provide.
e Cheaper competitors.

o Lack of commitment by third-party logistics providers.

A recent EFT survey (2017) asked respondents where they thought Logistics Service Providers (LSPs) came
up short. The main areas were innovation and customer service. Interestingly innovation was 10 points down
on the previous year, which suggests a significant improvement; however customer service had deteriorated

(see Figure 14.6).
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FIGURE 14.6 'Where do LSPs come up short?
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Arms-length management of outsourcing will foster silo behaviour, therefore relationships need to be
forged at all levels within the organizations.

Outsourcing does not mean that you can walk away from responsibility for the outsourced task. The success
of the outsourced relationship will depend on how well the companies work together to ensure that the initial
goals are achieved. Trust and openness are key in outsourced relationships.

Outsourcing in logistics is normally based on a transactional relationship and as a result can rapidly turn
adversarial. In conventional outsourcing the client looks to reduce costs and improve service levels whilst the
third party is looking to increase the size of the contract and maximize profits. Cost to the company which
outsources is revenue to the service provider.

Recent surveys by Capgemini and Eye for Transport seem to suggest a movement away from pure
transactional contracts towards a more collaborative approach.
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The future of outsourcing

Kate Vitasek’s book Vested Outsourcing: Five Rules that Will Transform Outsourcing (2nd ed, 2013) offers
some fascinating insights into what will likely become the future business model of outsourcing. Vitasek
suggests that cost reduction, service improvement and overall profits can be increased through greater
collaboration, creating and sharing value, and by forging a ‘what’s in it for we’ (WIIFWe) relationship
mindset. Her premise is that companies and suppliers/service providers should ‘create a business model where
both the company that outsources and the service provider are able to maximize their profits. Doing this
means creating a culture where the parties work together to make the end-to-end process efficient, regardless
of which party is performing the activities. This means creating an approach where service providers are
rewarded for reducing their revenue’. Ultimately, this means moving away from the old-school transaction-
based approach to outsourcing in favour of a collaborative, outcome-based structure.

This collaborative, shared-value approach is the basic premise of what Vitasek and her fellow researchers at
the University of Tennessee have coined ‘vested Outsourcing’, or ‘vested’ for short.

Many cost-plus relationships are the antithesis of this approach where any increase in cost results in an
increase in profits for the service provider unless there are suitable targets and rewards or margin reduction for
poor performance.

Vitasek continues that the relationships and negotiations must move away from the culture of ‘what’s in it
for me’, I-win-you-lose culture to WIIFWe.

This follows the lines of Nobel laureate John Nash’s Game Theory and the premise of a game show in the
UK in which, at the end of each show two contestants are left with a pot of money. They have to individually
decide to take the money or split the pot with the other contestant. If both decide to split they share the pot;
however, if one decides to take the money and the other to split, the former gets the money. If they both
decide to take the money they both lose.

In these circumstances collaboration results in a win-win situation.

This suggests a move away from transactional payments towards suppliers being paid for outcomes and
innovation.

The premise is that by being innovative, saving the client money whilst improving service levels, the
provider will increase the client’s confidence in them and as a result is likely to gain more work, thus
increasing revenue and margin.
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FIGURE 14.7 Performance pyramid (Vitasek 2010)
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FIGURE 14.8 From confrontation to collaboration (Vitasek 2010)
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The five rules set the stage of a sound outsourcing partnership, as illustrated in Figure 14.9.
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FIGURE 14.9 The five rules
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Each of the five rules of vested is discussed briefly below.
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Rule 1 Focus on outcomes, not transactions

Traditionally, many business and outsource models are transaction-based. Most often the transactional
approach is coupled with a cost-plus or a competitively bid fixed price per transaction pricing model to ensure
that the buyer is getting the lowest cost per transaction. Under this conventional method, the service provider
is paid for every transaction — whether or not it is needed. The more inefficient the entire process, the more
money the service provider can make. Thus, it’s a perverse incentive that rewards inefficiency and unnecessary
activity.

The transaction-based model can achieve lower costs; however, in an outsourcing arrangement it often does
not help the company achieve what it really wants or needs. This is because the company that has outsourced
gets what it contracted for — but what it actually needed was an efficient and low-cost total support solution.
Vested, in contrast, operates under an outcome-based model in which the provider aligns its interests to what
the company really wants (the efficient, low-cost solution).

The vested model fundamentally shifts the way a company buys services. It is fairly straightforward. Instead
of paying a provider for unit transactions for the various services provided — such as pallets in the warehouse,
orders picked, spare parts shipped, technical support hours, and so forth — the company and its service
provider agree together upon desired performance outcomes. Desired outcomes are quantifiable, but take a
different form: they can be availability, reliability, cost, revenue generation, employee or customer satisfaction,
or even asset investment targets. Simply put, vested buys outcomes, not individual transactions.
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Rule 2 Focus on the what, not the how

In a vested agreement, the company specifies ‘what’ it wants; the service provider is responsible for
determining ‘how’ it gets done. This is the basic reason for outsourcing: in-house operations are either too
expensive or ineffective (or both) and a company looks outside for the expert who can do the job better. Once
the provider is found, let them do the job! The problem that often arises, however, is something called the
outsourcing paradox. By outsourcing, companies basically concede that they are not in the best position to do
a specific job or jobs. Yet when they turn the work over to someone more competent, they can’t resist the urge
to tell the service provider how to do the job. Hence the paradox!

The most effective vested partnerships include minimal discussion of the processes the service providers
must follow to meet requirements. Instead, they focus on expectations and outcomes. It’s up to the service
provider to figure out how to put the supporting pieces together to achieve the company’s goals. The central
idea is to free each company to do what they do best.
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Rule 3 Agree on clearly defined and measurable outcomes

The parties must clearly define and measure desired outcomes. These outcomes are expressed in terms of a
limited set (ideally, no more than five) of high-level metrics. Teams should spend time together defining how
the relationship’s success will be measured. Attending to this upfront helps ensure that neither time nor
resources are wasted pursuing the wrong objectives.

Once the desired outcomes are agreed upon and documented, the service provider can propose a solution
that will deliver the required level of performance at a pre-determined price. In the third-party logistics arena,
one outcome might be orders shipped complete and on time at a 98 per cent level of service. This
fundamentally shifts the business model, shifting risk from the company that is outsourcing to the service
provider. Under the purest form of vested, the company only pays for results (namely, orders shipped
complete and on time), not transactions (picking, packing and shipping). The service provider is paid for the
value delivered by its overall solution, rather than being paid for each activity performed.
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Rule 4 Pricing model with incentives that optimize the business

A properly structured pricing model incorporates incentives to enable the company to achieve its desired
outcomes. The pricing model is based on the type of contract — fixed price or cost reimbursement — that will
be used to reward the outsource provider.

When establishing the pricing model, businesses should apply two principles:

e The pricing model must balance risk and reward for the organizations. The agreement should be
structured to ensure that the service provider assumes risk only for decisions within its control. For
example, a transportation service provider should never be penalized for the rising costs of fuel, and a
property management service provider should never be penalized for an increase in energy prices.

e The agreement should specify that the service provider will deliver solutions, not just activities. When
properly constructed, a vested agreement will provide incentives to the service provider to solve the
company’s problems. The better the service provider is at solving those problems, the more profits the
service provider can make. Service providers are thus encouraged to develop and institute innovative and
cost-effective methods of performing work to drive down total cost while maintaining or improving
service.

Inherent in the vested business model is a reward for the service provider to make investments in process,
service, or associated product that will generate returns in excess of contract requirements. If the service
provider does a good job, it will reap the rewards of greater profitability. In the past 3PLs have been criticized
for their lack of investment and short-termism.

When properly constructed, vested will incentivize the service provider to solve customer problems
proactively.

Vested agreements should be based on reducing the total cost of the process being outsourced — not simply
the budget for the outsourced services. The interwoven dependencies of business and outsourcing
relationships require an environment that encourages service providers to push companies to change internal
processes if they are inhibiting the success of a vested partnership. Outsourcing companies must be open-
minded and accountable for driving internal process changes that drive total cost reductions that will benefit
all. Properly structured vested partnerships can — and do — create paybacks for the parties.
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Rule 5 Governance structures that provide insight, not merely oversight

A vested relationship is based on insight versus oversight governance that empowers the parties to pursue
improvements that will deliver better performance, higher profits, and lower total ownership cost. There are
still some companies today that operate without benefit of a formal contract or any real agreement in place.
Fortunately, this is a declining minority. Yet some have gone to the other extreme: they often have a small
army of people, frequently referred to as ‘programme managers’, who micromanage the outsource provider.
An effective vested partnership outsources processes to service providers that are real experts in those
processes. The partnerships should be managed to create a culture of insight versus oversight.

The five key rules of a sound outsourcing partnership set the stage for companies to take their outsourcing
relationships to the next level — a true vested performance partnership.

For many companies a WIIFWe, win—win approach must be learned; they have to unlearn conventional
approaches and ways of thinking. In a vested relationship the organizations must work together upon a
foundation of trust where there is mutual accountability for achieving the destined outcomes.

Most companies that use vested as an approach for outsourcing do not spend much time talking about how
it gives their outsource providers the opportunity to make more money. Rather, they focus on how it delivers
better value or better outcomes at the same or lower total cost. Nevertheless, service providers who work under
vested partnerships often focus on the higher profit potential of vested and also note that such successfully
designed partnerships create happier clients. Because the organizations are working together to achieve their
goals, vested works as a true win—win relationship, which is what a partnership is all about.

Organizations that challenge the WIIFMe mentality are able to achieve true vested relationships that
deliver outstanding results. Adopting anything less than a WIIFWe philosophy will result in less than optimal
business relationships.

In order to make an outsourcing partnership work, the parties should take the following steps:

® Define why you are outsourcing and what success looks like.

e Define the value you want to create from outsourcing and test for realism.

o Tailor the selection process and understand the benefit/cost of exam-based tendering if you want a partner.
e Align the commercial structures and performance metrics to drive the right behaviours.

o Invest in the relationship and openly share information.

e Qutsource for the right reasons, with total buy-in from your business.

o Make it work for both companies.

e Develop a partnership.

e THelp your partner understand your business.

e Get the right people in key roles.

According to Craig Mulholland (2009) from Norbert Dentressangle now XPO: “You need to understand that
third parties work to provide excellent service to delight their customers, but are commercial organizations
that need to make a profit. They exist because they are needed. Removing this cynical barrier leaves everyone
free to focus on solutions’.
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Summary and conclusion

Outsourcing is a choice and it takes two to make it work: it’s not necessarily right for all companies. Care
needs to be taken on the decision as to whether to outsource and on the choice of partner.

The most successful outsourcing relationships are those that focus on creating a partnership and crafting a
framework for long-term, collaborative success. The steps can be akin to a personal relationship:

e Dating: talking prior to the contract award.

e Engagement: looking forward to a life together after the contract award.
e Marriage: contract award and early successes.

o The in-laws: parent company interventions.

e Familiarity: you don’t talk anymore!

e Divorce: loss of contract.

If the outsource partnership is crafted and nurtured correctly, those last three things need never occur!

592



15
Health and safety

GWYNNE RICHARDS AND AARON & PARTNERS LLP

Health and safety is a fundamental part of business. Boards need someone with passion and energy to ensure it stays at
the core of the organization. (HEALTH AND SAFETY EXECUTIVE)
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Introduction

During a discussion on LinkedIn, managers were asked which areas in the warehouse were high on their
priority list. Safety was the most popular answer. This chapter looks to inform managers of the potential
hazards found within the warehouse and how they can make the area as safe as possible for their staff.
Accidents will happen; however, there are processes that can reduce the dangers significantly.

This can also be a high-cost area, not only in providing a safe environment but also the cost of not
providing a safe and secure place of work.

According to a recent article in Management Today, company boards are becoming aware of the potential
boost that good health and safety practice can give to employee wellbeing and productivity. Furniss (2017)
says that when workers know that a company cares they become more comfortable flagging up issues as they
know the company will do something about them.

The increasing fines on both companies and their management is also concentrating the minds of company
boards. UK courts are also being directed to punish near misses or accidents waiting to happen.

Warehousing and storage cover a whole range of activities, all of which have their own hazards and risks.
Employers need to ensure effective health and safety management, looking at the risks involved in the
workplace and then putting in place effective control measures to properly manage health and safety.

In 2015/16 in the United Kingdom there were six warehouse-related fatalities and 5,608 non-fatal injuries
of which 4,441 resulted in over seven days’ absence.

The most recent surveys from the United States show that 11 people were killed in warehouse-related
accidents in 2015. On average out of 100 employees, five received non-fatal, warehouse-related occupational
injuries caused by the following:

e overexertion (poor lifting, etc) — 45 per cent;
e contact with equipment — 31 per cent;

o falls and trips — 19 per cent;

e transport related — 3 per cent;

e harmful substances — 1 per cent.

The main causes of major injuries in the warehouse, according to the HSE (Health and Safety Executive), are
shown in Figure 15.1.
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FIGURE 15.1 Main causes of injuries in the warehouse (www.HSE.gov.uk)
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OSHA (Occupational Safety and Health Administration) also cite the following:

e unsafe use of forklifts;

e improper stacking of products;

e failure to use proper personal protective equipment (PPE);

e fajlure to follow proper lockout/tagout procedures, ie prevent equipment from being accidentally energized,
o inadequate fire safety provisions; and

® repetitive motion injuries.

In terms of recording injuries received within the warehouse, OSHA require companies to record the total
recordable incidence rate.

OSHA injuries and illnesses include all work-related deaths, illnesses, and injuries which result in a loss of
consciousness, restriction of work or motion, permanent transfer to another job within the company, or that
require some type of medical treatment other than first-aid treatment (as defined by OSHA).

The formula is as follows:

The incidence rates represent the number of injuries and illnesses per 100 full-time workers and were
calculated as (N/EH) x 200,000 where:
N = number of injuries and illnesses
EH = total hours worked by all employees during the calendar year
200,000 = base for 100 equivalent full-time workers (working 40 hours per week, 50 weeks per year)
= OSHA incidence rate
This can be included in your list of warehouse performance measures. In a study by WERC (DC Measures
2016) the median figure was reported as 1.15 with typical responses ranging from 0.622 to 1.98.

Another measure can be the number of days since a reportable accident occurred.
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In the WERC report the median figure was 77 with a best in class figure reported as over 300 days — these
being the top 20 per cent of respondents in that category.

Depending on the workplace and specific work types, there may be other risks on site that need to be
considered as well as those set out above. Warehousing is a very complex industry that exposes workers to a
whole variety of risks, and therefore employers must ensure that health and safety is treated with the utmost
importance at management level.

A health and safety policy is a stepping-stone to ensuring health and safety in the workplace, and in the
United Kingdom if a business has more than five employees (this includes directors) there must be a written
policy in place. This policy should be brought to the attention of all of its employees.

Although it is not a legal requirement in the United Kingdom for companies who employ less than five
staff, a written policy can improve health and safety within the business.

Each country will have its own Health and Safety legislation and therefore we will concentrate on the
aspects we believe to be important and relevant. Details of the respective Health and Safety authorities by
country are outlined in the list of websites.

The Health and Safety at Work Act in the United Kingdom places responsibility for health and safety into

three categories:
e employer responsibilities:

— provision of a health and safety statement policy;
— provision of safety equipment;

— commitment to train staff.
e employee responsibilities:

— obligation to cooperate with their employer;

— obligation to undertake training, report issues and not to misuse equipment.
e manufacturers’ responsibilities:

— ensure product is safe to use and fit for purpose.
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Risk assessments

In today’s atmosphere of increased litigation there is added pressure on managers to ensure the safety of their
employees. Managers have to take appropriate steps to identify potential areas where accidents can occur and
take steps to avoid them.

Note that a hazard is anything that may cause harm, such as chemicals, working from height, broken
pallets, etc. The risk is the chance, high or low, that somebody could be harmed by these and other hazards,
together with an indication of how serious the harm could be.

A risk assessment is an important step in protecting your workforce and your business as well as complying
with the law. It helps you to focus on the risks that really matter in your workplace, ie the ones with the
potential to cause harm. For most, that means simple, cheap and effective measures to ensure that the
workforce is fully protected.

The law does not expect you to eliminate all risk but you are required to protect staff and visitors as far as is
reasonably practicable. According to the HSE, this means that you ‘have to take action on the health and
safety risks in the warehouse except where the cost (in terms of time and effort as well as money) of doing so is
“grossly disproportionate” to the reduction in the risk’.

A risk assessment is simply a careful examination of what can cause harm to people so that you can weigh
up whether you have taken enough precautions or should do more to prevent harm. Staff and others have a
right to be protected from harm caused by a failure to take reasonable control measures. You are legally
required to assess the risks in your workplace, so you must put plans in place to control risks. However, don’t
overcomplicate the process. Most risks are easily identifiable and the necessary control measures are easy to
implement.

You also need to decide whether you have the necessary experience in-house to undertake the risk
assessment or whether you need to employ an external health and safety expert.

A risk assessment can be broken down into five stages:

Step 1: Identify the hazards.

Step 2: Decide who might be harmed and how.

Step 3: Evaluate the risks and decide on precautions.

Step 4: Record and communicate your findings and implement them.

Step 5: Review your risk assessment regularly and update if necessary.
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Identify the hazards

Walk around the warehouse, internally and externally, and look at what could reasonably be expected to cause
harm.

Ask your colleagues and staff if they are aware of any potential hazards.

Check the manufacturers’ instructions or data sheets for chemicals and equipment as they can be very
helpful in spelling out the hazards and putting them in their true perspective. Check back on your accident
records (ensure that near misses are also recorded). See Figure 15.2.

598



FIGURE 15.2 The accident pyramid (adapted from Bird and Germain 1996)

1 fatal accident
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10 serious injuries

e

30 property
accidents

600 near misses
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Record, investigate, action, train, review

Assess potential long-term effects to health, eg high levels of noise or exposure to harmful substances.

The accident pyramid shows that for every 600 near misses there are 10 serious injuries and for every 10

serious injuries there can be one fatality. Thus every near miss needs to be recorded, investigated, actioned,
staff trained and the situation reviewed regularly.

Wincanton, a UK 3PL have a KPI which requires the recording of over 300 near misses during a specific
period. Staff are encouraged to look out for any possible threat to their wellbeing.
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Decide who might be harmed and how; then evaluate the risks and decide on
precautions

For each hazard you need to be clear about who might be at risk and potentially harmed; it will help you to
identify the best way of managing the risk. That doesn’t mean listing everyone by name, but rather identifying
groups of people (eg in-handling team, visitors).

Remember:

e Some workers have particular requirements, eg new staff and people with disabilities may be at particular
risk.

e Include cleaners, visitors, contractors, maintenance workers, etc who may not be in the workplace all the
time.

o In each case, identify how they might be harmed, ie what type of injury or ill health might occur. For
example, ‘Staff stacking shelves may suffer back injury from repeated lifting of boxes.’

e Evaluate the risks and decide on precautions.

o Discuss your findings with the company’s safety representative.

Having identified the hazards, you then have to decide what to do about them. The law requires you to do
everything ‘reasonably practicable’ to protect people from harm. You can work this out for yourself, but the
easiest way is to compare what you are doing with good practice.

First, look at what you're already doing. Think about what controls you have in place and how the work is
organized. Compare this with good practice and see if there’s more you should be doing to bring yourself up
to standard. In asking yourself this, consider:

e Can I getrid of the hazard altogether?
e Ifnot, how can I control the risks so that harm is unlikely?

e When controlling risks, apply the following principles, if possible in this order:

— Try aless risky option (eg switch to using a less hazardous chemical).

— Prevent access to the hazard (eg by using guardrails).

— Organize work to reduce exposure to the hazard (eg put barriers between pedestrians and traffic).
— Issue personal protective equipment (eg clothing, footwear, goggles).

— Provide welfare facilities (eg first aid and washing facilities for removal of contamination).

Improving health and safety need not cost a great deal. For instance, placing a mirror on a dangerous blind
corner to help prevent vehicle accidents is a low-cost precaution, considering the risks. Failure to take simple
precautions can cost you a lot more if an accident does happen.

Involve staff, so that you can be sure that what you propose to do will work in practice and won’t introduce
any new hazards.
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Record and communicate your findings and implement them

Putting the results of your risk assessment into practice will make a difference when looking after people and
your business.

Recording the results of your risk assessment and sharing them with your staff encourage you to do this.
When recording your results, keep it simple: for example ‘Tripping over rubbish: bins provided, staff
instructed, daily housekeeping checks,” or ‘Broken pallets in racking: products repalletized, daily housekeeping
check.’

The HSE does not expect a risk assessment to be perfect, but it must be suitable and sufficient. You need to
be able to show that:

e a proper check was made;
e you asked who might be affected;

e you dealt with all the obvious significant hazards, taking into account the number of people who could be
involved;

o the precautions are reasonable, and the remaining risk is low; and

e you involved your staff or their representatives in the process.

If, like many businesses, you find that there are quite a lot of improvements that you could make, big and
small, don’t try to do everything at once. Make a plan of action to deal with the most important things first.
Health and safety inspectors acknowledge the efforts of businesses that are clearly trying to make
improvements.

A good plan of action often includes a mixture of different things such as:

e a few cheap or easy improvements that can be done quickly, perhaps as a temporary solution until more
reliable controls are in place;

e long-term solutions to those risks most likely to cause accidents or ill health;

e long-term solutions to those risks with the worst potential consequences;

e arrangements for training employees on the main risks that remain and how they are to be controlled;
e regular checks to make sure that the control measures stay in place; and

e clear responsibilities — who will lead on what action and by when.

An example of a warehouse risk assessment can be found in Table 15.1 on pages 424-25. Remember,
prioritize and tackle the most important things first. As you complete each action, tick it off your plan.
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TABLE 15.1 Example risk assessment partly completed for the warehouse

Location: Date: Assessor:
Whatare |Who mightbe |Whatareyou |What further | Action by Action by | Completed?
the harmed and already doing? |action is whom? when?
Hazards? |how? necessary?
Falls from | Staff can suffer | All staff are Signage put in | Warehouse 01/03/20—| Yes
height severe or even given place to Manager 01/03/20-
fatal injuries if | instructions reiterate the
they fall whilst | never to climb | point
climbing racking | racking —
monitored by
supervisors
Staft or No controls in | Put up ‘fragile | Facilities 01/03/20— | Yes
contractor could place roof signs on | Manager 8/02/20~
suffer severe or each side of
fatal injuries the building
falling through and at access
fragile roof points
lights when Only trained | Facilities 02/04/20— | No
effecting repairs
contractors to | Manager
access the roof
Full risk FM/Contractor | As
assessment to required
be undertaken
by contractor
Slips, trips ~ All staff may Flooring kept Suitable FM 25/02/20- | Yes
and falls suffer sprains or | dry and quality |absorber to be 24/02/20-
fractures if they |maintained made
trip over debris available for
or slip on liquid spills
spillages All staff trained | Extrabins  |FM 25/02/20~ | Yes
to maintain provided for 24/02/20-
good waste
housekeeping
standards
Manual
handling
Falling
objects
Operation
of MHE
Machinery
Traffic
movements
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Portable
electrical
equipment

Lighting

Hazardous
substances

Fire

Hygiene
and
Comfort
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Review your assessment regularly and update if necessary

Few workplaces stay the same. Sooner or later, you will bring in new equipment, substances and procedures
that could lead to new hazards. It makes sense, therefore, to review what you are doing on an ongoing basis.
Every three months or after a significant incident, formally review where you are, to make sure you are still
improving or at least not sliding back.

Look at your risk assessment again. Have there been any changes? Are there improvements you still need to
make? Have your workers spotted a problem? Have you learnt anything from accidents or near misses? Make
sure your risk assessment stays up to date.

When you are running a business it’s all too easy to forget about reviewing your risk assessment — until
something has gone wrong and it’s too late. Set a review date for the risk assessment. Write it down and note
it in your diary as a regular event.

During the year, if there is a significant change, don’t wait: check your risk assessment and, where
necessary, amend it. If possible, it is best to think about the risk assessment when you’re planning your change
— that way you leave yourself more flexibility.

A Word version of a risk assessment document (Table 15.1) can be down-loaded from

http://howtologistics.com/product-category/audit-tools/ for a small fee.
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Layout and design

As part of a health and safety regime, steps must be taken to protect the welfare of employees and visitors, and
therefore a safe and healthy environment must be ensured with proper welfare facilities being made available.

In terms of ensuring a safe environment, a warehouse should be designed and laid out to allow people to
move around it safely. A well-thought-out design and layout of a warechouse will help to reduce accidents,
particularly those involving vehicles and slips/trips. Points to consider when thinking about design and layout
include:

® storage areas, aisles and gangways;
e pedestrian traffic routes;
e stairs and ramps; and

® emergency escape routes.

Included in this should be the regular inspection and maintenance of equipment within the warehouse.

Racking tends to be the largest structure within the warehouse and at times the most neglected in terms of
inspection. The following racking checklist can be drawn up as an inspection sheet, and should be introduced
and checked regularly:

e s the equipment on sound, level flooring?

o Is it still installed correctly?

o Are double-sided runs connected properly?

o Are the aisles wide enough?

o Are the beam connector locks securely fastened?

o Is there damage to the rack deflector guards and barriers?

o Are the racks aligned properly?

o Are the correct pallets being used?

e Are the pallets in good condition?

o Is there any visible damage to the beams and columns?

e When was it last inspected?

o Are there signs on the end detailing weight capacities?

e Are staff trained properly?

o Are there any receptacles for rubbish, eg shrink wrap, packaging, broken bits of pallet?

A significant hazard within any warehouse is where improperly stored goods can fall and injure staff. Carrying
out these checks regularly should minimize these occurrences.

Figure 15.3 shows the importance of ensuring that beam connector locks are installed for each and every
beam to avoid catastrophic damage. The picture shows how damage has been minimized by correct
procedures.
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FIGURE 15.3 Partial rack collapse (courtesy of Nene)

ﬁ% VIDEO 15.1 Example of rack collapse (https://youtu.be/KgN5ZKzMTuM)

This video shows a forklift truck travelling slowly between racking and floor storage. Note how the merest of
contact brings the racking down. Rack protectors could have stopped this from happening. Fortunately the
driver escaped unscathed.
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Fire safety

Employers need to have an emergency plan that describes what is expected of employees in the event of an
emergency, including:

e provisions for emergency exit locations and evacuation procedures;
e procedures for accounting for all employees and visitors; and

® location and use of fire extinguishers and other emergency equipment.

A fire risk assessment must be undertaken to ensure that fire safety procedures, fire prevention measures and
fire precautions are all in place and correct. The five stages of fire risk assessment are:

Step 1: Identify fire hazards.

Step 2: Identify people at risk.

Step 3: Evaluate, remove, reduce and protect from risk.
Step 4: Record, plan, inform, instruct and train.

Step 5: Review and revise risk assessments as necessary.

Having an escape route at the back of the racking is an area often neglected by companies.

The introduction of sprinkler systems throughout the warehouse should isolate a fire and minimize the
damage to the stock. However there have been occasions when the pipes have been damaged by forklift trucks
and caused unnecessary damage. Figure 15.4 shows a sprinkler system on a mezzanine floor.
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FIGURE 15.4  Sprinkler system (courtesy of Joe Fogg)
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Slips and trips

Within the storage and warehousing industry, slips and trips are a very serious problem. They are responsible
for one-third of major injuries and a fifth of over-three-days absence injuries in the United Kingdom.
According to the US Department of Labor, slips, trips and falls make up the majority of general industry
accidents, which account for 15 per cent of all accidental deaths, 25 per cent of all injury claims, and 95
million lost work days annually. That's 65 per cent of the total of lost workdays. Therefore a working
environment must be created where they are much less likely to happen.

According to Scott Stone from Cisco Eagle companies need to:

e Enforce good housekeeping. Don’t allow spills to stay on the floor. Soak up oil or greasy waste and
instantly mop up liquid spills. Be sure you have absorbent powders and other cleaning agents on hand.
Also, consider purchasing spill containment systems and liquid storage cabinets.

e Don't let your aisles become cluttered. Clutter can hide spills and cause fall hazards.

e Remove or strictly control the use of cell phones. People walking in a warehouse or on a plant floor while
texting or otherwise paying attention to their phone screen are asking for an accident (a slip, or worse,
collision with an industrial vehicle).

e Provide anti-slip mats wherever possible, but in particular in areas known for wet or oily conditions. Install
carpet mats at entrances to reduce wet shoes entering an area where polished concrete can make them into
ice skates.

e Make sure workers wear appropriate footwear on your plant floor. Slippery, inadequate shoes are a major
contributor to slip and fall accidents.

e Be sure handrails are installed wherever possible. Use gates and other obstructions to slow the pace of
walking in critical areas.

e Be certain that lighting is adequate.

e Train for success. Make sure people understand that running isn’t allowed on your floor, nor are other
dangerous behaviours.

e Keep floors and traffic routes free from obstructions that may present a hazard, particularly near stairs, on
emergency routes or in/near doorways.

The workplace must be regularly inspected to ensure that flooring remains adequate and repairs are
undertaken wherever necessary. Any spillages must be cleaned up immediately.
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Manual handling

In warehousing, manual handling can often cause work-related problems, including back pain and neck pain.
If there is a risk from a manual handling task, a risk assessment must be undertaken and the potential risk
should be avoided. If this risk cannot be avoided, the risk of injury occurring must be minimized as far as
possible. When considering a manual handling operation, the following must be taken into account:

e the task;
o the load;
o the working environment; and

e individual capacity.

Wherever possible, you should try to use mechanical handling devices such as lift trucks, pallet trucks, trolleys
or scissors lifts. Mechanical handling devices should help to avoid or reduce manual handling operations.

All employees should be trained in safe manual handling techniques, training should be specific to the tasks
that they undertake and all such training should be recorded. Operators should also be encouraged to get a co-
worker to assist if a product is too heavy.

Shelves and bins should also be repositioned to reduce lifts from shoulder and floor height. Popular items
should be kept on the middle shelves to avoid continuous bending and stretching.

Finally, ensure that overhead lighting is adequate for the task in hand.
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Working at height

Working at height can be a particular risk in the warehousing and storage industry and any working at height
must be properly planned, supervised and carried out in as safe a manner as possible. Generally, it is advisable
that all work at height should be avoided; however, if this is impossible, equipment must be provided to allow
such work to be carried out in as safe a way as possible. Any equipment that is provided to allow working at
height must be inspected regularly to ensure that it remains safe and is being used in the correct manner.
Many companies are now insisting on the use of boom lifts or platforms (cherry pickers) rather than having
cages on the forks of a truck to undertake work such as stock counting and maintenance.
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Vehicles

A common cause of accidents in the loading bay is from vehicle creep, where a lorry either drifts slightly away
from the loading dock or, in the worst-case scenario, the driver moves off before warehouse operatives have
actually finished loading or unloading the vehicle. This is known as a ‘drive-away’ and can have serious, indeed
fatal, consequences.

From a safety aspect there needs to be assurance that the vehicle cannot be driven away whilst it is in the
process of being unloaded. This can be done in a number of ways:

e The vehicle keys can be held on the loading bay and handed back to the driver when the unloading
operation has been completed.

o The vehicle/trailer can be immobilized in some way either by using wheel locks, clamps, chocks or trailer
safety interlocks which fit to the air hose coupling and interlock with the warehouse bay door.

e A system of lights can be introduced on the loading bay indicating when it is safe for a driver to pull away
from the bay.

A combination of the above is likely to be the most effective safety system. Ruth Waring of Labyrinth
Logistics Consulting adds a note of warning: ‘Foreign drivers with left-hand-drive vehicles operating in the
UK can easily get confused by traffic light systems on bay doors, as they may be looking at the wrong set of
lights and still pull away whilst loading is ongoing.’

Another thing to watch out for is drivers who deliberately carry a spare set of keys so they can listen to the
radio or have the heater on while they are waiting. Placing a high ‘Stop’ sign right in front of the cab (this can
be moved by a forklift truck if pallet mounted) makes it much harder for the driver to misinterpret any signals
from the loaders and simply drive off.

Drive-away can also happen when the trailer is being loaded/unloaded from the side by forklift truck, where
the driver thinks the loading has finished and drives off. If the forks are in a pallet at the time, the forklift
truck can tip over 90 degrees, which has also led to fatalities.

Vehicle creep isn’t the only hazard in the loading bay, according to John Meale (2010) from Thorworld:
Most trailers are not equipped with internal lighting, so it’s a good idea to fit dock lights to improve visibility. Otherwise, operatives

entering the vehicle from a brightly lit warehouse can struggle to adjust to the change in conditions and may not see potential hazards,
causing injury to themselves or potentially damaging goods.

Loading bays should also be fitted with safety guards to ensure that staff and trucks cannot fall from the dock
when not in use.

With regard to the driver, there are a number of issues. First there is the decision whether the driver should
assist in the offloading of the vehicle or at least supervise the offloading to ensure damage isn’t caused to the
product during this process. The driver will have to comply with the Health and Safety policy of the

warehouse.

With the increase in imported goods and cross-border movements, the production of driver guidelines in
different languages will assist in the communication process between drivers and the receiving team. Issuing
picture guidance is also a good idea.

Moving vehicles need to be carefully managed to control and reduce the likelihood of accidents. The
following points must be considered in relation to vehicles in and around the warehouse:

e managing deliveries and visitors;
e pedestrian safety: pedestrians and vehicles have to be able to circulate safely;
e traffic route: designed to minimize the need for reversing, avoiding sharp bends and blind corners;

e reversing vehicles: designed to reduce the risks from reversing vehicles wherever possible, for example a
one-way system;

e coupling and uncoupling: ensure this is done safely;
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e road safety: ensure that there is a safe work system in place to ensure the loading and unloading of vehicles
safely;

o forklift trucks.
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Forklift trucks

According to the HSE, who analysed workplace vehicle accidents over a 10-year period, there are around
2,000 forklift accidents each year in the UK, a figure that seems to remain fairly consistent.

In accidents involving forklift trucks, 87 per cent were attributed to counter-balance trucks. The highest
number of accidents (48 per cent) occur when stacking/retrieving goods, and the greatest cause of accidents is
being struck by a moving vehicle.

As many accidents occur when operating or when in the vicinity of fork-lift trucks, we have listed the

following guidelines from the US National Institute for Occupational Safety and Health (NIOSH).

NIOSH recommends that employers and workers comply with OSHA regulations and consensus
standards, maintain equipment and take the following measures to prevent injury when operating or working
near forklifts.

The key areas are as follows:

o Make sure that workers do not operate a forklift unless they have been trained and licensed.

e Develop, implement and enforce a comprehensive written safety programme that includes worker training,
operator licensing and a timetable for reviewing and revising the programme.

o Establish a vehicle inspection and maintenance programme.
e Retro fit forklifts with an operator restraint system if possible.

o Ensure that operators use only an approved lifting cage and adhere to general safety practices for elevating
personnel with a forklift. Also, secure the platform to the lifting carriage or forks.

e Do not move the forklift whilst the cage is in the air.

e Provide means for personnel on the platform to shut off power to the truck whenever the truck is equipped
with vertical only or vertical and horizontal controls for lifting personnel.

e Separate forklift traffic and other workers where possible.

e Limit some aisles to workers on foot only or forklifts only.

e Restrict the use of forklifts near time clocks, break rooms, cafeterias and main exits, particularly when the
flow of workers on foot is at a peak (such as at the end of a shift or during breaks).

o Install physical barriers where practical to ensure that workstations are isolated from aisles travelled by

forklifts.

e Evaluate intersections and other blind corners to determine whether overhead dome mirrors could improve
the visibility of forklift operators or workers on foot.

e Make every effort to alert workers when a forklift is nearby. Use horns, audible reversing alarms and
flashing lights to warn workers and other forklift operators in the area. Flashing lights are especially
important in areas where the ambient noise level is high.

e Ensure that workplace safety inspections are routinely conducted by a person who can identify hazards and
conditions that are dangerous to workers. Hazards include obstructions in the aisle, blind corners and
intersections and forklifts that come too close to workers on foot. The person who conducts the
inspections should have the authority to implement prompt corrective measures.

e Do not store bins, racks or other materials at corners, intersections or other locations that obstruct the view
of operators or workers at workstations.

e Enforce safe driving practices such as obeying speed limits, stopping at stop signs and slowing down and
blowing the horn at intersections.

e Repair and maintain cracks, crumbling edges and other defects on loading docks, aisles and other operating
surfaces.
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Warehouse equipment legislation

There are two major parts of legislation within the UK which relate directly to the operation of warehouse
equipment: Provision and Use of Work Equipment Regulations, 1998 (PUWER 1998), and the Lifting
Operations and Lifting Equipment Regulations 1998 (LOLER).

All mechanical handling and lifting equipment is classed as ‘work equipment’ and subject to PUWER.
These regulations require:

e the inspection and maintenance of equipment;

o the provision of information, instruction and training;

e the marking of controls;

o that mobile work equipment for carrying persons is suitable;
e protection from rolling over;

o facilities to prevent unauthorized operation;

e the provision of lighting equipment where necessary;

o the provision, where necessary, of devices to improve vision.

Finally, with regard to lifting equipment used within the warehouse, LOLER states that lifting equipment
needs to be inspected and thoroughly examined:

® after installation and before first use;
e if lifting people or is a lifting attachment — every six months;
o at least every 12 months for all other equipment; and

e cach time the equipment has been involved in an accident.

Note that inspection has to be made by someone who is competent, sufficiently independent and impartial to
make objective decisions. Serious defects should be reported to the HSE and the item taken out of service.
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First aid

You should consider and plan for any accidents or emergency that could occur in which an employee or a
member of the public is exposed to danger. It is recommended that procedures are in place to deal with
emergencies such as serious injuries, spills or fire.

There must be some provision for first aid and the Health and Safety (First Aid) Regulations 1981 set out
first aid requirements for the workplace. Assessments of first aid needs should be carried out to ensure that
there are adequate and appropriate equipment and facilities in giving first aid to employees (including a first
aid box and first aid room, depending on the size of the warehouse).

Businesses should have an ‘appointed person’ where necessary to take charge in the event of an emergency.
This person does not need to be a qualified first aider, but should take charge of the first aid arrangements,
whether this means just looking after a first aid box and calling the emergency services, or something more.
However, qualified first aiders should be considered. Whether these are needed and the number required
depends on the nature of the warehouse, number of employees and the location of the site.

First aid training must be available to any first aiders and they must be retrained before the expiration of
each three-year certificate in first aid at work. In terms of how many qualified first aiders are required, an
example would be that a medium-risk warehouse with fewer than 20 employees only requires at least one
appointed person. However, as a general rule there must be at least one qualified first aider for every 50 people
employed. Ensuring cover at different times of the day is a sensible procedure.
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Insuring against liability

Most warehouse operators in the UK will have cover to insure themselves against liabilities to third parties
including members of the public. But they are also required under the Employers’ Liability (Compulsory
Insurance) Act to take out a policy with an authorized insurer against liability for bodily injury or disease
affecting employees.

However, it is worth remembering that just having a policy in place is not enough: warehouse businesses
will need to comply with health and safety law and take all reasonably practicable measures to protect
employees — as described above.

If such systems for risk assessment and protection of employees are not in place leading to a claim against
an operator by an employee, this may affect insurance cover; in some circumstances the insurer could sue the
operator for the cost of the compensation.

Above all, it is important to note that companies and even individual managers can be prosecuted under
health and safety legislation — whether or not there is a policy in place.
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Summary and conclusion

Health and safety at work has become a major concern of warehouse managers. The casualty rates remain

high and the increase in litigation as a result of injuries sustained in the warehouse has put added pressure on
warehouse managers.

Managers need to be vigilant and undertake regular risk assessments. They need to ensure that their staff
are working to the correct procedures and that equipment is maintained to the highest standards.

According to the HSE, addressing health and safety should not be seen as a regulatory burden. It offers
significant opportunities. Benefits can include:

o reduced costs and reduced risks: employee absence and turnover rates are lower, accidents are fewer, the
threat of legal action is lessened,

e improved standing among suppliers and partners;
® a better reputation for corporate responsibility among investors, customers and communities; and

e increased productivity: employees are healthier, happier and better motivated.

There are many excellent publications by the HSE in the UK and OSHA in the United States, which provide
guidance on health and safety within the warehouse. Details are given at the end of this book.
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Introduction

In recent years, environmental and waste issues have affected us all, both at home and at work.

Recycling has become an everyday occurrence and carbon footprints are being left, but not without trace.
These issues have also become ingrained into corporate social responsibility, but what does this mean for the
warehousing sector?

Environmental legislation has made carbon the ‘new currency’ in a ‘carbon economy’. This new economy
means organizations need to be aware of their ‘carbon footprints’, where their emissions come from and how
they can reduce them. Business outcomes are therefore entwined with environmental aims. The Carbon Trust
emphasizes that ‘by stimulating resource efficient and low carbon action we contribute to green goals,
including the lowering of carbon emissions, the development of low carbon businesses, increased energy
security and job creation’ (Carbon Trust 2016). Unfortunately, there is very little in the way of specific, up-to-
date statistics on warehousing emissions.

The UK Department of Energy and Climate Change calculated that in 2012 warehouses consumed 12 per
cent of the total energy consumed by the UK service sector.

The World Business Council for Sustainable Development (2013) notes that buildings account for 40 per
cent of worldwide energy use. Initiatives to increase the efficiency of buildings in using energy and reducing
emissions have been developed by the Leadership in Energy and Environmental Design certification
programme (LEED) in the United States and the Building Research Establishment Environmental
Assessment Method (BREEAM) in the United Kingdom.

In 2010, according to the Carbon Trust Partnership (CTP), it was estimated that the warehousing industry
in the UK represented approximately 3 per cent of the UK’s CO, emissions.

Keith Horgan of the CTP commented that ‘there are substantial opportunities within the warehousing
industry to save energy, costs and reduce carbon by the simple implementation of existing, low-energy
technology.” He said: ‘We are not talking about high-tech solutions but pragmatic and cost-effective actions.
For example, lighting and heating are the core areas for energy- and carbon-saving focus. The UK
warehousing industry could save in excess of £150 million in energy costs and 1.5 million tonnes of carbon by
making simple changes’ (United Kingdom Warehousing Association, 2010).

According to a market report by Eye for Transport (North American 3PL. Market Report, 2010), 96 per
cent of third parties, 100 per cent of manufacturers/ retailers and 91 per cent of solution providers see
sustainability initiatives as a priority. Companies feel that customer pressure and confidence, company image
and differentiation together with regulatory compliance are the main driving forces for the introduction of
sustainability measures. This was borne out by a recent survey by American Shipper, which stated the above as
drivers for sustainability together with a return on investment. In terms of barriers to environmental
initiatives, these include a lack of ROI, not prioritized by management, lack of or inconsistent standards and
economic instability. The Material Handling Industry of America (MHIA) also released the results of a
research study on ‘Sustainability in Warehousing, Distribution and Manufacturing’ in 2011. According to the
report, 48 per cent of respondents currently have a sustainability initiative underway and 88 per cent say that
sustainability will be of even greater importance over the next 18-24 months.

An overwhelming majority of respondents, 78 per cent, cite social responsibility as the driver behind
sustainability initiatives while 63 per cent cite resulting efficiencies. Fifty-nine per cent indicated that
sustainability initiatives were a management directive while 42 per cent said their customers were demanding
it.

Other findings included:

e 92 per cent of companies believe that sustainable initiatives have the potential to save money and resources.

e Other benefits of sustainability are bringing greater awareness to the market, tax incentives, utility rebates,
and a competitive edge.

e Green companies are investing in lighting fixtures/controls, recycling products and/or fans to circulate cool
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or warm air.

McGraw Hill Construction (2013) in their survey, found that the three main drivers for companies were
client and market demand, lower operating costs and public image.

BNP Paribas Real Estate’s Warehouse of the Future report highlights sustainability as being at the
forefront of occupier’s requirements, with 86 per cent of respondents agreeing that sustainability initiatives are
important to the future of warehousing. The findings also showed that over two-thirds of the occupiers
surveyed would pay a rental premium for a green unit if it saved on operational costs. In addition to this 76
per cent of respondents stated that they would look favourably on warehousing that was powered by some
form of sustainable energy such as wind, solar, biomass or energy from waste.

In this chapter we look at how operations within the warehouse affect the environment and how the
warehouse can play its part in reducing carbon emissions.
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Legislation and other pressures

Environmental legislation has an impact on many organizations and will increasingly require new approaches
to the management and reduction of energy and carbon emissions.

Each country or group of countries will have their own legislation in relation to the environment.
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Eurapean regulations

The Energy Performance of Buildings Directive makes it a requirement that all new buildings should be
‘nearly zero energy’ from 2021 — although whether this obligation will remain in force for the UK when it
leaves Europe is unknown.

Further pressures include the CRC Energy Efficiency Scheme which, until 2018/19, requires many
organizations to trade carbon and appear in a published league table with their peers.

A range of European and UK targets to reduce emissions have been declared including the EU’s 2020
strategy and the Climate Change Act 2008.

In 2008, the Climate Change Act was passed, committing the UK to reduce its greenhouse gas emissions
by at least 34 per cent below 1990 levels by 2020 and by at least 80 per cent by 2050.

In 2015, seven years after the Act was declared, the UK had already decreased emissions by 38 per cent
below 1990 levels. Even with the expected divorce from Europe, the UK, as well as having its own legislative
drivers to reduce carbon emissions, is a signatory to the international treaty — the Paris Agreement — that
commits nations to keeping average global temperatures from increasing by more than 2°C and to aim for no
more than 1.5°C. At the time of writing, President Trump has decided that the US will withdraw from this
agreement.

Additionally, increasing numbers of customers are requiring their suppliers to demonstrate improvements
in their green credentials in order to meet their own environmental targets. To meet this challenge the
warehouse sector will need to adopt new approaches to managing and reducing carbon emissions from their

buildings.
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Warehouse energy usage

Figure 16.1 shows the energy usage within an average-sized warehouse of circa 15,000 square metres.
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FIGURE 16.1 Warehouse energy usage (courtesy of UKWA 2010 and the CTP)
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As can be seen, the main areas of energy use in UK warehouses are heating and lighting, with research
showing that the sector could potentially achieve a 16 per cent reduction in emissions in these areas. In
warmer climates cooling systems will be a significant factor.

According to a report by the Illinois Smart Energy Design Assistance Center (2011), the US national
annual average energy use intensity is 45 kBtu/sf. Their research shows that lighting makes up 41 per cent and
heating 20 per cent of total utility costs.

Table 16.1 outlines the key areas and low-capital-cost actions to reduce energy consumption and carbon
dioxide emissions within warehouses. These opportunities were observed during a series of energy audits of
UKWA members’ sites under an initiative between the Carbon Trust and UKWA.
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TABLE 16.1 Potential warehouse energy savings

Typical savings based on 10 fittings unless stated

Key carbon reduction areas otherwise

£ CO; tonnes  Based upon
Turn lights off in warehouse when an area is £700 4.26 50% reduction in lighting
unoccupied
Turn lights off in warehouse when daylight is £300 4.92 18% reduction in lighting
sufficient
Replace 250W and 400W sodium or 400W £550 3
metal halide lights
Install lighting controls £70 0.4 T8 having controls added
Clean or replace roof lights £300 4.92 18% reduction in lighting
Turn off external lights used for £420 2.5 50% reduction in lighting
loading/unloading when daylight is sufficient over 12 months
Control space heating systems efficiently 10-15% 10-15%

saving saving
Ensure efficient control of air conditioning £120 based on 0.72

one unit
Ensure hot water supply is sized in relation to site 10% of site 10% of site
occupancy fossil fuel fossil fuel

Energy savings base consumption is based on 10 hours per day, five days per week £ to $ conversion = £1 = $1.27 at time of writing (April
2017).

The following list provides warehouse managers with ideas on how to reduce their impact on the
environment and thus help companies achieve their CSR targets.

e Lighting in a non-automated warehouse can be up to 70 per cent of the total energy costs. Ways to reduce
lighting costs are as follows:

— Introduce energy efficient lighting.

— Switch off all non-essential lighting out of business hours.

— Install movement sensors and timers.

— Introduce and regularly clean skylights and clerestory windows to increase the use of natural light.
— Switch off lights when daylight is sufficient.

— Turn off external lights when daylight is sufficient.

— Switch off office lights on exit or introduce motion sensors.

e Introduce solar panels where feasible.

e Use of alternative energy production methods:

— Wind turbines.

— Biomass boilers.
e Heating can make up 15 per cent of a warehouse’s energy costs.

— Use zoned and time-controlled thermostats which are set accurately (a 1 per cent reduction in
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temperature on the thermostat can reduce heating bills by 8 per cent).
— Experiment with switch on times for heating and air conditioning and switch off well before close of

business.
— Ensure the hot water supply is sized in relation to site occupancy.

— Install time controls on equipment which is not required after close of business such as vending
machines.

Use of natural ventilation systems:

— using ventilation stacks;

atria and automatic window openings combined with automatic control systems;

passive cooling such as breathable walls;

— using the effective thermal mass of buildings to reduce cooling and ventilation energy.
Cooling the warehouse can also increase energy costs.

— Introduce sunlight reflectors.

— Use of mobile air handling units.

Switching off equipment when not in use.

Ensure all doors have sufficient seals to prevent air and water entry.
Rainwater collection for reuse in vehicle washing, toilets, etc.

Low water use in sanitary appliances.

Check insulation levels and increase where practical.

Recycle where feasible and cost effective.

Move to utilizing plastic totes/bins in place of cardboard.

Utilize plastic or aluminium pallets.

Use of gas, electric or hybrid forklift trucks.

In rack charging for narrow aisle trucks.
Movement reduction within the warehouse to reduce energy consumption.
Use of ABC analysis to ensure popular items are placed close to the despatch area.

Kinetic energy plates provision on the access road to produce power from vehicles entering and leaving the
site.

Introduce car sharing schemes for staft.

Encourage staff to walk or cycle to work or take public transport.

Introduce training in green initiatives such as fuel-efficient MHE driving.

Source materials locally such as packaging, paper, MHE, etc.

Continually assess the situation by walking around the warehouse at various times during operating hours.

Plant trees and shrubs to assist with the removal of emissions.

The use of smart meters, which record the amount of electricity consumed and when it was consumed, will

also assist companies in identifying where consumption is greater than expected.

Finally, ensure that your warehouse is also operating effectively — no unnecessary movements, accurate

picking and despatch and effective utilization of space.
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CASE STUDY Chalmor’s LifeSaver scheme (see Figure 16.2)
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FIGURE 16.2 Energy-saving warehouse (courtesy of Chalmor and Ritrama)

PA-AitRAMA

Chalmor’s LifeSaver ‘pay as you save’ scheme has enabled leading self-adhesive materials manufacturer
Ritrama to upgrade lighting and controls at its production centre in Eccles with no capital outlay. Instead, the
lighting installation is being funded through quarterly payments, which are less than the money saved each
quarter from reduced energy consumption.

‘The LifeSaver scheme has enabled us to greatly improve the quality and responsiveness of our lighting,
reduce our carbon footprint and save money at the same time,” explained Ritrama UK’s managing director
Mark Evans. ‘Furthermore, there hasn’t been any capital outlay, so the whole scheme makes perfect
commercial sense.’

The work was carried out in an existing facility, part of which has recently been reorganized to create a self-
contained finishing centre. The existing high-pressure sodium lighting was no longer meeting the needs of
the space, so a total of 650 sodium fittings were replaced with 420 Chalmor Brilliance high-output long-life
fittings. This enabled Ritrama to reduce its installed electrical load by 136kW.

In addition, the new lighting is linked to Chalmor AutoLux lighting controllers, providing presence
detection and daylight modulation to ensure that the lighting is only used when needed. The enhanced
control is expected to reduce the lighting’s running hours by around 40 per cent, resulting in a reduced
electrical load and an annual energy saving of 1,444,956kWh.

Further savings are achieved through reduced maintenance costs. Re-lamping was costing nearly £10,000
per annum, whereas the Brilliance fittings are unlikely to require re-lamping for seven years. The combination
of reduced energy and maintenance costs is providing Ritrama with a total saving of over £90,000 per annum.

As Ritrama has adopted the LifeSaver scheme, the cost of the lighting, controls and installation has been
spread over a period of three years, providing a net saving of over £12,000 a year from day one.

‘We have been very pleased with the new lighting, which gives us a brighter light and makes the picking of
colour vinyls easier through better colour rendering — as well as helping us to save money,” Mark Evans
concluded.
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Energy production

The self-production of energy is a potential option for warehouse operators to consider when looking to offset
their CO, usage.

For example, Amazon is to install solar panels on the rooftops of its fulfilment centres across the world. It
will install large-scale solar systems on 15 of its US facilities in California, New Jersey, Maryland, Nevada and
Delaware by the end of 2017.

‘As our fulfilment network continues to expand, we want to help generate more renewable energy at both
existing and new facilities around the world in partnership with community and business leaders,” said Dave
Clark, senior vice president of worldwide operations. He went on to say: ‘By diversifying our energy portfolio,
we can keep business costs low and pass along further savings to customers. It’s a win-win.” Marks and
Spencer in the UK has installed the largest single roof mounted solar panel array of 24,272 panels to date.
These generate nearly 25 per cent of the energy required for the site.

Wind turbines and the production of energy from biomass can also be a viable way to generate low lifecycle
emissions at an acceptable cost, according to DHL's sustainability study.

Regulation plays an important role here.

CASE STUDY Miniclipper Logistics Green Project 2012

Miniclipper Logistics is a mature, second-generation family business in the UK. With their main distribution
centre being surrounded by housing, and their three additional warehouses being in major conurbations their
environmental considerations need to include:

noise minimization;

hazchem spillage control;

best use of solar power;

energy saving devices (lighting, water);
recycling of as much waste as possible; and

proximity to their workforce/ease of commute.

Awarded ISO14001 in 2012 they embarked on making positive changes to their environmental policies.
Their policies included the following:

o They replaced aged lighting in all of their warehouses, also adding personnel sensitive systems into the rack
aisles, offices and outdoor areas.

o As previous winners of the UKWA Environmental award in 2013, they continued with their endeavour to
place solar power in all of their warehouses, and replace old lighting for more efficient and sustainable
lighting systems which yield fast financial return and improve brightness in their facilities.

See Figure 16.3 below (photograph courtesy of Miniclipper logistics).
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FIGURE 16.3  Solar panels on warehouse roof (courtesy of Miniclipper)

e 1SO14001 accreditation has led to a full review of their environmental policy and communication to their
employees. An example of procedures in place:

— Wood, plastic, paper, card and metal is separated and recycled and removed by three recycling
companies.

— Two balers are installed (one plastic, one cardboard) and staff trained to use.
— Office paper is shredded and used as packing materials in warehouse.
— No plastic/paper cups in office areas, glass and plastic packaging is recycled.

— 90 per cent of incoming cardboard boxes are reused for packing.

No general waste goes to landfill.

— In 2011 very little waste material was recycled.

In 2012 over 6 tonnes was certified as recycled.

— In 2016 over 14 tonnes was certified as recycled.

They have found that promoting and pursuing carbon reduction policies is not only good for the environment

but has a positive benefit on the bottom line. A real WIN WIN!
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The environment and waste

The overarching legislation governing waste includes the Waste (England and Wales) Regulations 2011
(implementing the European Waste Framework), the Environmental Permitting Regulations 2010 and the
Environmental Protection Act 1990.

Wiaste is defined as something which the holder or producer discards. If something is discarded then it will
remain waste until it has gone through what is known as a ‘recovery operation’.

In the UK if you store, treat or dispose of waste you need to hold an environmental permit, be technically
competent and be regulated by the Environment Agency (EA), Natural Resources Wales or the Scottish
Environmental Protection Agency (SEPA).

It is an offence to store, treat or dispose of waste without either an environmental permit or an exemption.
There is also personal responsibility on directors and managers to ensure there is no breach of the legislation,
and they can be prosecuted personally.

A holder of waste has a duty of care to ensure it is deposited or transferred to an authorized person.

Opverall, to comply with the duty you must take reasonable steps to:

e prevent the escape of waste whilst you hold it;
e transfer it to an authorized (suitably licensed) person; and

e provide written information which identifies and describes the waste being transferred.

To avoid a breach of Section 33 of the Environmental Protection Act 1990, for instance, you need to prevent
waste causing pollution or harm to the environment either when it is under your control or when the waste is
transferred.

Other regimes for specific waste types include the Waste Electrical and Electronic Equipment (WEEE)
directive. This affects, but is not limited to, importers, manufacturers, retailers and business users.

If you export WEEE you have to be approved by the Environment Agency and issue evidence notes when
you receive whole WEEE appliances. You must also have systems and procedures in place to ensure you
provide accurate reports to the Environment Agency. If you produce WEEE you are obliged to join a
compliance scheme.
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Packaging

Product packaging has a significant impact on the sustainability of the supply chain as a whole.

There are three main types of packaging, according to Envirowise, a UK government agency:

® Primary (sales) packaging. This is the packaging around a product at the point of purchase by the
user/consumer. Examples include bottles, tins, plastic covers or wrapping.

e Secondary (grouped) packaging. This packaging groups a number of items together until the point of sale.
Examples include an inner or outer box and strapping which binds a number of items together.

o Tertiary (transport) packaging. This packaging allows handling and transportation of a number of grouped
items as a single unit load. Over recent years the mainstays of returnable transit packaging (RTP), the
wooden pallet and the metal stillage, have been joined by many other forms of RTP. These include plastic
pallets, tote boxes and metal cages.

There are many reasons for reducing packaging costs. These include:

e Lower packaging costs mean higher profits.

e Waste minimization benefits your own company and the environment.

By carefully segregating its waste into cardboard, plastics and general waste, one food contract packaging
company reduced its waste removal costs by 45 per cent and is now recovering approximately 30 per cent of its
packaging.

It is possible to significantly reduce packaging costs and cut waste levels by implementing relatively simple
measures, many with low or no associated costs; or, if there is a cost, payback is relatively quick.

Taking action on waste packaging will:

e increase overall profitability;

e increase staff awareness of environmental and cost-saving issues;

o develop closer relationships with suppliers and customers through shared benefits and cost savings;
e reduce the use of finite resources;

e reduce the volume of waste going to landfill;

e reduce product damage;

® cnhance environmental performance;

e promote a better company image;

e meet current and future obligations under packaging waste regulations at least possible cost.
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Packaging design

Although the majority of waste initiatives begin at the design stage and are mainly the concern of the
production department, the warehouse can have a significant influence on the amount of packaging used.

When designing product packaging there needs to be an input from the warehouse operation. For example,
secondary packaging needs to fit the actual pallet dimensions. Any overhang on the pallet can lead to
packaging damage, an increase in the amount of stretchwrap required and potential issues when the product is
put away in the racking.
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Pallets

Although the mainstay of transit packaging over many years, the pallet can be replaced or at least augmented
by other forms of tertiary packaging.

For example, an alternative to the use of pallets where the products are lightweight in design include slip
sheets and corrugated trays. Not only do they reduce the use of wooden pallets, but they are lighter, take up
less space in a container, for example, and are significantly cheaper, especially in circumstances where pallets
are not returned.

However, if your operation necessitates the use of pallets there needs to be a process in place to track and
recover pallets. A current client is spending in excess of €800,000 on wooden stillages that are left at customer
premises. In such cases alternative methods of encasing and transporting the product need to be evaluated.
These can include collapsible metal stillages which, although more expensive to produce initially, can be
returned for reuse without significantly reducing the back-loading abilities of the delivery vehicles.

Utilizing recycled pallets can have a number of advantages over new pallets. They are likely to be cheaper
and potentially stronger as a result of seasoning, which increases the strength of the wood. They are also
exempt from packaging waste regulations.

Plastic pallets which are recyclable are also a potential alternative albeit they take more energy to produce,
are more expensive at the outset and will require a robust system to track their whereabouts. The use of RFID
tags is an option.
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Stretchwrap

Suppliers can end up using excessive stretchwrap to stabilize product on a pallet. Alternatives include banding.
Although a capital purchase, stretch-wrap machines can reduce the usage of wrap and make the unit load
more stable.
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Cartons

As with many of the topics we have discussed in relation to the warehouse operation, packaging again results
in trade-offs.

A significant trade-off is the strength of the packaging and potentially less damage versus the additional
cost of the packaging. A current client is having to replace packaging received from the Far East on a regular
basis as a result of substandard cardboard.

When picking individual items from secondary packaging there is going to be a surplus of cartons. Where
possible, cartons should be reused.

The replacement of cardboard packaging with plastic totes is possible. However, a robust system of tracking
and tracing the equipment needs to be in place. Some companies are now embedding RFID chips into their
reusable packaging.
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Labelling

When labelling product in the warehouse it is advisable not to use paper labels that cannot be easily removed.
Some plastic re-processors will not accept plastics contaminated with paper.
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Product waste

Poor stock rotation can lead to waste with out-of-date items. FIFO and expiry date systems must be applied
to minimize out-of-life stock.
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Waste disposal

If packaging cannot be reused, look to reduce disposal costs by segregating the waste correctly and, where
feasible, selling it to waste recyclers or re-processors. You can also set it against the purchase of packaging
recovery notes.

641



Hazardous waste

Something is hazardous if it is dangerous to people, animals or the environment. You should first check the
goods are as stated in the consignment/ transfer note and follow your own acceptance criteria. If the goods are
later found to be hazardous you may become the producer of the hazardous waste and will need to comply

with the legislation governing this specific waste type.
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Forklift trucks

Electric lift trucks are superior to internal combustion engine models when it comes to the environment.
Indoor air quality is improved by eliminating internal combustion exhaust within a facility.

If utilizing electric lift trucks, it is not necessary to vent outside air into a facility to offset internal
combustion exhaust or to exchange air as frequently through heating, ventilation and air-conditioning
systems, which is good for the environment and has the added benefit of reducing heating and air-
conditioning costs.

If electricity is generated by renewable sources such as wind and solar power, then electric lift trucks are
truly emission free. However, the environmental impact of an electric truck is more than just being emission-
free. Electric trucks use no engine oil, transmission fluid, radiator fluid or filters that have to be changed on a
regular basis. These waste items can be very harmful to the environment if they are not handled and disposed
of properly (Hyster 2010).

There is another school of thought according to Johnson (2008), however, that ‘fuel carbon footprints of
electric and LPG (Liquefied Petroleum Gas) forklifts are, in principle, about equal, while in actual practice,
LPG’s foot-print is smaller than that of electricity.’

Toyota has recently introduced a new Geneo-Hybrid forklift truck, which is expected to cut CO, emissions

and fuel consumption by 50 per cent while delivering the operational performance of an equivalent
conventional diesel-powered forklift.
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Equipment disposal

Finally, we need to ensure that we have an end-of-life policy for our warehouse equipment and ensure these
items are recycled in an efficient manner.
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Summary and conclusion

A major challenge across all industry sectors today is ensuring a sustainable supply chain.

Clearly, there are solutions on the market that can help warehouses operate in a more sustainable way. By
combining available technologies and solutions in terms of energy savings, such as heating and cooling
systems, and alternative energy sources, a warechouse can be designed that emits 70 per cent less CO, than the
typical 15-year-old warehouse (Prologis 2007).

McGraw Hill Construction (2013) in their research found that companies who either built ‘green’
warehouses or retrofitted ‘green’ ideas decreased operating costs by 15 per cent and 13 per cent respectively
and attained payback within a maximum of eight years.

We must also encourage staff to be responsible in terms of energy efficiency within the warehouse. Turning
off lights and electronic equipment when not in use, and switching off forklift trucks when idling are only a
few ways of increasing energy efficiency.
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17
The warehouse of the future

The best way to predict your future is to create it. (ABRAHAM LINCOLN)
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Introduction

Niels Bohr said ‘Prediction is very difficult, especially if it’s about the future’. We are now at a stage where the
challenges within the supply chain are necessitating a change of mindset amongst warehouse operators, with
automation and robotics being considered a viable and at times necessary alternative to large amounts of
labour. This is now being seen globally.

We are also seeing companies such as Amazon introducing robotics on a large scale. Amazon recently
received a patent for its idea of a warehouse in the sky with orders being fulfilled in an airship and the items
being delivered by drones. Farfetched it may seem at the moment but these companies are pushing the
envelope in order to meet ever increasing and complicating challenges. The development of Artificial
Intelligence (AI) and Virtual Reality (VR) will also have a significant effect on warehousing in the future.

The continuing challenges faced by companies are many and varied.

The following list is not exhaustive but details the number of challenges being faced by companies today
and those likely to be faced in the future.

® One of the biggest challenges is the growth in e-commerce. This is already resulting in the following:

Smaller, more frequent orders.

Shorter order lead times.

— Next day delivery will be the norm.

Same-day delivery in certain circumstances.

Increase in home delivery.

— Increase in personalization of items.
e Other challenges are as follows:

— A greater proliferation of product lines or SKU.

— A requirement for accurate information in real time.

— The need to achieve the perfect order to ensure competitiveness.

— A requirement for lower overall inventory and overall cost reduction.

— An increase in the cost of land.

— Increasing labour costs.

— Ageing populations in many countries.

— A shortage of skilled labour.

— A shortage of management knowledge and expertise.

— The moral question as to what to do with displaced staft on a large scale.
— Security of products.

— Traceability of items.

— Cold chain storage and distribution.

— A greater need for systems integration — ERP systems with WMS and TMS for example.

— The growth in cloud-based systems and the reluctance in some quarters to accept them — especially in
terms of data security.

Overall data security.

— Local and global regulations and protectionism.

Sustainability demands — pressure for more environmentally friendly warehouses.

— More buzz words such as Industry 4.0, M to M (Machine to Machine) and the Internet of Things!
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Suppliers, users and academics are having to look at ways of overcoming these challenges. New technology is
continually being introduced and, as Mark Strand says, ‘the future is now’ in many respects. Concepts such as
fully automated warehouses, carbon-neutral buildings, hybrid trucks, robotics, drones, voice and optically
guided warehouse operations are all in their various stages of development.

What of the warehouse of the future? One revolutionary product or process is 3D printing or additive
manufacturing — what effect will this have on the warehouse of the future? Will we actually need warehouses
in their current form for example? Could this lead to the demise of maintenance stores?

This section will look at the likely role of the warehouse in tomorrow’s supply chain, what it might look like
and the new technology which will be adopted.
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Context

First we need to put things into context and be aware that warehousing in the future will be affected by many
factors, such as:

o Globally we have a growing but ageing population. This means that land will be at a premium but also
there are likely to be labour shortages in key areas which suggests a potential growth in automation but also
the need for elder friendly workplaces and in some countries people will be required to prolong their
working lives.

e The growing economies of not only the BRICS countries (Brazil, Russia, India, China and South Africa)
but also those of the developing world where consumerism and the growth of the internet will put even
greater pressure on consumer product manufacturers and their warehouses. Consumer awareness and
demand for new products and services will continue to increase.

e As economies grow and the population gets older there will be greater competition for staff. Warehousing
has not been a career of choice for many people because of its image according to a recent PWC report
(2012) and companies are going to have to market themselves better to become more attractive to today’s
youth. The introduction of more technology into these warehouses will be significant in this respect.
However, the introduction of greater automation could see a reduction in the requirement for staff at an
operational level but an increase in more technologically astute staff. More than 10 million jobs in the UK
— a third of the total — are thought to be at risk from automation within the next two decades according to
a UK think tank — IPPR. Gale (2017) suggests that the 2020s will be the decade of redeployment rather
than unemployment with staff having to re-train and upskill.

o Sustainability will play a significant role in supply chain operations in the future. The green lobby will look
to the supply chain for initiatives in terms of alternative energy use, reduction in CO, emissions, reduction

in waste and water usage and the use of alternative forms of transport. This will include intermodal
transport initiatives as well as fuel-efficient MHE. Consumers and retailers will also be encouraged to
source locally leading to an increase in demand for neighbourhood warehouses.

o Fuel and energy costs will continue to rise as fossil fuels decline. Companies will look to warehouse
automation and the use of greener vehicles whilst developers and warehouse operators will be encouraged
to consider solar panels, wind turbines and the use of waste product for energy production.

e The potential introduction of government taxation initiatives to encourage companies to reduce their
impact on the environment.

e An increasing pressure on companies to collaborate and share resources. Many warehouses and, for that
matter, transport modes are under-utilized, so pressure from the green lobby and also continued pressure
to further reduce costs will encourage more companies to collaborate.

e Technology will continue to improve, evolve and become more affordable. As has been proven time and
again, the next big idea is likely to be just around the corner.

According to Kewill (2013) Generation Z — the post-90s generation — has entered the market, as both
consumers and employees. Having grown up using e-mail, social networking and communications technology
such as mobile/smart phones, MP3 players, laptops/tablets and games consoles including virtual reality, they
have never known a world without them. Adept at switching between multiple platforms, formats and devices,
they expect to utilize the technology they are familiar with in the work environment, accelerating the
prevalence of Bring Your Own Device (BYOD) in industries heavily reliant on the timely transfer of data,
such as logistics.
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Views of the future: the landscape
Capgemini (2010), writing about the supply chain, see the characteristics of the future supply chain as follows:

o The future model will be based on multi-partner information sharing amongst key stakeholders: consumers
(the originators of the demand signal, either from home or from a store), suppliers, manufacturers, logistics
service providers and retailers.

e Once produced, products will be shipped to collaborative warehouses in which multiple manufacturers
store their products. Shared transport from the collaborative warehouse will deliver to city hubs and to
regional consolidation centres.

As we can see from Figure 17.1, warehouses will remain a vital cog in the supply chain, becoming
consolidation centres, regional hubs and shared-use facilities for a variety of manufacturers and products.
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FIGURE 17.1 Collaborative warehousing (© The Consumer Goods Forum, Capgemini; reprinted with

permission)
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Although there are many shared-user operations currently in place, including retail consolidation centres,

Capgemini’s vision of collaborative warehousing takes it to another level.

They see the key point being that both retailers and manufacturers collaborate even more closely by
extending the consolidation centre premise to cover multiple retailers, thus ensuring greater warehouse
utilization and full truckload deliveries in all directions. This is borne out by recent surveys such as those by
Kewill, Savills and others who cite collaboration and shared user warehouses as being one of the future

solutions for cost reduction and the shortage of labour.

To succeed, this concept will require high levels of trust and commitment among manufacturers, retailers

and logistics service providers, but it is a crucial enabler for realizing integrated sustainability improvements.

This is likely to be one of the main stumbling blocks and it will require third-party logistics companies to
play a greater role by being more proactive and brokering agreements between all three parties and also taking

some of the risk.
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Views of the future: the warehouse

What of the warehouse itself?

I'm certain that those of us who grew up in the sixties and seventies would not have predicted the
miniaturization of communication handsets and the increasing computer power we have today in such small
units. The other phenomenon has been the internet and the effect it has on the way we do business today.
This leads me on to the role of the warehouse in the future.

Some would argue that there won’t be a requirement for stocked warehouses as companies will manage
their supply chains so well that cross docking or transhipment will be the norm and therefore warechouses will
become transit sheds, parcel and pallet hubs.

Secondly, with the growth in e-retailing there will be more fulfilment and returns centres as opposed to
warehouses. In addition, with the increase in fuel costs there may be an argument for production becoming
more localized and therefore warehouses will become an extension of the production plant once again. This
should lead to a more just-in-time method of order fulfilment. We are already seeing the phenomenon of
direct-to-customer deliveries from the manufacturers, thus bypassing retailers.

Recent events in both Europe and the United States also point towards the protection of local
manufacturing and a move to inshoring.

For those of us who subscribe to the view that warehouses will still exist some time into the future, what
function will they perform and what will they look like?

The current trend seems to be towards greater centralization of warehousing, with retailers building bigger
sheds with more automation, replacing smaller regional centres.

Others argue that the rising cost of fuel and customer demand for shorter order lead times will result in a
greater number of local warehouses.

These centres will act as replenishment centres for stores, and continued growth in e-retailing will increase
home delivery significantly. Kelloggs in the United States recently announced a move away from direct-to-
store delivery as volumes are reducing with the advent of online grocery shopping.

Amazon’s idea is to be as close to its customers as possible so that they can react quickly to any order
placed. Hence the idea of having significant numbers of fulfilment centres — at the time of writing Amazon
has over 70 fulfilment centres in the United States and plans to have at least 14 in the United Kingdom —
mobile warehouses such as airships and vehicles with 3D printers on board.

Orders to the warehouse will continue to grow appreciably with e-commerce but the number of lines and
items per order will be small. Thus, where individual items are ordered by consumers over the internet there
will be a greater need for technological solutions and quicker, more accurate methods of order picking and
despatch.

Automation will play a big part in the warehouse of the future and it is likely that we will have many types
of robots criss-crossing the floor, collecting and depositing pallets, cartons and totes to wherever they are
needed, with very few humans in sight.

Conveyors will abound and robots will move both horizontally and vertically, making full use of the cube of
the warehouse. Radio frequency sensors will be placed strategically throughout the warehouse to ensure that
there aren’t any breaks in transmission and to guide the various automated equipment.

An example of this is the partnership between Prime Vision and Delft Robotics. By combining the high
flexibility of robotic arms with the versatile sensing capabilities of 3D vision technology, it will be possible to
provide solutions to automation problems that have — until now — been impossible or too expensive to
develop. Intelligent robotic systems will use a combination of technologies that allow the system to look’ at its
work environment. In this way, robotic systems are able to cope with product differences, which is particularly
important in the courier and e-commerce sectors, where the processing of parcel variety remains a major
barrier to wide scale robotic adoption.

The partnership between Prime Vision and Delft Robotics will also lend itself to integration with the
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Internet of Things (IoT).

We humans will no doubt still be involved in some capacity but mainly as managers, I'T specialists and
equipment service engineers. Skilled pickers will potentially still have a place on the warehouse floor where
goods-to-picker systems will continue to be used. However, vision-checking systems will take the place of the
human eye and scanners. Staff will also be required for various value-added tasks such as re-packing, re-
labelling, stencilling, kimballing and kitting.

Amazon argues that even though it is introducing automation into its warehouses it is still increasing its
staffing levels as consumer demand increases.

Scott Stone (2017) from Cisco Eagle suggests that inexpensive voice-activated technologies such as
Amazon’s Alexa or Google Assistant will be adapted so that a warehouse operative can find information just
by asking a question. For example, imagine asking questions about staging area availability or stock locations
while driving a forklift, or picking orders to a conveyor line. A voice assistant similar to these consumer
technologies might answer these questions.

In order for automation to work efficiently, everything will need to be fairly uniform. Pallets will need to be
the same size — no combinations of UK, US, Euro or print pallets, for example. Cartons will also need to be
standardized. Alternatively, goods will be moved in plastic, returnable and recyclable totes.

As for the building itself it is likely to be built with sustainability in mind. The 900,000 square foot (90,000
sq metre) Marks and Spencer warehouse was built from recycled concrete from the power station that it
replaced.

The warehouses will operate 24 hours per day seven days a week. From an environmental standpoint, the
warehouse roofs will have solar panels and the yards will be full of wind turbines, not only to run the
warehouse but also to produce energy to recharge the electric vehicles which make the deliveries.

The equipment will be regenerative and all operations will benefit from energy-efficient lighting and
heating.

The majority of warehouses are likely to be high bay (at least 12-metre eaves according to the BNP Paribas
report) with some lower height warehouses or sections of warehouses to act as cross docking operations and
areas for value-adding services. The continued growth in third-party logistics and shared-user warehousing is
also likely to see larger warehouses with the potential for sub-division.

The increase in product lines could also see greater use of mezzanine floors.

As for location, port-centric logistics is increasing in popularity together with the increased use of rail
transportation, which suggests coastal locations or those linked by inland waterways and rail. A typical
example is the General Mills operation with Culina based at PD Ports Liverpool.

Finally, there will be a requirement for greater flexibility with shorter lease terms.

The following scenario for the future of warehousing looks at the use of technology to its utmost.

Potential future scenario

As a driverless vehicle arrives on site its RFID tag will be read and the vehicle guided to the relevant loading
bay. On reaching the bay its roller shutter door will open, as will the loading bay door, and the rails within the
trailer will connect to rails within the warehouse. The conveyor will be activated and the pallets will be
unloaded. Each pallet will move through a portal where each pallet and item tag will be read and the data sent
direct to the WMS. An AGV will take the pallet to its relevant location, be it the despatch bay for cross
docking or into deep storage. If the products are destined for the picking area they will be de-layered
robotically and each layer of product placed into a tote for onward delivery to the mini-load AS/RS storage
area. Suppliers will be informed of any discrepancies and their payments adjusted accordingly.
Loose loaded trailers will be unloaded with a robotic arm.

The system will control all of the movements within the warehouse with no requirement to print pick lists,
communicate with PDAs or send voice instructions to us humans. The paperless warehouse should become a
reality (unlike the paperless office which has been much heralded but never achieved).

All items are RFID tagged and are tracked throughout the warehouse.

Once an order is received the mini-load system will send the tote containing the product(s) to a pick station
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and a robot with suction pads and a camera will read the RFID chip or compare its image with that of the
order, pick up the item and place it into another tote or carton for despatch. This task may be done by a
human if the robot’s dexterity is called into question.

The tote will be placed on a conveyor, a lid fitted together with a destination label and it will be loaded
onto a waiting vehicle.

Where delivery is required in a cardboard container the box will be cut to size and a lid fitted. Delivery
notes and marketing material can also be added at this stage. To reduce paper, this could be in the form of
QR codes printed on the packaging.

The problem will be how to manage complexity. The requirement for individual items to be picked from
cartons will continue to pose problems for a fully automated warehouse. The growth of internet shopping and
orders for individual items will continue to pose challenges to warehouse operators, so human intervention
will still be a fundamental requirement.

Robot dexterity may be improved but this could be at the risk of slowing down the operation as a whole.

The following video from Boston Dynamics shows how robotics is advancing and how robots could well
take the place of humans in the warehouse of the future.

gL VIDEO 17.1 Future robotics from Boston Dynamics (https://youtu.be/1sYm596 DXRM)

o

It may be that robots, conveyors and AGVs will bring the products to the operator but the actual act of
picking and packing could well remain with the operator.

DHL has bought four Sawyer robots, the first step of its UK&I robotics deployment programme. The
robots will be flexibly used across its 19 co-packing and Production Logistics centres nationwide.

DHL says that Sawyer robots are some of the most advanced collaborative robots currently available and
can support production and warehouse staff by automating repetitive tasks.

DHL will be upskilling its existing co-packing teams to support its growth and apply this new technology,
hiring specialist roles such as Robotics Technician, Project Engineer as well as other production management
roles.

Other advancements will be the use of drones to count products within the warehouse at high levels

negating the requirement to send people up in cherry pickers or cages. Geodis and Delta Drone signed an
agreement in April 2016 to jointly develop a solution for automated warehouse inventory counting using
drones.
Walmart is currently working on a similar system and hopes to be fully operational before the end of 2017. In
a recent test a drone moved up and down an aisle packed nearly to the ceiling with boxes, taking 30 images
per second. Shekar Natarajan, the Vice President of Last Mile and Emerging Science at Walmart, explained
that the machines could help catalogue in as little as a day what now takes employees about a month. There
are issues however, as the drones are unable to take 360-degree images of the pallets and therefore will be
unable to detect shortages on the pallets. The use of RFID tags on products could overcome this.

Stone (2017) suggests that in future drones could also be used for putaway, replenishment, location transfer,
order picking and maintenance.
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Other advances

Other advances include the ‘Internet of Things’, Industry 4.0 and M-to-M communication where everything
from camera systems to automation equipment is totally integrated into a WMS or WCS. Conveyors,
carousels and even storage racks could eventually link to each other, your computer systems, and various
personal devices in an advanced warehouse. No need to re-enter data or introduce middleware — the machines
will communicate directly with each other. “These buzzwords should not be intimidating — Industry 4.0 is
more of an evolution rather than a revolution,” says Swisslog’s Dr Kerstin Hofle.

gL VIDEO 17.2 Industry 4.0 - Linde’s vision of Logistics of the future
S5 (https://youtu.be/3P 8Qd 4 Iw)

One other piece of technology I want to share with you is 3D printing or additive manufacturing.

3D printing was originally developed as an automated method of producing prototypes. Although there are
several competing technologies, most work on the basis of building up layers of material (sometimes plastic,
ceramics or even metal powders) using a computer-aided design. Hence, it is referred to as an ‘additive’
process; each layer is ‘printed’ until a three-dimensional product is created.

A report by Transport Intelligence suggests that 3D printing ‘is already very good at producing products
(even with moving parts) which previously would have required the assembly of multiple components,” and
that by ‘eliminating the assembly phase there will be huge savings for the manufacturer in terms of labor
costs.” 3D printing-based production can also reduce or eliminate storage, handling and distribution costs.

People will be able to print a required item at home providing they have the scanned image or the
blueprints of the product itself.

The report goes on to say that: ‘A major new sector of the logistics industry will emerge dealing with the
storage and movement of the raw materials which “feed” the 3D printers. As 3D printers become more
affordable to the general public, the home delivery market of these materials will increase.”

Global and national parts warchouses as well as forward stock locations will potentially become
unnecessary. At present billions are spent on holding stock to supply parts for products as diverse as cars and
x-ray machines. In some cases, a huge amount of redundancy is built into supply chains to enable parts to be
despatched in a very short timescale to get machines up and running again as fast as possible.

A typical example is Arconic, a global technology, engineering and advanced manufacturing leader, which
has entered into two agreements to supply Airbus with 3D printed metal parts for its commercial aircraft.

Arconic will supply 3D printed components made from high temperature nickel superalloys, and 3D
printed titanium airframe parts.

The service parts logistics industry will be either transformed or decimated by 3D manufacturing — or
perhaps both! With small 3D printing machines available, operations in remote locations or even in an
engineer’s van will only need electronic libraries of designs available to them on a local computer. They can
then call up the design of the spare part required and immediately print it. Defective parts could simply be
scanned in 3D, fixed in the computer’s memory and the new part printed. The implications for maintenance
stores inventory are clear. At the time of writing, companies such as British Telecom are already trialling these
machines for use by their engineers.

A recent report by DHL suggests that while the 3D printing market is estimated to grow between US $180
billion and US $490 billion by 2025, it will not become a substitute for mass-production but a complementary
process.

DHL sees the following advantages:

e Lower number of production steps to design, prototype and manufacture highly complex and/or
customized products.

e Faster delivery time through on-demand and decentralized production strategies.
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o Lower logistics and production costs (eg reduced shipping and storage costs, potential elimination of
import/export costs through localized production, elimination of new production tools and moulds and
costly modifications to factories).

e Higher sustainability and efficiency in production through using the least amount of material and energy in
production.

VIDEO 17.3 Faster, cheaper 3D printing for manufacturing parts (cnb.cx/2reTydb)
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Summary and conclusion

Warehouses in highly developed countries will no doubt adopt the latest technology and companies whose
products can absorb the high initial capital investment will be at the forefront of warehouse automation.

However, as discussed previously, automation is not for everyone and warehouses will continue to hold
stock and employ staff to receive, put away, pick and despatch products.

It is hoped that this book has given you, the reader, an insight into warehouse operations in the 21st
century. Although investment in technology will improve and speed up operations, changes in processes,
attitudes and improved communication both internally and externally are the stepping stones. These need to
be firmly in place and cannot be by-passed under any circumstances prior to any thoughts of automation.

The growth in e-commerce will continue to challenge warehouse managers globally and the change in
profile from full-carton and full-pallet picks to individual-item picks will have equipment manufacturers
secking the holy grail of pick systems. Whatever that may be.

One thing is certain: we cannot afford to stand still. US Rear Admiral Grace Hopper (1906-92) once said,

» )

‘The most damaging phrase in the language is: “It’s always been done that way”.

This is a statement I have heard many times in my career and therefore I hope this book has given you
some new ideas to think about. Hopefully you will be able to implement them and they will help you improve
efficiency and minimize costs in your own operation.
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APPENDIX 1
Woarehouse audit checklists

Warehouse Audit

Carried out by: Location:

Date:

Item No | Poor | Good | Excellent | N/a | Comments
External

Comprehensive signage for delivery drivers in multiple
languages

Comprehensive signage for visitors

Separate routes for trucks and pedestrians

Staft cars parked away from warehouse exits

Is there disabled access into the building?

Perimeter fencing in good order

Security gates/barriers in good working order

External ground in good condition

Exterior lighting is sufficient and in good order

LPG and diesel for MHE kept in suitably safe and secure

area

Separate area for storage of waste packaging, away from the
main building

Are broken pallets and defective equipment stored safely
and away from the main building?

Vehicle speeds are controlled

Is there sufficient space for goods vehicle parking?

Sufficient turning space for all types of vehicles
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Warehouse Audit

Carried out by: Location:

Date:

Item No | Poor | Good | Excellent | N/a | Comments
Internal page 1

Personnel Security checks on entry and exit

All exits are secure

Visitors and attendance books available for inspection and
accurate

Visitors are given safety briefing/ instructions

Visitors are escorted at all times

Is there disabled access into the warehouse?

Intruder alarm systems installed and inspected regularly

Stock adequately protected from theft and pilferage

Is the building, including the roof, wind- and watertight?

Is the floor surface in good condition (clean and dry)?

Is the floor capable of taking the weight of the storage
medium and load in terms of point loading?

Sufficient doors for volume of traffic entering and leaving
the warehouse

Warehouse is clean and tidy

Documented cleaning schedule in place

Adequate pest control in place

Teams given responsibility for cleanliness of own areas

Internal page 2

Exits clearly lit, marked and obstruction free

Adequate number of personnel exit doors

Fire escapes, fire doors clearly marked

Are there sufficient fire doors?

Are fire doors obstruction free?

Fire protection system in place, eg sprinklers

Fire alarms are tested weekly

Fire alarm drills are carried out periodically

Fire extinguishers and water hoses clearly marked

Escape routes clearly marked and obstruction free
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Doors and windows are fitted with safety glass
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Warehouse Audit

Carried out by: Location:

Date:

Item No | Poor | Good | Excellent | N/a | Comments
Internal page 3

Sufficient space between rack ends and external walls

No smoking signs clearly visible

Safety equipment regularly inspected, checked and

maintained

First aid boxes provided and fully stocked

Eye wash facilities available

Named and suitably trained first aiders

At least one first aider per 50 staff

Lighting is sufficient in each section

Sufficient natural light available

Eco lighting used

Lights are switched off when area not in use

Clerestory windows and roof lights cleaned regularly

Is there sufficient emergency lighting provided in areas
where staff are at risk?

Is the air quality acceptable?

Is there an audible alarm to detect unsafe areas with poor
ventilation?

Is the noise at an acceptable level?

Is the temperature conducive to working?

Internal page 4

Are there sufficient, visible thermometers?

Are battery-charging areas marked adequately and clear of
obstruction?

Trucks recharged in a well-ventilated and risk-free area

Is there suitable safety information signage at the battery-
charge area?

Are tools and packing materials stored in their designated
areas?

Racking condition is checked regularly and reported

Racking is independently inspected regularly
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Are there any broken or collapsing pallets in the racking?

Are there any overhanging pallets in the racks?

Weight capacity visible on the end of the racks

Waste receptacles at the end of each aisle

Are racking legs protected?
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Warehouse Audit

Carried out by: Location:
Date:
Ttem No | Poor | Good | Excellent | N/a | Comments

Systems and equipment

Warehouse IT systems

Is there a Warehouse Management System in place?

Is the system adequate for the current operation?

Are data backups taken daily and stored off-site?

Are Display Equipment Regulations adhered to?

Mechanical handling equipment

Staff have correct licence for type of truck operated

Responsible staff trained to operate MHE

Record of safety training kept up to date

MHE is appropriate for the tasks

MHE is serviced regularly

A service chart is visible for all MHE

Service and repair records are kept up to date

Pre-operational daily, weekly and monthly checks are
carried out on the equipment and recorded

Inspections carried out on lifting equipment every six
months

All defects reported to the employer immediately

Safe working load limits clearly marked

Audible signals used when trucks reversing and turning
corners

Do forklifts travel at safe speeds?

Is equipment parked in designated areas when not in use,
keys removed and forks lowered?

Contingency planning

Documented Contingency Plan in place for:

Equipment downtime

System downtime

Labour issues

Supplier issues

Other emergencies
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List of emergency contact numbers held and updated
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Warehouse Audit

Carried out by: Location:
Date:
Ttem No | Poor | Good | Excellent | N/a | Comments

Inbound operation

Inbound processes manual available

Vehicle booking-in system utilized

Scheduling of vehicle arrivals

Pre-notification of goods to be received

Vehicle immobilized during unloading

Delivery drivers given instructions on what to do whilst on
site

Drivers’ instructions in multiple languages

Instructions for inbound goods handling provided

Is the dock area clear of stored materials and obstructions?

Sufficient stock of empty pallets available

Sufficient space for empty pallet storage

Sufficient space to lay out goods for checking

Recording of number of pallets received

Pallet exchange system in place

Product quantity and condition check

Log of supplier non-conformance kept, eg incorrect
paperwork, quantities, products, condition of goods,
condition of packaging, TiHi met, pallet overhang.

Sufficient handling equipment provided

Recording of unloading times (dock to stock time)

Quarantine area for non-compliance

Quality control area provided

All non-conforming stock dealt with quickly

Are returned items dealt with immediately?
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Warehouse Audit

Carried out by: Location:
Date:
Ttem No | Poor | Good | Excellent | N/a | Comments

Put-away and storage

System/management directed put-away

FIFO stock rotation is followed correctly

Best-before-date stock is managed

ABC analysis (see page 109) used for product location

Location IDs are marked clearly

Accurate recording of stock location

Task-interleaving/dual cycling undertaken — one pallet in,
one pallet out

Is slotting used effectively (see page 114)?

Random location system used

Stock transferred between locations based on ABC analysis

Is the cube utilization of locations efficient?

Is location utilization between 80% and 90%?

Is space usage monitored and action taken to minimize
wasted or excess space?

Are part pallets consolidated where feasible?

Product tracking in place

Are damaged items promptly identified and dealt with
appropriately?

Items do not overhang pallets
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Warehouse Audit

Carried out by: Location:

Date:

Item No | Poor | Good | Excellent | N/a | Comments
Stock control

FIFO rotation is adhered to

Are items stored in the correct location?

Are high-value goods stored securely?

Are hazardous items stored under the correct conditions?

Are non-moving items regularly reviewed, eg FISH (first
in, still here)?

Perpetual inventory counting takes place

Stock counting accuracy is measured

Stock counts use the ‘blind’” count method (quantity not
revealed to counter)

Errors are investigated thoroughly
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Warehouse Audit

Carried out by: Location:

Date:

Item No | Poor | Good | Excellent | N/a | Comments
Picking

Forward pick areas are close to despatch

Pick locations are replenished efficiently

Replenishment does not take place during picking

Sufficient stock held in each location for each shift

Items that sell together are located next to each other

Very similar items are separated

Fast-moving items are in the most accessible locations

Stock is arranged with consideration to product size and
weight

Fast-moving items are on middle shelves

The pick list provides an efficient pick path

Heavier items are picked first

Pick instructions are clear and concise

Sufficient scanners/voice units available for the team

Pyramid picking is evident

Pick accuracy is measured and monitored

Despatch

Departure times are planned

Sufficient space to lay out despatches

Products are packed securely and safely

Load optimization is apparent

Products are packed to minimize transport costs

Outbound pallets are recorded
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Warehouse Audit

Carried out by: Location:
Date:
Ttem No | Poor | Good | Excellent | N/a | Comments

Other areas

Staff and housekeeping

Does daily and weekly resource planning take place?

Are daily work tasks balanced and prioritized?

Are tasks checked from an ergonomic point of view?

Are resources maximized to avoid idle time?

Are activities timed and compared against target?

Are activities reviewed regularly?

Are staff trained regularly?

Are staff encouraged to suggest improvements?

Are staff uniformed and smart?

Are staff issued with PPE?

Is PPE adequate for the tasks required?

Warehouse — performance management

Is performance measured?

Is there a suite of relevant performance measures?

Are performance measures shared with staff and visible in

the warehouse?

Is staff productivity measured?

Is productivity data shared with staff?
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Warehouse Audit

Carried out by: Location:
Date:
Ttem No | Poor | Good | Excellent | N/a | Comments

Legislative & Health and Safety requirements

Warehouse Safety Policy Document available for
inspection/displayed

Risk assessments carried out

Risk assessments available for inspection

Near miss record book kept

Accident book kept

Accident book kept up to date

Manual handling assessment available for inspection

COSHH assessment carried out

Equipment statutory Inspection Certificates available for
inspection

Waste disposal arrangements in place

*Following notices displayed:

Employer’s Liability and Public Liability Certificate

Health and Safety Information for Employee Regulations
1999

Health and Safety Policy

COSHH information signage

Electric shock signage
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Warehouse Audit

Carried out by: Location:
Date:
Ttem No | Poor | Good | Excellent | N/a | Comments

*Staff awareness of following regulations:

Aware of HSE requirements (UK)

Aware of OSHA requirements (USA)

Health and Safety (Signs & Signals) Regs 1996

Health & Safety (First Aid) Regulations 1981

Provision and Use at Work Equipment Regulations (1998)

Lifting Operations and Lifting Equipment Regulations
1998

Display Screen Equipment Regulations (1992)

Regulatory Reform (Fire Safety) Order 2005

The Pollution Prevention and Control Act 1999

The Environmental Protection Act 1990

The Hazardous Waste Regulations

Producer Responsibility Obligations (Packaging Waste)

Regulations

Waste Electrical & Electronic Equipment Regulations
2007

* Note that different countries will have different requirements and legislation
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Further information

This audit can be downloaded in Excel format from www.howtologistics.com for a small fee.
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Suggested reading to ensure safe and legal practices

UK HSE: www.hse.gov.uk

UK COMAH: www.hse.gov.uk/comah/index.htm
UK SEMA: www.sema.org.uk/

USA OSHA: www.osha.gov/
Europe EPA: www.epa.gov/lawsregs/regulations/

Risk: www.ioshroutefinder.co.uk
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APPENDIX 2

Barcodes

Barcodes, currently, are the most common form of capturing data automatically.

The vertical lines relate to numbers, letters and symbols. The codes are normally structured such that the
first few bars indicate the ‘symbology’, then the next few bars may indicate the national coding authority, the
manufacturer, the product number and finally a check digit.

The following is a list of the different types of barcodes and their typical applications.

E A N - 13. Character Set: Numeric only; Character Size: 13 fixed-length; Fault Tolerance: High;
Application: International retail and grocery standard (Europe)

UP C - A; Character Set: Numeric only; Character Size: 12 fixed-length; Fault Tolerance: High;
Application: Retail and grocery standard (United States)

A N - 8; Character Set: Numeric only; Character Size: 8 fixed-length; Fault Tolerance: High,;
Application: Small packages in retail (Europe)

UPC - E; Character Set: Numeric only; Character Size: 6 fixed-length; Fault Tolerance: High;
Application: Small packages in retail (United States)

Code 128; Character Set: Alphanumeric (uppercase/lowercase), punctuation, controls; Character Size:
Any; Fault Tolerance: High; Application: Best for full ASCII character set

Code 39; Character Set: Alphanumeric (uppercase only), punctuation; Character Size: Limited by
reader; Fault Tolerance: High; Application: Military, government

GS1 DataBar Omnidirectional; Character Set: Numeric only; Character Size: 14 fixed-length; Fault
Tolerance: High; Application: GTIN in small format

GS1 DataBar Expanded: Character Set: Numeric only; Character Size: Variable-length; Fault
Tolerance: High; Application: GTIN, applications in ID fields

GS1 — 128; Character Set: Alphanumeric Character Size: Variable-length; Fault Tolerance: High;
Application: Many uses in supply chain; lots, containers, batches, retail.

M S I/ Plessey; Character Set: Numeric only; Character Size: 3 to 16 fixed-length; Fault Tolerance:
High; Application: Grocery

Code 32; Character Set: Numeric only; Character Size: 8 digit (plus one check character) fixed-length;
Fault Tolerance: High; Application: Pharmaceutical industry (Italy)

Two-Dimensional (2D) barcode symbologies contain information in both the X and Y axis of the symbol. In
other words, there is different data encoded in the horizontal and vertical dimensions of the code. To properly
decode the data, a scanner must read the entire symbol, in both dimensions simultaneously. This can be done
by sweeping the scan line (in the case of a laser or linear imaging scanner) over the symbol, or by using a 2D
array equipped scanner, which acts as a camera. Since the data can be stored in two dimensions, 2D barcode
symbologies allow vast amounts of data to be stored.

There are two kinds of 2D barcode symbologies: stacked codes and matrix codes. Stacked codes consist of
multiple layers of linear barcodes and matrix codes encode data using cells within a matrix.

Examples of stacked codes are:

PDF 417; Character Set: Alphanumeric (uppercase/lowercase), punctuation, controls Character Size:
Variable-length; Fault Tolerance: High; Application: Driver licenses, transportation, inventory
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management, government

Codablock F; Character Set: Numeric only; Character Size: Up to 5,450 characters variable-length; Fault
Tolerance: High; Application: Healthcare

Examples of Matrix codes are:

Data Matrix; Character Set: Alphanumeric, Uppercase/Lowercase Letters, Punctuation, Controls;
Character Size: Up to 2,335 characters fixed-length; Fault Tolerance: High; Application: Marking small
items, printed on labels and letters, industrial engineering for marketing components QR Code;
Character Set: Alphanumeric, Uppercase/Lowercase Letters, Punctuation, Controls. Includes Kanji
characters; Character Size: Up to 7,000 numeric characters or 4,296 alpha characters variable length;
Fault Tolerance: High; Application: Automobile manufacturing, mobile phone codes
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For further information

AIM Global: www.aimglobal.org

GS1 The Global Language of Business: www.gs1.org/

Ten Steps to Barcode Implementation: www.gs1.org/barcodes/implementation

Global Electronic Party Information Register (GEPIR). GEPIR is a distributed database that contains basic information on over 1,000,000
companies in over 100 countries. You can search by GTIN (includes UPC and EAN-13), SSCC and GLN numbers or by company name
in some countries.

http://gepir.gsl.org

Datalogic A D C White Papers

The Growing Requirements for 2D Imaging Technology

GS1 DataBar™ 2010 Sunrise — An Explanation from a Retailer’s Perspective

Barcode accuracy and misreads:

www.idautomation.com/product-support/barcoding-for-beginners.html#bar-code-Accuracy

Information on RFID can be found at:

www.aimglobal.org/?RFID
www.rfidjournal.com/
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GLOSSARY

5S: Japanese methodology for organizing the workplace

80/20 rule: See Pareto analysis

ABC (costing): Activity-based costing: relating costs to activities performed

ABC analysis: See Pareto analysis

ADC: Automatic data capture

AGV: Automated guided vehicle: robot for moving material around (driverless vehicle)

AIDC: Automatic identification and data collection

Annualized hours: Flexible hours system

APR: Adjustable pallet racking

ASN: Advanced shipping notice

AS/RS: Automated storage and retrieval system

B2B: Business to business

B2C: Business to consumer

Back order: Order for items that are not currently in stock

Brownfield site: Site on which there has been previous development, eg factory or other building

CBT: Counterbalanced forklift truck

Centre of gravity method: Method for finding the best location, taking into account volumes supplied, travel distances and transport costs

CHIP: Chemical hazards, information and packaging regulations: UK legislation

CILT: Chartered Institute of Logistics and Transport

CNG: Compressed Natural Gas

COI: cube per order index

Collation: Collecting together items for the same delivery vehicle; see also marshalling area

Consolidation: Bringing together items from different sources to go to the same destination

COSHH: Control of substances hazardous to health regulations: UK legislation

CPFR: Collaborative planning, forecasting and replenishment: www.cpfr.org

Cross dock: Mainly used for pallets, where arriving items are immediately sorted for despatch without being put into stock

Cycle counting: Counting inventory of an item once during each replenishment order cycle

DC: Distribution centre

Dynamic allocation: Mainly used in pallet warehouses; each time a pallet arrives, a location is assigned to it; in general, this location does not
depend on the item type or location of pallets of similar items

EAN: European article number: www.can.org

EAN 128: High-density barcode coding system

EAN-13 (gtin-13): 13-digit barcode

ECR: Efficient consumer response: a supply chain practice for meeting consumer demand whilst reducing cost and inventory with
manufacturers and retailers working closely together

EDI: Electronic data interchange

EPC: Electronic product code: code issued by agreed authority for an individual product (enabling slap‘n’ship) such that other organizations can
recognize the product

EPC Global: Not-for-profit organization set up by UCC and EAN International, responsible for implementing and maintaining globally
agreed RFID standard codes

EPOS: Electronic point of sale

ERP: Enterprise resource planning; claims to take MRP2 (manufacturing resource planning) further by linking planning between businesses,
and enabling better integration between the production and business management systems used in a firm

Euro pallet: Pallets of size 1200 mm x 800 mm made to euro pallet-agreed specifications

FAO: The United Nations Food and Agriculture Organization

FIFO: First in, first out method of stock rotation

FILO: First in, last out

FISH: First in, still here — refers to very slow-moving stock

FLT: Forklift truck

FTL: Full truck load

FTP: File transfer protocol

GFR: Good-faith receiving: no/limited checks on inbound goods

Greenfield site: Site that has not been developed before and is still countryside

GTIN: Global trade item number

HACCP: Hazard analysis and critical control point

HASWA: Health and Safety at Work etc Act: UK legislation

HMI: Human-machine interaction

HU/HD: Hoist up/hoist down

ID: Identity or identification

ISPM 15: International Standards for Phytosanitary Measures Publication No 15 (2009): Regulation of Wood Packaging Material in
International Trade

IT: Information technology

JIT: Ordering stock frequently in small quantities; for finished stock this means only ordering what will almost certainly be sold in the very near
future

Kaizen: Japanese methodology for quality improvement

Kanban: Japanese card system for controlling just-in-time material flow

685


http://www.cpfr.org
http://www.ean.org

KPI: Key performance indicator

LIFO: Last in, first out method of stock rotation

LOLER: Lifting operations and lifting equipment regulations: UK legislation

LPG: Liquefied Petroleum Gas

LTL: Less than truck load, ie partly full vehicle

LU: Logistical unit, eg pallet, case

Marshalling area: Where packages or items are grouped together for a purpose, eg grouped by delivery route; see also collation

MHE: Materials handling equipment, eg forklift truck, or mechanical handling equipment

NDC: National distribution centre

OCR: Optical character recognition; usually characters are in a format readable by humans and machines

OMS: Order management system

OTIEF: On time and in full: the order must be delivered with exactly the items and quantities as ordered and on the day requested

Pareto analysis: To identify the most important activities or items which account for 80 per cent of the value, turnover, etc; also known as the
80/20 rule and ABC analysis

PDA: Personal digital assistant: a mobile device that functions as a personal information manager

Perpetual inventory counting: Counting a proportion of the inventory each week, in order to spread the cost of counting stock through the year

Picking: The act of selecting items from stock for an order

Postponement: Deferring creating variants of a product or customization of a product until the latest possible stage of production or
distribution

PPE: Personal protective equipment

PPT: Powered pallet truck

QC: Quality control

QR: Quick response: products are produced and delivered in the variety and volume that match demand; the manufacturer bases production on
data from retailers — little and often

RDC: Regional distribution centre

RDT: Radio data terminal

RF: Radio frequency

RFDC: Radio frequency data capture

RFID: Radio frequency identification

RIDDOR: Reporting of injuries, diseases and dangerous occurrences regulations: UK legislation

RSI: Repetitive strain injury

RTP: Returnable transit packaging

SAP: A widely used ERP system; see ERP

SCM: Supply chain management

SKU: Stock-keeping unit; each different item to be stored is a different SKUj note that two different-sized packages of the same substance or
item are considered to be different SKUs; also referred to as product lines

Slap‘n’ship: Using EPC-compliant RFID tags such that other organizations can recognize those products, enabling tracking and tracing
through the supply chain worldwide

Slotting strategy: Deciding where each item should be located in the warehouse

SMI: Supplier-managed inventory or VMI (vendor-managed inventory)

Sortation: Sorting a group of items into different orders or destinations

SSCC: Serial shipping container code: unique worldwide 18-digit number applied to logistical unit, incorporating the AN.UCC company
prefix

Static or fixed allocation: Each item in the warehouse is given a particular location where that item type will always be found

Stock cover: Period of time that current level of stock is capable of supporting sales, using average usage values

Stock turns annual: Number of times on average that the stock is used and replenished during the year

SVL: System vehicle loop

TMS: Transport management system: software to plan vehicle loads and routing

TQM: Total quality management

Trans-shipment: Movement of goods from one set of vehicles to another for onward delivery

UoM.: Unit of measurement

VDU: Visual display unit

VMI: Vendor-managed inventory

VNA: Very narrow aisle

WEEE directive: European directive for safe disposal of waste electrical and electronic equipment

WERC: An association for logistics and warechousing professionals

WIP: Work in progress

WMS: Warehouse management system
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growth factors influencing work rates 320
hazardous products: classification and labelling 49
high-level order picker 159

highly automated solutions 750

horizontal carousel 769

incorrectly sized cartons: example 87

injuries in the workplace, main causes of 476
internal view of computerized forklift truck 296
Kardex Remstar LR 35 772

Kiva robotic system 155

laser-guided AGV with voice 187

Linde AGV picking truck 308

low-level order picker 157

LSPs: where do they come up short? 207
mezzanine floors at Arvato 297

Mini Bendi 301

mini-load system 742

mobile shelving 768

one-dimensional and two-dimensional barcodes 188
Onpallet.com TiHi calculation 87

outbound work stations 225

outsourced relationships 404

outsourced relationships — why they fail 405
outsourcing decision (McIvor 2000) 391
outsourcing decision matrix (Vitasek 2010) 392
outsourcing logistics process 400

pallet stacker 297

pallet storage equipment used in UK warehouses 273
Pareto analysis of orders and SKU 117

Pareto’s Law or the 80/20 rule 770

partial rack collapse 426

performance pyramid 409

pick module selection matrix (part 1) 174
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pick module selection matrix (part 2) 175

picking with finger scanner 791

picking with hand-held barcode scanner 797
picking interrelationships 708

picking strategies and equipment 729

product cube picked and despatched per month 720
Push Pull image 85

put-away time illustration 216

Quinn Glass warehouse 287

rack and shelf layout 723

rack tunnel 724

racking, double deep 276

racking, drive-in 279

racking, mobile 287

racking, narrow aisle 277

racking, pallet-flow 279

racking, push-back 280

racking, satellite 283

racking, shuttle — above despatch bays 283
rail-connected warehouse 267

reach truck 302

reach truck aisle width calculation 299

resource planning program 325-26

retail operation goods in planned v actual graph 93
retailer and third-party KPIs 368

returns cycle 220

risk assessment partly completed for warehouse (example) £24-25
robot picking 753

robotic palletizer (courtesy of Bastian Solutions) 97
robotic unloading of container with boom conveyor 98
screenshot of a labour management system 321
seasonality: apparel and equipment 20

seasonality: chocolate 20

shadow boards (courtesy of Fabufacture) 66

solar panels on warehouse roof 446

sorter bag system (courtesy of Knapp) 46

sprinkler system 428

static shelving vs carton flow 766

storage drawers 167

through-flow warehouse 267

tow tractor 7158

Toyota hybrid truck 313

Translift SpaceMate 306
two-dimensional decision tree 290
typical shelving area for fashion items 765
U-flow warehouse 266
vertical carousel 770
warehouse 3D drawing 257
warehouse activities as percentage of total cost §2
warehouse capacity graph: euro pallets 288
warehouse capacity graph: UK pallets 289
warehouse challenges (adapted from Dematic Corporation, 2009) 60
warehouse cost tree (simple) 348
warehouse costs globally (courtesy of DTZ) 27
warehouse energy use 440
warehouse processes 83
warehouse trade-offs 54
warehousing in the supply chain 12
wearable RDT with finger scanner 790
weighted hours 340
why voice outperforms scanning 782
Yankee Candle pick to light 798
Fitzgerald, B (Musgrave Retail Partners Limited) 322-23
Ford, H 389
forklift trucks
guidelines for (US National Institute for Occupational Safety and Health) 432
and Translift SpaceMate 305, 306
Francke, J (Brose) 304-05
Frazelle, E H 109, 256, 366
Furniss. K 415

Gale, A 183
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game theory 408 see also Nash,
Gary, L 401

Germain, G L 420

Gilmore, D 153 see also reports
Globally Harmonized System of Classification and Labelling of Chemicals (GHS) 50, 49
Glodziak, M 390

Goldratt, E 71

good faith receiving (GFR) 99
Gooley, T 63

Grass, S (Asda) 297-98
Griful-Miquela, C 353, 354, 353
Gutierrez, R 393

Hamel, G 393
handling equipment 15661, 161
manual and mechanical 156-58, 7157, 158
forklift trucks 157
hand and powered pallet trucks, pallet jack and manual stacker trucks 156-57
low-level order-pickers (LLOP) and towing tractors 157, 157, 158
trolleys/cages, carts/garment rails 156
medium-level order pickers (MLOP) 158
high-level order pickers (HLOP) (and) 158-60, 159
conveyors 159
SSI Schifer Autocruiser 160, 160
sortation systems 160-61, 161
health and safety 415-36
causes of warehouse injuries 416-18, 416
fire safety 427, 428
first aid 434-35
forklift trucks: accidents and guidelines 432-33
insuring against liability 435
layout and design 423, 426, 427
racking and checklist 423, 426, 427
manual handling 429-30
risk assessments, stages for 418-22, 427
decide who might be harmed and how; then evaluate the risks and decide on precautions 420
identify the hazards 419, 420
record and communicate your findings and implement them 421-22, 424-25
review risk assessment regularly and update if necessary 422, 325
slips and trips 428-29
vehicles (and) 430-32
‘creep’ 431
‘drive-aways’ 430-31
points to be considered 431-32
warehouse equipment legislation 434 see also legislation (UK
working at height 430
Hewitt, M (ex-CEQ, iForce) on developing interest in returns (Supply Chain Standard) 33
HMRC approval as/for
Authorized Economic Operator (AEO) 35
Customs Freight Simplified Procedures (CFSP) 36
Entry in the Declarants Records (EIDR) 36
Hofle, K 463
Hopper, G (US Rear Admiral) 465
Horgan, K (CTP) 438
Hughes, D (head of business development, LPT) 246

Tacocca, LL 52
IDC Manufacturing Insights (2016) prediction on percentage usage of robots 1
insourcing vs outsourcing, CILT UK seminar on 405
Internet of Things (IoT) 460, 463
ISO standards 79-80
on six pallet dimensions (ISO 6780) 88

Johnson, E 452
Jungheinrich 311-12

truck location systems 311

Warehouse Navigation System for Very Narrow Aisle Trucks 301
just-in-time systems and cross-docking 102

Kaplan, R S 384, 386 see also balanced scorecard

Lam, E (Tradeport Hong Kong, Chief Operating Officer) 10
Landrum, H 379
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legislation (EU) (on)
Business Transfers Directive 403
Energy Performance of Buildings Directive 439
hygiene for food of animal origin: EU Regulation 853 43-44
hygiene of foodstuffs: EU Regulation 852 43
obtaining approval to operate a customs warehouse (2016) 35
traceability: EU 178/2002 43
Waste Electrical and Electronic Equipment (WEEE) Directive (2007) 15, 221, 447-48
legislation (UK)
Climate Change Act (2008) 439
Employers’ Liability (Compulsory Insurance) Act 435
Environmental Permitting Regulations 2010) 44 7
Environmental Protection Act (1990) 447
Food Labelling Regulations 1996 (Regulation 35) 43
Food Safety Act 1990 (Amendment) Regulations (2004) 43
General Food Regulations (2004) 43
Health and Safety (First Aid) Regulations (1981) 434
Health and Safety at Work Act 418
Lifting Operations and Lifting Equipment Regulations (LOLER, 1998) 434
Provision and Use of Work Equipment Regulations (PUWER, 1998) 434
Transfer of Undertakings (Protection of Employment) Regulations 403
on use of wooden pallets (FAO ISPM 15) 85
Waste (England and Wales) Regulations (2011) 447
The Logistics and Supply Chain Toolkit 6
Logistics and Transport, Chartered Institute of (CILT) 390, 394 see also reports and surveys
courses in Warehouse Management 78
seminar on insourcing vs outsourcing 405

U’I

Machine Learning Artificial Intelligence (AI) 183
Mclvor, R 390
McMahon, D 70
Maguire, ] (Narrow Aisle Flexi Limited) 303
Maister, D 29
and Square Root Rule 29—
Marks and Spencer 192, 460
and solar panels 445
Martin, R (Swisslog) 130, 148
Matthews, E 388
Meale, J (Thorworld) 431
Mitchell, B (operations manager, Yankee Candle) 196
Mofid, K (Savills) 29
Mondele-z 382, 384
benchmarking model 382-83
scorecard 386
Moseley, R 372
Miihlenhof, D (Brose) 30405
Mutholland, C (Norbert Dressangle) 414

30

Nash, ] 408

and Game Theory 408
Natarajan, S VP (VP, Last Mile and Emerging Science, Walmart) 463
Norton, D P 384, 386 see also balanced scorecard

Occupational Safety and Health Administration: causes of injury in the workplace 416-17
order-picking methods 178-209

cost of errors 2&7
and deciding on type of picking system and equipment 207-09
paper pick lists 178-79
pick by label 179-80
pick by light/pick to light 194-97 see also case studies
pick by voice 180-81, 18388 see also case studies
accuracy of 186
benefits of 180-81, 7181, 182
and use of AGVs/laser-guided forklift trucks 187, 187
put to light 197-99, 798 see also case studies
radio frequency identification (RFID) 192-93
vision pick 200
order profiling 130
outsourcing (and) 389-414
capital investment reduction 394-95
choosing the right partner 401-03, 402
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criteria for (Bititci ez a/) 401
criteria for (Cottrill and Gary) 401-03
core activity/core competence 392-93
cost reduction, cost visibility and economies of scale 393
decision 390, 392, 391, 392
flexibility 395
future of vested outsourcing: rules for 408-14, 409, 410
1: focus on outcomes, not transactions 409-10
2: focus on the what, not the how 410-11
3: agree on clearly defined and measurable outcomes 411
4: pricing model with incentives that optimize the business 41112
5: governance structures that provide insight, not merely oversight 412-14
improvement in customer service 394
management skills and innovation 394
managing a third-party relationship 403, 405, 404
preparing to outsource 396—99 see also sourcing business models
role of third-party contractors 395-96
transfer of staff/potential culture change 403
why contracts fail 405-06, 405, 407 see also surveys

pallet dimensions, (ISO) on 88

pallet racking 271-73, 273

pallet rental systems 92

Pareto’s Law (80/20 rule) 109-10, 770, 111
performance management (and) 364-88

principles of 382

reasons for 381-82

using third parties 382, 384, 383-84
choosing the right performance measures 370-72, 371 see also SMART
hard and soft measures 379-80

and reliability factors 379-80 see also Landrum, H
integrated performance models 380-81, 380
new performance metrics 37678

damaged inventory 378

inventory measures 376

stock cover in days 376-77

stock/inventory accuracy 378

stock turn 377, 377

on time and in full (OTIF) 376
traditional productivity measures 372-76

cost as percentage of cost of goods sold 374

cost per unit despatched 374

door-to-stock time 375

labour hours’ utilization 372

lines picked per hour 374

MHE utilization 373

on-time shipments 375-76 see also surveys

order accuracy 375

units picked per hour 374

warehouse area utilization 373

why we need to measure Ci_S T
Perotti, S 69, 255, 273
Peters, T 81, 364, 370

automated picking see picking strategies and equipment, automated
goods to picker 137-39

benefits of 137-39
handling equipment see subject entry
pick requirements and pick strategies 130-31
picker to goods 131-37, 132
batch picking 134-35
cluster picking 132-34, 132 see also case studies
pick to order 131
wave picking 137
zone picking 135-36
A-frames 172-73
carousels, horizontal 165, 168—69, 169
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carousels, vertical 165, 169-80, 170
efficient picking of small parts 172, 172
floor/bulk storage 162
mobile shelving and racking 165, 768
shelving and drawers 164-65, 165, 167
standard and narrow aisle pallet racking 162
vertical lift module (VLLM) 170-71, 172 see also case studies
very narrow aisle pallet racking 162-63
picking strategies and equipment, automated 139-56
compact picking system 140
ergonomic workstations 146-51, 748, 150 see also case studies (automated storage)
product profile: Rapid Pick workstation 147
mini-load AS/RS systems 141-42, 142
3D shuttle technology 142-43, 145
autostore 143-45 see also case studies (Asda Stores)
example 3D shuttle cell (two robots) 143
order distribution system 140-41
robotics 151-56, 155
product profile: Schifer Robo-Pick 152-53, 153
types and advantages of 139-40
Porter, M 128
Prahalad, C K 393
Prime Vision and Delft Robotics, partnership between 459-60
and robotic systems 460
put walls shelving system 139

quality standards
150 79, 80
OHSAS 79

racking checklist 423, 426
racks 426
radio frequency identification (RFID) 92, 100, 192-93
Raphael, B-] 250
recycling 437
Reichheld, F 364
reports (on) see also surveys
3D printing (Transport Intelligence) 463
3D printing and its advantages (DHL) 464
3PLs: usage and improvement in customer service (Capgemini, 2017) 393-94
advanced pick methodologies (Aberdeen Group, 2009) 130
Big Shed Briefing (Savills, 2017) 29
energy usage (Illinois Smart Energy Design Assistance Center (2011) 440, 440
global e-commerce logistics (T1 Report, 2017) 2
global top-ten least expensive markets for warehousing (DTZ, 2014) 26
money-saving benefits of voice-picking (Honeywell, 2015) 183, 187
need to improve image of warehousing as career of choice (PWC, 2012) 455
Promat: discussion of ‘T am Robotics’ (Gilmore, D) 153
retail e-commerce sales (Transport Intelligence) 31
sustainability (BNP Paribas Real Estate’s Warehouse of the Future) 439 sustainability initiatives (Eye for Transport, 2010) 438
using 3PLs and reduction in overall logistics costs (Capgemini, 2017) 393
wages for warehouse operatives in Europe and the US (DTZ, 2014) 75
warehouse location: top-three ranked location factors for (Prologis, 2016) 25
and likely drivers for warehouse location in 2020 25-26
warehousing (Transport Intelligence for Savills, 2013) 32
research (on)
decreased operating costs of ‘green’ warehouses/retrofitted ‘green’ ideas (McGraw Hill Construction, 2013) 452
reliability and responsiveness as most important contributing factors to service quality 379-80 see also Landrum, H
resourcing a warehouse (and) 315-44
modelling automation 342-43
other factors 341-42

return on investment (ROI) 236, 349-50

Richards, G 34

Rickard, A (operations director, LPT) 245

robots 97, 98, 143
IDC Manufacturing Insights (2016) prediction on percentage usage of 1
Sawyer (bought by DHL) 462
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Rogers, D S 220
role of the warehouse (and) 7-50 see also surveys and temperature-controlled environments and warehouse operation, types of
growth of e-fulfilment and its effect on the warehouse 31-34, 32
number of warehouses 29-30, 29
stock, reasons for holding 17-24
ability to increase production runs 19
consignment stock 24
cover for production shutdowns 19
discounts via bulk buying 18 see also case studies
distance between manufacturer and end consumer 19
document storage 24
fluctuation in price of raw materials and finished goods 18
high seasonality 19, 20
investment stocks 23
to manage seasonal production 19
maturation and ripening 24
spare parts storage or maintenance stores 21-23, 22 see also case studies
trade-off between transport and shipping costs 17-18
uncertain and erratic demand patterns 17
work-in-progress storage 23
supply chain trends affecting warehouses 30-31
types of warehouse operation 11-17, 12
consolidation centres, sequencing centres and transit warchouses 13
cross-dock centres 13—15 see also cross docking
finished goods storage 13
fulfilment centres 15
intermediate, postponement, customization or sub-assembly facilities 12-13
public sector 16
raw materials storage 12
reverse logistics centres 15-16 see also legislation (EU)
sortation centres 15
trans-shipment or break-bulk centres 13
warehouse location 24-26, 27, 28 see also reports and surveys
role of the warehouse manager (and) 51-80
ageing and constantly changing workforce 74-75
and remuneration 75
attracting and retaining warechouse employees 73-74

operating hours 75-78, 76
people challenges 69-73
people management 68-69, 68
quality systems 79—80 see also ISO standards and international standards
training 76
warehouse audit 79
warehouse trade-offs 54, 54
Ruriani, D C 240
Rushton, A 48, 253, 367, 377

Savills 458
on optimum e-fulfilment centre design (2013) 33
Schuller, R H 107
Scott, B 34
Sellick, T' (Fork Lift Training) 299
Slack, N 367
slotting 114, 117, 116-17
SMART: specific, measurable, achievable, relevant and timely 371, 381, 388
Smith, S (Manhattan Associates) 56-57
sourcing business models 396-97
approved provider 396
basic provider 396
equity partnerships 397
performance-based/managed services 397
preferred provider 396-97
shared services 397
vested business 397
customs warehousing 34-36
fashion logistics 46—47, 46
hazard classification 48-50, 49
hazardous products, storage of 47—48
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materials handling/storage in temperature-controlled environment 37-45
energy management and plant maintenance 41-42
health and safety issues 44-45
safety and risk assessment 43
stock management and housekeeping 43—44 see also legislation, EU and legislation, UK
summary of housekeeping regimes 45-46
temperature-controlled warehouses 36-37
Stansfield, I (Asda Walmart) 405
Stock/WERC 2004 223
Stone, S (Cisco Eagle) 428, 460, 463
storage and handling equipment 271-314
automated storage and retrieval systems (AS/ RS) 307-08,

bg

=

08, 3

=)

cantilever racking 2_87
mezzanine floors/raised storage areas 287-89, 291
recent technical advances (from) 311-13
Doosan: Intelligent Concept Forklift (ICF) 312-13, 313
Jungheinrich: RouteOptimizer, SpeedZoning, TrackFinder and ZoneGuard 311-12, 313
shuttle technology with a difference: ACTIV System 283-85, 284
specialized equipment 309, 377
storage equipment 271-73, 273
storage options 273-82, 283
block stacking 273-75, 274
double-deep racking 275-76, 276
drive-in/drive-through racking 277-78, 279
storage and handling equipment (storage options) (Continued)
mobile racking 280-81, 287
pallet flow/live storage 278, 279
push-back racking 280, 280
racked storage 275
very narrow aisle racking 276-77, 277
wide aisle, APR or selective packing racking 275
vertical and horizontal movement 296-307, 296, 297, 298, 301 see also case studies
AGYV stackers 307
articulated forklift trucks 303—05, 304 see also case studies
counterbalance forklift trucks (CBT's) 299-300
narrow aisle or turret trucks/VINAs 300-303
pallet or ‘walkie’ stacker 296 reach or straddle trucks 299, 300, 302
sideloaders 306, 307
the Translift SpaceMate 305, 306
very high bay warehouses 285, 287, 286, 287
warehouse handling equipment 29 96
automated guided vehicles 294~
conveyors 296
hand pallet trucks (HPT) 293
horizontal movement 293
key principles of materials handling 292
power pallet trucks 294
tow tractors/tugs 294
Strand, M 454
studies (on)
companies practising cross docking ((Motorola, 2013) 15
impact of automation including robotics, machine learning and A1 (McKinsey Global Institute) 155
pallet storage systems in UK warehousing (Cranfield University) 272, 273
Sustainability in Warehousing, Distribution and Manufacturing (Material Handling Industry of America, 2011) 438
warehouse performance measures (by WERC: DC Measures 2016) 417
Sturman, C 36-37
surveys (of/on)
12 metrics commonly used in distribution centres (WERC, 2017) 375
benefits of picking by voice (ARC Advisory Group/Modern Materials Handling) 181
best-in-class picking operations (WERC, 2017) 107, 107
collaboration and shared user warehouses for cost reduction/ shortage of labour 458
companies outsourcing logistics operations (Eye for Transport) 394
construction of elder-friendly warehouses to encourage staff to stay on (Motorola) 74
costs of operating a warehouse (WERC, 2017) 345
failure of outsourced relationships (Eye for Transport) 405, 405
health and safety: warehouse-related accidents 2015 US 416
Logistics Service Providers (LSPs) (Eye for Transport, 2017) 406
miss-picks: average global cost of one picking error (Honeywell, 2015) 364
move from pure transactional contracts to more collaborative approach (Capgemini and Eye for Transport) 406
outsourcing (CILT 2015/2016) 390
percentage usage of warehouse floor areas (Cranfield University) 255
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perception of warehouses (Motorola, 2013) 7

picking operations (WERC, 2017) 107, 108

primary reasons for staff leaving employment (Gooley, 2001) 74

reasons for non-renewal of contracts (CILT, 2016) 406

reasons for staff leaving their employment (TINYpulse, US, 2016) 73-74
sustainability and ROI (American Shipper) 438

three main drivers for companies (McGraw Hill Construction, 2013) 439
time taken for returns to be added back to inventory (EFT) 221

top nine requirements for e-retailing in terms of location (Savills, 2013) 26
transactional contracts and collaborative approaches (Capgemini and Eye for Transport) 406
warehouse location (Prologis and EFT, 2016) 25-26 sce also reports
warehousing and outsourcing (Capgemini Consulting, 2017) 389, 394

Swisslog CarryPick system 154

Tables
ABC comparison 111
ABC model (example) 355
allocation of hours 336
best in class: picking (WERC) 108
comparison between many and fewer warehouses 29
comparison chart for MHE 309
cost and accuracy comparison of the various pick technologies (Wulfraat, 2013) 206
department metrics 377
Excel spreadsheet denoting delivery truck booking times by door 91
goods received non-compliance report 701
inbound product quantity checklist 200
integrated performance model 380
internal benchmarking 385
labour hours calculations 338-39
main warchouse activities and cost drivers (adapted from Griful-Miquela 2001) 353
manual record of work 369
Mondele-z benchmarking model 383-84
order analysis: FMCG manufacturer 718
order pick strategies — comparison chart 176
outsourcing decision matrix 202
overhead contribution 352
pallet dimensions (ISO) 88
pallet storage charge calculations 358
pallets: in-handling cost per pallet 359
period and daily variations 334
pick-face analysis, example of 720
pick method comparison (adapted from CILT Warehouse Management course) 202
pick rate comparison for various pick technologies (Wulfraat, 2013) 201
pick system advantages and disadvantages 203-06
potential warehouse energy savings 447
product popularity by order frequency 116
product slotting tool (example) 1716-17
resource model (example) 329-31
retail e-commerce sales 32
shelf storage vs carton flow storage 164
sourcing considerations 398-99
stock classification 274
stock cover calculations 377
storage method options 260
storage space calculation 259
task breakdown 317
task breakdown: version 2 318
value-adding service volumes by day 332
warehouse cost structure 357
warehouse racking system, choosing a 286
warehouse shift patterns (adapted from Ackerman, 2000) 76
WERC performance metrics (2016 and 2017) 387
Teal, T A 364
Tesco 16, 192
and 1.2 million sq.ft warehouse at Teesport UK 9, 31
Themido, I 350
Tibben-Lembke, R S 220
Tracy, B 51
Trump, President D 8

United Kingdom (UK)
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Building Research Establishment Environmental Assessment Method (BREEAM) 438

Department of Energy & Climate Change (2012) calculation: 12% of total energy used by UK service sector consumed by warehouses 437
United Kingdom Warehousing Association 78

Warehouse Manager’s Certificate of Professional Competence 78
United States (US)

Department of Labor on slips, trips and falls and general industry accidents 428

Leadership in Energy and Environmental Design certification programme 438

and recent European elections 11

WERC, CSCR and DLMB Consortium 382

Value Add 1/Value Add 2 341
value-added tax (VAT) 34-35, 36
van den Berg, JP 1, 123
Vendor Managed Inventory (VMI) agreement 21
Vested Outsourcing: Five Rules that Will Transform Outsourcing (2013) 408
virtual reality (VR) 453, 456

headsets 252

voice techn@gyﬁ)@g_ T
and pick by voice 180-88
voice-activated technologies: Akazon’s Alexa and Google Assistant 460

Walker Logistics (UK) 212-13
Walmart (US) (and) 192
automated warehouse inventory counting using drones 462
cross-docking 102
warehouse audit checklists (Appendix 1) 467-81
warehouse costs (and) 345-63
hybrid 362
logistics charging methods 361-62
closed-book contracts 362
cost-plus contracts 361-62
open book 361
return on investment (ROT) 349-50
for shared-user warehouse services 356-57, 359-60
handling/RH&D charges 359-60, 359
storage charges 357, 359, 358
value-added services 360
traditional vs activity-based costing systems 350-54, 356
activity-based costing 353-54, 353, 355
traditional costing methods 351-52, 351, 352
the warehouse and the environment (and) 437-52
cartons 450
energy production 445-47 see also case studies
equipment disposal 451
forklift trucks 451-52
labelling 450
legislation and other pressures 439-40 see also legislation (EU) and legislation (UK)
packaging 448-49
design 449
reasons for reducing costs of 448
taking action on waste packaging 448-49
three types of 448
pallets 449-50
product waste 451
stretchwrap 450
warehouse energy usage 440-44, 440, 441 see also case studies
waste 447-48 see also legislation (EU) and legislation (UK)
disposal of 451
hazardous 451
warehouse of the future (and) 453-65
challenges to be faced 453-54
context 455-56
effect of artificial intelligence/virtual reality on 453
are likely to be high bay 461
other advances 463-64
3D printing 463-64 see also reports
Industry 4.0 463
Internet of Things 463
M-to-M communication 463
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views of the future: the landscape (Capgemini, 2010) 456-58, 457
views of the future: the warehouse itself 458—63
warehouse layout (and) 250-70, 257 see also case studies
aisle width 263-65, 264
areas to concentrate on 253
data collection and analysis 25456 see also surveys
design 253-54
examples of 265-68, 266, 267
finding additional space 268—69
other space 264-65
space calculations for 257-58, 261-63
receipt and despatch areas 257-58

before the final decision 243
choosing 236
cloud computing 249
companies’ need for 234-36, 235
convincing management of need for 236
implementation 24446 see also case studies
selecting a partner — main aspects to look for 242-43
selection of the right system (by) 237-40
approaching vendors and visiting reference sites 239
creating list of key functions 238
defining, recording, reviewing, improving current processes 237-38
forming a project team 237
incorporating future growth plans in your specification 238
listing the benefits to your company 238
producing an ROI report 239-40
software as a service (SaaS) 246-48 see also case studies
what to look for in a system 240-42
ability to interface with other systems 240-41
accessible 241
capable of supporting warehouse best practice 242
ease of operation 241
meets specific needs 242
modular and scalable 241
reporting capabilities 242
standard system 241
warehouse processes: pick preparation 107-27 see also ABC Classification and Pareto’s Law
order picking 107-08, 108 see also surveys
and slotting 114, 117, 776-17
and Ten Commandments of picking (OPS, 2009) 127
warehouse processes: receiving and put-away 81-106, 82, 83
cross-docking 101-03, 702
in-handling 90
checking 98 see also case studies
good faith receiving (GFR) 99

put-away 103-05
distance of locations from receiving and despatch areas 10405
quality control 103
receiving 83
recording 103
warehouse processes from replenishment to despatch and beyond 210-32
the count itself 217-19
cycle counting or perpetual inventory counts 216-17
despatch 224-30
loading 227-28
packing — cartons 226-27, 227
packing — pieces/items/eaches 224-26, 225
shipping 228-30
documentation 231
indirect activities 213
replenishment 210-11
returns processing 22024, 220 see also case studies 224
role of the driver 231-32
security 219-20
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stock or inventory counting 215-16
stock management 213-15, 2714
value-adding services 211-13
Waring, R (Labyrinth Logistics Consulting) 431
websites 493-95
Weetman, N 51-52
WERC
benchmark measure (2016) for labour hours’ utilization 372
best in class benchmark measure (2017) 378
members 386
WIIFMe mentality 413
WIIFWe philosophy 413-14
Wild, T 62
Wilson, P (warehouse manager, Cotswold Company) 247-48
Woodword, ] (managing director, LPT) 246
World Business Council for Sustainable Development 437
Waulfraat, M (of MWPVL) 203

Xerox Corporation 381
XPO Logistics 16

yard management system (YMS) 229
Yodel 24
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“There are few people in the world with Gwynne Richards’ specialist knowledge and experience. Aligned

to the rapid pace of change in today’s logistics industry, his latest edition of Warehouse Management is an

invaluable tool for understanding best practice in this vitally important business. Seasoned practitioners

as well as the young talent needed by the industry will fi nd this a great source of reference and learning.”
Peter Ward, Chief Executive, United Kingdom Warehousing Association

“This is a technical topic, yet the book is accessible, with industry terms clearly explained and examples of
best practice provided. A must-read for everyone in the supply chain and logistics industries, business
students and those who want to understand more about how to operate a warehouse.”

Phil Wood, Order to Cash Manager — Northern Europe, Mondelez International

“Provides great insight into all aspects of warehouse management. An invaluable addition to the
bookshelves of students and experienced practitioners alike.”

David James, Director, Subsidiary Management, KNAPP AG

Oftering comprehensive advice on all aspects of managing a warehouse, Warehouse Management is an
ideal guide and detailed reference book for anyone looking to gain a real insight into warehouse
operations. It examines everything from the latest technological advances, operations and people
management to current environmental issues.

This third edition of Warehouse Management contains updates from across the industry, including the
vast expansion of warehouse technology and robotics, warehouse design and the increasing challenges
posed by e-commerce. Gwynne Richards tackles the key issues for today’s warehouse managers, offering
experienced advice on how to meet reduced lead times, increase productivity and improve customer
service. The book includes useful warehouse audit checklists and numerous diagrams and photographs.
This new edition also features additional real-world case studies and links to online video content and

downloadable resources.

Gwynne Richards has over 30 years’ experience in warehouse management and logistics. As well as
running his own successful logistics consultancy, he provides a number of courses on warehouse and
transport management and logistics outsourcing for practitioners. He is co-author of The Logistics and
Supply Chain Toolkit (also published by Kogan Page) and is a Fellow of The Chartered Institute of
Logistics and Transport.
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