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Programme overview 

Introduction 

Welcome to this skills programme that will ensure qualified learners are 
capable of:  

• Using materials handling equipment safely. 
• Receiving stock. 
• Coding, and labelling inventory items. 
• Carrying out various warehouse distribution functions. 
• Understanding why stocktaking is performed. 
• Explaining various stocktaking methods to check stock.  
• Performing stock reconciliation. 

Unit 
Standards  

As you work your way through this skills programme you will gain 
competence against the following Unit Standard: 

• SAQA ID 377384: Describe the use of stores and warehousing in 
operations; NQF Level 3, 10 Credits 

• SAQA ID 377385: Explain the role of materials handling in the 
warehouse; NQF 3, 10 credits 

• SAQA ID 377362: Discuss the role of stocktaking in ensuring 
inventory accuracy; NQF 3, 5 credits 

Target 
audience 

This skills programme is aimed at people working who are working in 
warehouse environment. Learners will gain an understanding of the  
importance of continuous improvement in supply chain operations, 
functions of the warehouse, controlling stock and carrying out various 
operations in the warehouse safely. 

Entry level 
requirements 

It is assumed that learners are competent in Communication and 
Mathematical Literacy at NQF level 2. 

Programme outcomes 

This programme is outcomes-based which means we take the responsibility of learning away 
from the facilitator and place it in your hands. We will work with you to identify the skills and 
knowledge you require to meet the specific outcomes and assessment criteria contained in 
the unit standard(s). 

During the training you will complete several class activities that will form part of formative 
assessment. This gives you the opportunity to practice and explore your new skills in a safe 
environment. Try to gather as much information as you can to use during your workplace 
learning and self-study. 

The training will be followed by summative assessment tasks to be completed. In some cases, 
you may be required to do research and complete the tasks in your own time. 
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Assessment 

It is important to note that it is your responsibility to prove your competence. You must plan 
your time and make sure that your Portfolio of Evidence (PoE) is kept up to date and handed 
in on time. 

A Portfolio of Evidence is a collection of documents  and evidence of work that you have 
produced to prove your competence. You will compile your PoE from activities, tools and 
checklists that address all the assessment criteria relevant to the unit standards you will be 
assessed against. You will be given the following documents to help you create a portfolio of 
evidence: 

Learner guide 

The learner guide is designed to serve as a guide for the duration of 
the programme and as the main source document for transfer of 
learning. It contains information (knowledge and skills required) and 
application aids that will help you to develop the knowledge and skills 
required by the specific outcomes and assessment criteria for this 
learning programme.  The learner guide also indicates the formative 
assessment class activities that you must complete.  

Learner 
workbook 

The learner workbook contains all the class activities that you must 
complete to show formative learning. These will be assessed as your 
formative assessment and will form part of your overall evidence 
included in your PoE.  

Learner 
Portfolio of 
Evidence 

The learner PoE provides details about the assessment, such as the 
preparation and planning for assessment, and specific summative 
assessment activities that you need to complete in the workplace.   

Both formative and summative assessment is used as part of this programme: 

FORMATIVE ASSESSMENT 

To gain credits for this learning programme you will need to prove to an assessor that you 
are competent. The class activities are designed not only to help you learn new skills, but 
also to prove that you have mastered competence. Where you see a class activity, you 
must complete the formative assessment activity. Detailed guidelines for the compilation of 
your Portfolio of Evidence are provided for each module/learning programme. 
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SUMMATIVE ASSESSMENT 

The NQF’s objective is to create independent and self-sufficient learners. This means that 
you may be required to do independent research and assignments, such as knowledge 
questions, practical activities (completed in the workplace), witness testimony and logbook. 

The assessment process is discussed in detail in your Portfolio of Evidence guide. When 
you are ready, you will advise your mentor that you are ready for assessment. He or she 
will then sign off the required sections in the PoE and you will be able to submit your PoE 
for assessment. The summative assessment activities will be provided. If part of your 
assessment is done using observation, role plays or oral assessment, place a signed copy 
of the checklists, once completed by your mentor or line manager, in your Learner Portfolio 
of Evidence, as indicated. 

A qualified assessor will assess your portfolio. If successful, you will receive the credit 
value of this learning programme. The entire assessment process is explained in the PoE 
and you are encouraged to read this guide as it explains the assessment process in detail 
and explains your rights and responsibilities to ensure that the assessment is fair, valid 
and reliable. If you are not successful, you will receive guidance to help you resubmit 
certain activities within a specific time period, as per the Training Provider requirements.  

Learner support 

Please remember that this learning programme is outcomes based – implying the following: 

1. You are responsible for your own learning – make sure you manage your learning, 
practical, workplace and portfolio time responsibly.  

2. Learning activities are learner driven – make sure you use the learner guide; learner 
workbook and learner Portfolio of Evidence guide in the manner intended and are 
familiar with the Portfolio requirements.   

3. The Facilitator is there to reasonably help you during contact, practical and workplace 
time of this programme – make sure that you have his/her contact details. 
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SECTION 1 
THE SUPPLY CHAIN  

 

After completing this section, you will be able to:  

• Define the supply chain concept. 
• Describe the supply chain process using a diagram. 
• Discuss and apply supply chain improvements. 
• Explain the flow of supply, demand and information in a supply chain. 
• Discuss the flow of products and services from supplier to customer by using a diagram. 
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1. What is a supply chain? 

We all buy and use products like bread, clothing and toiletries every day. Do you know 
where these products come from; how they are made and how they get to the store where 
you buy them from? All these products must go through a process to get to you, the 
consumer. This process is called a supply chain. 

Here are some definitions of a supply chain: 

• A supply chain consists of all parties and processes that are 
directly, or indirectly, involved in satisfying a customer need.  

• A supply chain is a network of products, processes and role 
players who supply products and services from the point of raw 
materials to the delivery of the product to the end customer. 

• A supply chain is a global network of products, processes and 
role players used to meet a customer need. This is done by 
delivering products and services from the point of raw 
materials to the end customer through the flow of information, 
products, and money. 

A supply chain is made up of many parts: 

• Processes 
• Role players 
• Products 
• Flow of information 
• Exchange of money 

These parts all work together to achieve the main goal of the supply chain, namely, to satisfy 
the needs of customers.  

Each company in the supply chain is dependent on each other. This can be for materials, 
services or information.  

The actions of one company will affect the action of another in the supply chain.   

For example, if a supplier decides that he is going to increase his prices this means that the 
company buying this inventory from him will have to increase their prices too. 
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Another example of this is when Zolani gets customer orders he will have to place orders for 
raw materials with his suppliers. If the suppliers do not give him his orders Zolani will not be 
able to deliver to his customers.  

For Zolani this means that if his supplier runs out of wood, he will have to reschedule his 
production line and maybe even look for another supplier.  

Information is key to any successful supply chain.  Understanding customers’ needs at every 
stage of the supply chain will make sure the right products are made and the right levels of 
inventory are kept. This will ensure that customers receive their products and services when 
they need them.  

2. Supply chain processes and role players 

In this section we will introduce you to the supply chain as well as the different processes 
and role players that make up the supply chain. 

Role players in the supply chain 

A supply chain has many role players that help to achieve supply goals. Role players in the 
supply chain include:  

Suppliers
Supplies raw materials to manufacturers

Manufacturer
Converts the raw materials into finished products through a 
process of transformation or assembly

Distributor
Ensures that the products gets to the customer through a 
network of distributors, warehouses, and retailers

Retailer
Sells the products to the customer from retail outlets close to the 
customer

Customer
The end customer who buys the products
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Supply chain process 

For a supply chain to be successful the different parts of the chain must work together. Let’s 
look at an example of a supply chain for chocolate to explain the process. 

You are the start of the supply chain process because you have created a need for 
chocolate.  

 

The retailer will get their chocolate products directly from a manufacturer’s warehouse or 
from a distributor that will deliver the chocolate products to the retailer’s warehouse/store. 
The chocolate is distributed by trucks which may be a service that is supplied by a third 
party (3PL) or by the manufacturer or distributor’s own delivery vehicles. 

 

The distributor will get the chocolates from a manufacturer. 

 

The manufacturer will purchase all the ingredients (raw material) needed to make the 
chocolate from various suppliers. This includes materials like: 

• Cocoa  
• Milk  
• Sugar  
• Packaging material to keep the chocolate safe.  

 

The chocolate manufacturer will need people and machines in the manufacturing facility to 
work on the production lines where the chocolate is made, as well as the warehouse 
where the chocolate is stored until it is ready to be delivered to the customer.  

 

The best way to show a supply chain process is to use a diagram. Below is an example of a 
simple diagram of a supply chain for chocolate.  
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Each role-player in the supply chain is dependent on each other. This can be for materials, 
services or information. The actions of one company will affect the action of another in the 
supply chain.  For example, if the supplier decides that he is going to increase his prices, the 
company buying the materials and products from him may have to increase their prices too. 

3. Flow of supply (products), demand and information in a supply 
chain 

There are different flows in a supply chain: 

1. Flow of materials and products (supply) 

Flow of supply includes moving materials and products from supplier to manufacturer, 
distributor to customer, as well as dealing with customer service needs. The flow of supply 
can be further divided into physical supply flow (flows up to the point of manufacturing) and 
physical distribution flow (from manufacturing to end customer).  

2. Flow of demand 

Demand is a need for a product or service. Demand can come from different places such as: 

• Customer 
• Branch warehouse or distribution centre 
• Manufacturer 

Demand flows from the customer down the supply chain to the manufacturer. When a 
customer needs a product, the manufacturer must fulfil the need by supplying the product. 
To fulfil this need, the manufacturer must know how much to manufacture and how much 
material to purchase to manufacture the product. Demand information therefore gets 
communicated from the customer to the manufacturer and then to the supplier. 

3. Flow of money 

Through each process of the supply chain value is added and a service is provided. Each 
role player in the supply chain process must get paid for the products and services they 
provide. Money flows from the customer down the supply chain to the supplier. 

4. Flow of information 

Information flows in both directions through the supply chain. Suppliers supply information 
on materials and delivery status. Manufacturers supply information on material requirements 
to suppliers, availability of products / services and order status to customers. Customers 
supply information regarding their needs to manufacturers or service providers.  

The next diagram illustrates the above flows: 

 

 

 

 



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These 4 flows must be managed so that all the different parts of the supply chain can work 
together in an efficient way. This is done through a function called supply chain 
management.  

The main objectives of supply chain management are to: 

1) Improve the performance of the supply chain and its businesses. 
2) Increase customer satisfaction by improving product and service delivery. 

Logistics  

Logistics is a part of the supply chain and is responsible for the transportation and storage 
of goods. Logistics includes the movement of goods and materials coming into a 
store/warehouse (inbound), storage of products and the movement of goods going out of the 
store/warehouse to the customer (outbound).  

 

  

Flow of demand (need) 

Flow of information 

 
Flow of supply (materials) 

Flow of demand (need) 

Flow of money 

Flow of supply information 

Logistics 
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The goal of logistics is to move the right materials and products: 

 

4. Supply chain improvements 

How do you go about improving the supply chain?  Where do you begin to solve the problems 
and where should your priorities lie?  

Improvements to the supply chain should be done according to company procedures and must 
meet overall company objectives because each company have their own requirements for 
improving their supply chain. 

Let us look at some best practice principles:  

1. Link supply chain management to the overall corporate 
strategy 

All aspects of the supply chain must be linked to the overall corporate 
strategy and must support the business philosophy.   

2. Become customer focused 

It is important for companies to become customer-focused to make sure 
their products and services are what customers want. 

3. Provide excellent customer service 

Companies must provide excellent customer service.  Without excellent 
service, the company cannot compete in the market. 

 

In the 
right 

quantity 

In the 
right 

condition 

At the 
right time 

To the 
right 
place 

At the 
right cost 

To the right 
customer/ 
supplier/ 

storage facility 
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4. Form strategic alliances 

Strategic alliance is a relationship formed between two or more companies that share 
information, investments, and define common processes to improve supply chain performance 
and overall profitability for companies.  

5. Have the right people 

Have the right people in the right place in the supply chain.   

6. Develop a seamless, continuous supply chain process 

The flow from the supplier to the end customer should be smooth and continuous and 
everyone should work together to satisfy the needs of the customer and benefit all role players 
involved in the supply chain.   

7. Information technology support 

Use information technology to support supply chain decision making, reduce errors, 
streamline processes and improve the speed of supply chain transactions. Examples 
include:  

• Radio frequency identification (RFID) 
• Warehouse automation 
• Transportation management technology 

8. Measure performance across the supply chain 

Put performance measurements in place to control and monitor processes and improve 
performance where needed.  

9. Benchmark  

Benchmark performance and processes against local and international standards, other 
industries and competitors to identify improvement opportunities. 
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SECTION 2 
WAREHOUSING 

 

After completing this section, you will be able to:  

• Differentiate between the functions of the store and the warehouse in a manufacturing 
environment. 

• Distinguish between centralised and decentralised warehousing. 
• Explain a warehouse layout.  
• Discuss the different functions of each department in the warehouse. 
• Explain the importance of stock control in order to improve supply chain operations. 
• Discuss the principles of operations of a Warehouse Management System (WMS). 
• Discuss space requirements in order to identify appropriate layout of a warehouse. 
• Explain various storage methods. 
• Describe the material flow in a warehouse.  
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1. What is a warehouse? 

A warehouse is a place where inventory is stored.  In the warehouse, inventory is received, 
identified, checked, recorded, stored, counted and shipped to and from production and 
distribution locations.  Warehousing is the name given for all these activities carried out in 
the warehouse. 

 

A warehouse and a store are often confused. In simple terms a store refers to a place where 
raw materials, spare parts and products used in manufacturing are stored, while a 
warehouse refers to a larger facility where raw materials (before it is delivered) and/or 
finished goods are stored.  

Warehousing deals with 3 basic functions. These functions are: 

 

1. Movement 

Movement refers to where the inventory is taken and how it is taken there. It involves the 
following: 

 

Receiving Getting the inventory from a supplier or a completed product from a 
manufacturer. 

Transfer Moving the inventory or completed product from one warehouse or 
facility to another. 

Order 
selection 

Selecting the correct quantity of inventory or completed product as per 
the order form. 

Shipping / 
delivery 

Transport (via plane, truck, delivery vehicle or ship) to the final 
destination. 

Movement Storage Transfer of 
information
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2. Storage 

Materials are placed in their specific areas in a specific manner and for a specific period of 
time. It is important that the materials or completed product is kept according to strict product 
specifications. Additional mezzanine levels on a warehouse or storage facility allows one to 
maximise the allocated space and to differentiate between materials and products within the 
given space. 

3. Transfer of information 

The transfer of information deals with supplying all data concerning shipments, customer 
data and inventory levels to management. 

We look at these functions closely later on as we go through the different functions of the 
divisions. 

2. Objectives of warehouses 

The main objective of a warehouse is to have the right items, of the right quantity and quality 
and at the right cost, in the right place at the right time. 

Other objectives include: 

• Safe storage of all materials and products. 
• Easy and efficient access to materials and products. 
• Efficient and safe movement of materials and products in the warehouse. 
• Ensure production receives a continuous supply of required materials on time, in the 

right quantity and at the right time. 
• Reduce shrinkage and manage the inventory asset properly. 
• Increase customer service by ensuring customers receive their orders on time. 

3. Types of warehouses 

There are many different types of stores / warehouses. Examples of various types of 
warehouses are shown below: 

 

 

Private 
warehouses

Public 
warehouses

Government 
warehouses

Dangerous goods 
store/warehouse

Bonded 
warehouses

Distribution 
centers or 

warehouses
Cold storage Export and Import

MRO store Raw materials 
store/warehouse

Agricultural 
warehouses
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Cross docking operations 

 

Cross docking operation 

Cross docking is a concept where 
products are transported to 
intermediate warehouses where they 
are sorted according to final 
destination and then shipped. 

Incoming products are received at 
one end of the warehouse, sorted 
and then picked and despatched at 
the other end of the warehouse 
without being stored in inventory in 
the warehouse. 

Cross docking reduces investment in 
inventory and requires less storage 
space. 

4. Centralised and decentralised warehousing 
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Centralised warehousing 

With centralised storage, a central location is used to store all inventory items so that there 
can be more stock control. Replenishment to other warehouses or customers is done from 
the central warehouse. 

• A centralised warehousing system requires a less complicated infrastructure, and less or 
no duplication of equipment, warehouse staff, managers, and expenses such as rent and 
utilities.  

• Fewer expenses and less employees to pay means that there is more money available 
to use for other business functions, such as marketing. 

• A centralised warehousing operation is most advantageous if that warehouse is located 
close to your biggest customer base. Being close to customers means transportation can 
be handled efficiently because a single truck can be routed to deliver goods to multiple 
customers in one go. 

• Orders placed with suppliers to replenish used stock will be bigger and will benefit the 
company because suppliers offer discounts when buying in bulk quantities and receiving 
only one shipment. 

• Finally, the more centralised your inventory is, the less safety stock you need. 

Decentralised warehousing 

With decentralised storage inventory items are stored and managed from various 
warehouses at various locations. 

• If you have a lot of customers spread out over a large area, a decentralised warehouse 
operation allows for faster delivery times to customers. It can also improve customer 
service because some local customers might enjoy picking up their order versus having 
them shipped. 

• Transportation costs depend on the number of deliveries made. Although you will be 
delivering goods over shorter distances, you have to make deliveries more often.  

• If geographical barriers such as oceans or mountains separate your customer locations, 
then decentralised warehousing will ultimately be less expensive. 

• Having decentralised warehousing allows you to respond better in emergencies – 
because all of your inventory isn’t located in one place; a fire or natural disaster at one 
inventory location won’t be as devastating as a disaster at a centralised warehouse that 
services all of the customers. 

The choice to centralise a warehousing facility or operate a number of decentralised facilities 
is not an easy decision for a company to make. For many companies, the decision is 
influenced firstly by economic considerations, and secondly by the type of operations the 
company is engaged in. Whichever choice is made, the goal should remain the same:  

• To maximise customer service. 
• Keep stock at an acceptable level. 
• Maximise the productivity of the manufacturing operations and other user departments. 
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5. Materials handling 

What is materials handling? 

There are many definitions for materials handling including:  

Materials handling is the movement and storage of goods inside a storage facility (store, 
warehouse or distribution centre), at the lowest possible cost, by using proper storage 
methods and handling equipment. 

An important factor with any materials handling system is efficiency. Materials handling has 
four dimensions that influences how “efficient” a system is: 

 

Dimension Description 

Movement 

The movement of goods (raw materials, semi-finished goods, and 
finished products), into and out of the warehouse and through each 
stage of the supply chain. The aim is to reduce double handling, 
reduce damages, and ensure goods are picked, packed and 
despatched in time. 

Time 

The goal is to have the right material in the right place at the right 
time - every time. 

This means having materials ready for production or delivery to the 
customer when needed.  

Space 
Goods, storage equipment and materials handling equipment take up 
space in the warehouse. This space is often fixed, and it is important 
to make use of this space effectively.  

Dimensions 
of 

materials 
handling

Space

Movement

Time

Quantity
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Seeing the warehouse as a cube can increase the capacity of the 
warehouse. This will enable better storage of goods and provide more 
space for the safe movement of the materials handling equipment. 
Using space in a warehouse costs money and therefore most of the 
space in the warehouse should be used for actual storage of products 
and picking and packing operations. 

Quantity 
Demand patterns change over time. Materials handling systems must 
ensure that the right quantity of product is made available, at the 
right time, to meet production and customer requirements. 

Principles of materials handling (PQRST) 

Another way to view the dimensions of materials handling is to apply the “PQRST” concept. 
Here each of the letters relates to a specific element of the materials handling process. 

Principle Description 

P - Product 
Different types of products need to be handled in different ways. Each 
category will have its own handling requirements to move and store 
them.  

Q - Quantity 

The quantity of product to move and store will impact the type of 
materials handling equipment required. The unit load principle should be 
considered when moving stock. This means consolidating products into 
a load, such as a container or a pallet, before moving the stock. 

R - Route 

This refers to the route that the product has to travel in the warehouse as 
well as through the supply chain. The shortest practical distance 
between two points should be used, and where possible this should be a 
straight line. 

S - Support 

The correct materials handling equipment should be used for the load 
being moved. The guiding principle here is to keep the equipment simple 
and safe; but make sure it can carry the load safely and without damage 
to the product, team members or equipment. 

T - Time 
Have the right material in the right place at the right time it is needed. 
Delivering materials too early is just as problematic as delivering them 
too late.  
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6. The different roles and functions in the warehouse 
Each function carried out in the warehouse will have its own work area, teams of warehouse 
personnel and equipment to carry out their tasks.  The functions in the warehouse typically 
include: 

 
 

 

Receiving 

Receiving is the area in the warehouse where materials and products are received from 
suppliers, plants or distribution centres.  

The receiving function typically carries out the following functions: 

• Physically offloading the materials from the delivery truck. 
• Checking the order and the delivery documents for any differences.  
• Checking that the quantities received match those on the delivery invoice. 
• Reporting any differences to the person updating the inventory records. 
• Checking materials for damages.  
• Reporting damages to the person updating the inventory records. 
• Updating inventory records taking any damages or variances into account. 
• Reporting and solving any damage or variance queries with the supplier. 
• Identifying and labelling inventory items. 
• Placing checked materials in the allocate area for storage. 

The steps in the receiving and storage process are given next: 

Receiving
Packing 

and 
labelling

Storage Picking Quality 
control Despatch
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A need is created for an item by the stores or 
warehouse department.

The stores department generates a purchase 
requisition and submits it to the purchasing 

department.

The purchasing department places the order 
with the supplier.

The supplier delivers the materials to the store 
/ warehouse.

The receiving department receives the goods, 
offloads the goods from the transportation 
vehicle and places them in a demarcated 

area.

The receiving clerks will check the goods 
received for any damages, and any check the 

documentation to idenitfy any variances 
between what was ordered and what was 

received.

Once the receiving clerks are happy that 
everything is in order, the inventory records 

are updated 

The inventory is then sent to storage or 
packed away.
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Packaging and labelling 

The receiving function offers the most logical area to perform these tasks: 

• Repackaging 
• Palletising 
• Contain a load for racking, e.g. with stretch- or shrink-wrap 
• Put labels on for identification (barcoding) 
• Unpack and repack for merchandising 

Storage 

Once the goods received have been identified, checked, labelled and re-packaged, the next 
step is to store the goods in the warehouse in the right location and complete all the 
necessary paperwork. The receiving clerk usually hands over the received goods to the 
person involved in the physical storage function. This may vary from company to company. 

Some products need specific storage conditions, such as cold storage. This is common with 
frozen food products and pharmaceutical products and it is important that the goods are 
stored in the correct place and correct condition so that the quality of the products can be 
preserved. This means putting the goods in: 

• The right storage environment 
• The right shelf 
• The right bin 
• The right container 

Picking  

• Pick inventory from storage according to a picking list or customer order. Pickers must 
make sure that they pick the right inventory and the right quantities. 

• A checker will check each order. 
• The order is packed or packaged. Pickers must ensure that all inventory is packed safely  

to avoid any damage to the goods. 
• Inventory records are updated. 
• Transfer goods to the despatch department. 

You might think that adding something like a barcode label to a carton or a pallet would not 
make a huge difference to your operations. However, applying good labelling practices can 
simplify warehouse processes including receiving, inventory control, picking, and shipping. 

It is a good idea to have all your materials labelled from the time you receive them to the 
time the products are despatched for a customer order.  A suggestion is to have your 
supplier properly label the material before they send it to your organisation. 
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Quality control  

This function has two distinct tasks within the warehouse/stores environment. The first is to 
ensure that the inventory that is picked according to the picking slip is correct and of a good 
quality. The second is to do regular “spot checks” on the inventory in the warehouse to 
ensure quality and accuracy.  

Despatch 

This function is responsible for moving the materials into the mode of distribution to the 
production floor or transport to the customer. This could either be by courier, truck or the 
customer could pick up the materials personally. In the case of internal customers, the 
despatching department will have to make sure that the materials are delivered safely to the 
production floor where they are needed and when they are needed. 

It is the job of the despatching department to ensure that materials are delivered where they 
are needed when they are needed. 

7. Identifying incoming goods and materials 

It is important to identify incoming goods at the 
receiving bay to make sure the right materials have 
been received, in the right quantity and right quality. 

If the items are not identified correctly it could result 
in excess stock, obsolete stock, unnecessary 
replenishment orders, returns and can affect 
production as well as customer service levels.   

Stock arriving at the receiving bay could be identified 
in different ways: 

• A supplier code 
• A manufacturer’s code 
• International or local standard code  
• Barcode 
• Any other code or description supplied on the purchase order or supplier delivery note 

Suppliers may have their own coding system. Therefore it is important that there is a way to 
identify and cross reference each item that is received with the company’s own coding 
system. 

1. When to check incoming goods 

Checking is carried out when goods arrive at the warehouse. It is ideal to check goods on 
the truck before offloading the goods, or check the goods while off-loading, however, this is 
not always possible. In this instance goods must be checked once they have been off-
loaded.  It is important to check for visible damage as well as concealed damage.  
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2. What to check 

When goods arrive, they must be checked for correctness, quantity, quality, size, and 
weight:  

• Check the material received against the supplier’s delivery note and against purchase 
order details on the company’s computer system to verify that the correct items have 
been delivered. 

• Check the quality relating to all aspects of the product not just certain parts or areas of a 
product. 

• Verify the quantity delivered. 
• Inspect the general condition of the product to determine whether any damage has been 

incurred during the transport and off-loading process.  This includes checking the quality 
of the packaging material to ensure that it is in a good condition and suitable for storage.   

3. Quality checking 

• Check products and packaging for damage, rips and /or tears. 
• Check technical product specifications. 
• Check temperature sensitive products for conformance to temperature control 

requirements. 
• Read dangerous goods labelling for special handling 

instructions before off-loading goods. 

Once the goods have been checked the goods can either be 
accepted or rejected. 

4. Complete paperwork 

When the checking and inspection process is complete, the receiving clerk fills out the 
necessary paperwork and notes in variances. Variances must be reported to the 
management team and relevant departments such as procurement / production. 

Role of the quality control inspector during receiving 

Quality control inspectors are responsible for checking conformance to quality standards and 
any technical specifications that products need to adhere to.  This can be time consuming 
and expensive, therefore it may not always be necessary to check all items received.  

If there are any problems with quality, quantity, or correctness (description) of the goods, the 
supplier should be notified immediately. The receiving clerk or quality control inspector 
should make a note on the supplier’s paperwork as well as the delivery note.  
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8. Importance of stock control 

A lot of stock movement happens in a manufacturing and warehousing environment. As 
mentioned before, stock is an asset and costs a lot of money to keep in storage. It is 
therefore important that stock is controlled and managed properly and that everyone knows 
where and what to do with the stock. 

This means having the right material in the right place at the right time. If we want to have 
good control of our inventory, we need to consider 5 important factors: 

 

 

• The amount of inventory we need to keep in storage 
• Stockouts and the consequences of a stockout 
• How to deal with shortages 
• Lead-time to replenish inventory 
• How much safety stock is needed? 
 

The amount of inventory we need to carry 

The amount of inventory we carry at any point in time depends on various factors including: 

• How much inventory is needed to complete a given order?  
• How much time it will take to replenish inventory that we don't have.  
• The less inventory we carry the better, because it is less risky, and less money is tied up 

in stock. To ensure we have enough inventory we need planning and communication.  

Three departments play a role in determining how much inventory is carried.  

• Production and planning departments look at how much inventory is currently in 
storage, what the requirement is for production and in turn determines the material 
quantities.  

• The purchasing department will order the required materials from the supplier(s) to 
ensure production can make the products the customers need. 

Stockouts and the consequences of a stockout 

What is a stockout?  

A stockout happens when you do not have the inventory to fulfil a 
customer order. In other words, you are out of stock.  

This will lead to low customer service levels and one of three things 
could happen: 

• The first possibility is that the customer will agree to wait and put 
his order on backorder. This will cost the company money as we 
will have to pay overtime to get the orders updated and, in some cases, we might even 
have to have materials specially delivered, which will also lead to added expenses to the 
company.  This will affect our profit.  
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• A second possibility is that we will lose the sale. No profit will be made here. 
• The third possibility is that we will lose the customer all together. This will definitely be 

the case if we never have the inventory the customer requires. 
It is important to remember the needs of our customers. If we do not make them happy, they 
will find another supplier who will. 

If you are in a production environment your supplier is the person before you in the chain, 
and your customer is the person behind you in the chain. If your supplier cannot supply, you 
with the materials you need it will create a backorder and you will not be able to deliver to 
your customer on time.   

For example, in the motor industry if the body shop is not producing cars as fast as the paint 
shop needs them the whole production line stops.  

 

 

 
Back order:  An unfinished customer order. 

Effect of shortages 

We can look at this from both the customer’s side and the production side. Shortages in a 
production environment mean that production runs that have already started may need to be 
stopped until the required materials arrive. The whole production will need to be rescheduled 
and the customer will have to wait longer for his order.  

Most of the time any measures we take to fix the out of stock situation will result in added 
expenses like: 

• Overtime  
• Extra shipping and delivery costs 
• Increased handling costs 

An example of a shortage for Zolani would be if he ran out of the brackets used to fix the 
legs of the table to the tabletop. This would cause a delay in him meeting his customers’ 
needs.  

Stock control procedures 

There are different ways that stock control can be carried out in a company. Each company 
will have their own policies and procedures for stock control. Stock control can either be 
done manually or with the help of computer systems. 

Computer systems consist of information relating to each product in the warehouse, such as: 

• How much product is in the warehouse? 
• Re-order levels 
• Storage locations 
• Last delivery date 
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• Supplier lead time 

The stock controller 

The stock controller is responsible for controlling large amounts of stock at various locations 
in the store or warehouse. A stock controller’s function is to:  

• To provide accurate records of stock on hand levels at all locations in the warehouse. 
• To monitor and control the movement of stock into and out of the warehouse and record 

all movements. 
• To make sure that current stock levels match expected demand and that any potential 

shortages are identified early on to avoid a stock out or production stoppage. 
• To make sure the right products are available at the right quantities when required.  
• Review stock-holding policies and procedures to make sure they support organisational 

objectives. 

Warehouse management system (WMS) 

A WMS is a computer system that has been designed to manage and optimise the flow and 
storage of goods in a warehouse.  

The functionality in a WMS makes it possible to record the movement of materials and 
products into and out of a store or warehouse, provide up-to-date information on stock levels 
and to facilitate stock control.  

 
  

Warehouse management system

Receiving and storage

Picking and packing

Reporting

Location 
management

Inventory 
management
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9. Warehouse layout 
Every company will have a different warehouse layout because it must be suitable to their 
specific products and needs.  One of the main functions of a warehouse is to store products. 
To do this, it is important to determine how much space is needed in a warehouse and 
design the warehouse so that this space can be used in the best way. When designing a 
warehouse layout, it is important that we not only plan for current needs but also for future 
requirements so that future growth and expansion is properly planned for in the layout of the 
warehouse. 

Planning space requirements 

The following three recommendations can help to plan for space in a store or warehouse: 

• Have a short-term and long-term plan for determining space requirements. The objective 
is to make the best short-term use of space within the long-term vision of the warehouse. 

• Identify the different functions that will be carried out in the warehouse over the short-
term and long-term, such as receiving, storage, staging, despatch cross-docking etc. 
This will help to identify the space that is needed in each functional area. 

• Allow for some flexibility in the layout and space allocated to each area. This will allow 
for changes to be made if activity levels increase or decrease. 

When determining how much space is needed, it is important to identify the following: 

• Storage space needed 
• How products will flow through the warehouse (e.g. U-flow, through flow) 
• Materials handling equipment needed 
• Ensure a process is defined for product returns 

Now that you know what short-term and long-term space requirements you need, planning for 
space expansion needs to take place. The following should be considered: 

• How big should the building/s be? 
• What type of products will be stored? 
• What volume of products will be stored? 
• What cubic volume should be used for storage? 
• How many docks do you require and the size of these docks? 
• How much space do you need for receiving, storage, picking and despatch? 
• How much space do you need for manufacturing? 
• What storage methods will be required? 
• What materials handling equipment will be needed to move products? 

Layout principles 

A good warehouse layout has many benefits: 

• Increases product output 
• Improve product flow 
• Increase storage capacity 
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• Improve operational efficiencies in the warehouse 
• Reduce costs 
• Improve customer service.   
• Improve the warehouse staff working conditions 

When designing the layout of any storage facility we need to consider the following: 

• Use single story buildings wherever possible. This will reduce the cost of materials 
handling equipment. 

• Use an effective storage plan that makes use of the cubic capacity of the warehouse. 
Cubic capacity means using the length, breadth and available height in the warehouse. 

• Design the warehouse in a way that allows for the movement of goods in as straight a 
line as possible. This ensures an uninterrupted flow from receiving to despatch. 

• Look at the location of products relative to each other. Similar products should be stored 
together, e.g. light and fragile products should be stored away from heavy bulky items to 
avoid damages and loss. 

• The volume and speed of movement through the warehouse will affect the size of 
storage bays and aisles as well as access requirements to products.  

• Protection of products must also be considered when designing the layout of a 
warehouse. Space is needed to separate certain products from others such as 
dangerous goods. This is needed to prevent contamination of products as well as 
damage to products, buildings, and equipment. Certain products also require special 
storage conditions such as cold storage. Additional space needs to be planned for such 
products. 

• Use the most effective materials handling equipment that is available for the types of 
products that must be moved. 

• Minimise aisle space as much as possible but allow enough space for the safe 
movement of materials handling equipment in the aisles. 

• Position doors, windows, and other openings according to safety legislation and security 
requirements of the company. 

• Ensure fire protection apparatus is placed in a strategic, easy-to-reach place. 
• Position support functions, such as offices and bathrooms, away from the main storage 

areas.  
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Materials handling equipment consideration for layout design 

It is important to consider the type of materials handling equipment that will be used in the 
warehouse. Careful planning is required to make sure equipment can move around freely 
and safely without compromising space. The choice of 
materials handling equipment can have a big impact on the 
space requirements of a warehouse. Therefore, the 
materials handling system should be designed first, and the 
storage facilities developed around this design, NOT the 
other way around. 

Designing a basic warehouse layout 

A warehouse must be designed in such a way that ensures: 

• Maximum use of space 
• Efficient use of labour 
• Easy access to all items 
• Efficient movement of goods 
• Maximum protection of items 
• Good housekeeping 
• Safety and security 

An effective warehouse can only exist if there has been proper planning of the warehouse 
design.  
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10. Storage techniques 
We have briefly discussed warehousing and storage. We will now look at methods and 
techniques of storage. There are two particular methods that can be used for storage that 
we will look at random and dedicated storage. 

Random storage Dedicated storage 
This means that materials are placed in the 
closest available space.  They are removed 
on a First in First Out (FIFO) basis. What 
this means is that the first product they put 
in will be the first product they take out. 
Obviously, this means that order picking 
might take longer than usual because the 
materials can be anywhere. 

Here items are stored in permanent 
locations. There are three methods that can 
be used for dedicated storage. 

 
They are as follows: 
 

Part number 
sequence 

Part number sequence so the items will be grouped in order of their 
part number. An example here for Zolani would be having all his 
component parts like screws and brackets stored in numerical order. 

Usage rates 

Usage rates refer to how the items are stored according to how often 
they are picked. An example here would be varnish which Zolani’s 
workers use every day. This inventory would be stored closest to the 
despatching area. 

Activity levels 

Activity levels is a method where products are stored according to the 
families or product groups they belong to. An example for Zolani would 
be having all his different types and sizes of wood stored in the same 
section of his stores. 

 

Location in the warehouse  

We have previously mentioned how important the location of the warehouse or storeroom is 
within our organisation and in terms of the location relative to our organisation. This is to 
ensure that material and supplies are close at hand and the production process remains 
unaffected.  We looked at the layout of the production environment relative to the production 
area. We now focus on the warehouse layout itself. 

In terms of the overall warehouse layout, materials can be stored according the following 
three factors: 
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Compatibility This refers to how well products are stored together and whether they 
can be stored together. 

Complementary This refers to how often products are ordered together. 

Popularity This refers to how often a product is ordered. 

 
Generally, the products should be stored as follows: 
 
• Fast movers should be placed nearest to the outbound trucks (despatch). This means 

that the material handling equipment moves over shorter distances.  
• Slow movers should be located far away from despatch. 
• The middle area of the warehouse should hold products that are received in batches 

and that require rework for shipping.  This area can also be used for any overflow in the 
fast-moving inventory.  

• The aisles of the warehouse need to be designed so that they provide a quick flow of 
materials.  In other words, the aisles should take the shortest route to the picking area. 

What we need to remember is that products have different shapes and sizes and should 
therefore design the warehouse storage area to suit certain materials. This will help to 
maximise space usage. 

11. Material handling equipment 
Materials handling equipment is equipment that is used to move materials and products into 
and out of the store/warehouse. The equipment is used to carry out various activities in the 
store: 

• Unloading material and products received from a supplier or logistics service provider’s 
transport vehicle. 

• Moving the unloaded material to the assigned storage place in the warehouse. 
• Lifting the material from its storage place during order picking. 
• Moving the material for inspection and packing. 
• Loading pallets and boxes/cartons on to transport vehicles. 

Types of materials handling equipment 

Materials handling equipment can be grouped into 4 main categories:  
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1. Storage and handling systems 

Storage equipment is used to store goods in the stock storage area until they are ready to 
be used. Storage equipment helps to keep stock safe and makes it easy to find and access 
during the picking process. 

Examples of storage and handling equipment include: 

• Racking 
• Shelving 
• Stacking frames 
• Bins 
• Mezzanines 

Racking 

Racking is used for storing products that have been put on 
pallets. For example, boxes loaded onto a pallet. The 
pallets are placed onto the racks by using mechanical 
handling equipment like a forklift.  

  

Materials 
handling 

equipement

Storage and 
handling 

equipment

Engineered 
systems

Industrial 
trucks

and manual 
equipment

Bulk material 
handling 

equipment



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 41 

 

Shelving 

Shelving is used for store small items or small packages. These products are normally 
placed on the shelves by hand or by using a trolley to move the products to the shelf. 

Bins 

Bins are used to store small items like nuts and bolts. Bins are fairly 
cheap to implement and easy to access. 

Mezzanine storage 

Mezzanine floors are additional storage or working spaces that are 
built in warehouses, distribution centres, offices or any other area with available height.  

The advantage of mezzanine flooring is that it uses the unused space in warehouses that 
have high ceilings, thereby increasing the storage 
capacity in a more cost effective way. This is because 
mezzanine floors are not fixed and can easily be moved 
and transferred to suit specific storage needs. 

Using a mezzanine floor can lead to better efficiency and 
workflow because storage and workspaces are used more 
effectively. 

2. Engineered systems 

Engineered systems have different parts that work together to allow for easy storage and 
picking of products. These systems are most often automated.  

Examples include: 

• Conveyor systems 
• Automated storage and retrieval systems (AS/RS) 
• Robotic delivery systems 
• Automatic Guided Vehicles (AGV) 

Let’s look at some of these in more detail: 

Conveyor systems 

 

Conveyor systems can be used to move 
materials between workstations. These 
systems can also be used to sort or cool 
materials down. They can move large 
volume of goods and use very little power.  

These systems are very expensive and 
once they have been installed, they are 
difficult and costly to remove.   
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The route that the conveyor takes is set. This means we must consider the installation of 
conveyors and their position very carefully. There are two categories of conveyors: 

Gravity systems Powered conveyor systems 
Which require no electricity. Examples here 
include chutes; skate wheel conveyors and 
gravity roll conveyors. 

These use electricity and motors to make 
them work. Examples here include flat belt 
conveyors, overhead conveyors and 
powered roller conveyors. 

 
Sortation is the process of identifying items on a conveyor system and directing these to 
specific destinations using special devices that are controlled by computerised software. 
Sorters are applied to different applications depending on the product type and the quantity 
of product moving along the conveyor at a specific time .  

Sortation systems generally fall into two groupings:  

• Linear sortation systems 
• Looped sortation systems 

Automated Storage and Retrieval System (AS/RS) 

 

These systems are designed to 
automatically store and retrieve goods in 
the warehouse.  

These systems are controlled by 
computers. When an item needs to be 
picked, the computer identifies where item 
is located and schedules the retrieval. It 
directs the automated storage and retrieval 
machine to the location where the item is 
stored. It then directs the machine to put 
the goods at the location where it will be 
picked up. 

Automatic Guided Vehicles (AGV) 

 

Automated guided vehicles (AGV’s) are  
industrial trucks that do not need a driver. 
These vehicles move along lines or wires 
on the floor and are controlled through radio 
waves, vision cameras, magnets, or lasers  

AGV’s are suited to moving small unit loads 
like boxes but may be of the pallet-truck 
type that can move pallets of goods. 
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3. Industrial trucks and manual equipment 

Industrial trucks refers to different kinds of material handling equipment used to move 
materials and products in the store. These include: 

• Small hand-operated trucks 
• Pallet jacks 
• Various kinds of forklifts 

These trucks have different characteristics that make them suitable for moving different 
kinds of products and for different operations in the store.  

For example: 

• Some trucks have forks like a forklift 
• Some trucks have a flat surface used to lift goods 
• Some trucks need a separate piece of equipment for loading. For example attachments 

to lift drums.  

Industrial trucks can also be: 

• Manual 
• Powered 

Let’s look at some of these in more detail: 

Powered industrial trucks 

 These trucks are used to move goods over 
short distances. They help to make the 
picking and movement of goods faster and 
can handle large loads.  

Some of these trucks can lift goods to very 
high positions in racking which means 
space can be optimally used in the store. 

Examples of powered trucks include: 

• Powered pallet trucks 
• Counterbalanced forklift trucks 
• Reach trucks including double reach 

and four-directional reach variants 
• Stacker trucks 
• High rack stacker trucks - narrow aisle 
• Side loaders 
• Order picking trucks 
• Tugs and tractors 
• Straddle carriers – used in container 

handling 
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Drivers or operators of the vehicles must get special training to learn how to operate or drive 
these vehicles. Each vehicle has its own set of instructions that must be followed. Only 
stores personnel that have a valid licence must be allowed to operate these vehicles. 

Safety guidelines when operating powered industrial trucks 

• Only qualified and fully-trained drivers are allowed to operate industrial trucks. 
• Qualified drivers and operators are responsible for the care and operating condition of 

their equipment. 
• Industrial trucks must be driven at safe speeds that are determined by the condition of 

the road, weather, and loads. Slow speeds must be maintained in buildings or on docks. 
The recommended maximum safe speed for a forklift truck is 8 km/h. 

• If an operator notices any mechanical difficulties, they should stop the machine to 
prevent further damage, and report the problem to their 
team manager. 

• Operators should not allow any person to ride on the 
forks or any other part of their vehicles at any time. 

Used incorrectly, industrial trucks can become a dangerous 
vehicle and can cause serious injury, damage to property, 
and loss of life. 

Manual equipment 

Manual equipment allows stores personnel to manually place and move goods by hand. This 
equipment is more suited to small, light goods that are easy to lift by hand. 

Examples include: 

• Trolleys 
• Hand pallet trucks 

Trolleys 

 

Trolleys are available in many shapes and 
sizes.  The aim of the trolley is to make it 
simpler to move loads by resting them on 
rolling wheels rather than by carrying them 
by hand. 

Examples of products moved with a trolley: 

• A drum of chemicals 
• 2 cases of beer 
• 4 25kg bags of mielie meal  
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Hand pallet trucks 

 

The hand pallet truck is a type of trolley that 
can slide into a pallet and lift the pallet a 
few centimetres from the floor.  It has 3 or 4 
wheels, which allows you to wheel the 
pallet around the warehouse. 

Because hand pallet trucks are limited in 
the height they can lift, the distance they 
can be pulled (because of the physical 
effort required) and the floors they move on, 
many hand pallet trucks built in small 
electric motors and batteries.  These are 
known as powered hand pallet trucks. 

Examples of products moved with a trolley: 

• A pallet of boxes 
• A pallet of bags 
• Wooden crates 

Safety guidelines for manual operations 

• When stocking shelves by hand, position the materials to be shelved slightly in front of 
you, so you do not have to twist your body when lifting and stacking materials. 

• Check for sharp objects or other hazards before reaching into containers such as 
garbage cans, boxes, bags, or sinks. 

• Do not let items overhang from shelves into walkways, pack them so that they fit fully on 
the pallet or shelving. 

• Place heavier loads on the lower or middle shelves to reduce the amount of back strain 
when fetching and storing. 

• Remove one object at a time from a shelf. Less haste more speed. Don’t play the hero; 
nobody is going to thank you for it. 

• Place items on shelves so that they lie flat and do not wobble. Take extra care when 
stacking irregular shaped items. 

Safety guidelines for hand-trolley operations 

• Keep your feet clear of the wheels and other moving parts of the truck. 
• Do not exceed the weight limit of the hand trolley.  
• Place the load so that it will not slip, shift, or fall. Use straps to secure the load if needed. 
• Place heavier objects below lighter objects. 
• If your view is obstructed, ask someone to guide you and the load through any blind 

spots. 
• Do not walk backwards unless you are going up stairs or ramps. Look where you are 

going, not where you came from.  



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 46 

 

• Always walk when pushing a hand trolley, don’t run. 

Safety guidelines for pallet jack operators 

• Only trained pallet jack operators may operate pallet jacks. 
• Do not exceed the manufacturer’s load rated capacity; read the lift capacity plate on the 

pallet jack if you are unsure. 
• Do not ride on pallet jacks. 
• Start and stop the pallet jack slowly to prevent the load from slipping. 
• Always pull manual pallet jacks. Only push them when going down an incline or passing 

close to walls or obstacles. 

4. Bulk material handling equipment 

Bulk material handling refers to the storing, moving and controlling materials that are in 
loose bulk form. Examples include:  

• Food 
• Liquid 
• Minerals 

Generally, these pieces of equipment such as conveyor belts and elevators, are designed to 
move large quantities of material, or in packaged form, through the use of drums and 
hoppers.  

Examples of this type of equipment include: 

• Conveyor belts 
• Stackers 
• Reclaimers 
• Elevators and lowerators 
• Grain elevators 
• Hoppers 
• Silos 

Choosing the right materials handling system 

Now that we have briefly discussed the types of materials handling equipment let us a have 
a look at factors that should be considered when choosing materials handling equipment: 

• Product characteristics. 
• Type of unit load? (weight, height and shape of the load?) 
• How many products (unit loads) must be handled at one time? 
• How often will they be handled? 
• What distances must they be travel? 
• Number and location of pick-up and drop-off points. 
• What is the nature of the floor or road they will be moving on? 

Example of an elevator 
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• How flexible do they have to be?  Can we use one to move more than one type of 
product? 

Remember that this equipment is going to cost money so the decision to buy or install 
equipment must be carefully considered. 

Importance of safe use of materials handling 

Materials handling equipment can be dangerous, and it is important to use it safely. If the 
equipment is not used safely it may have the following consequences: 

• Cause injury and even death to people. 
• Cause damage to company assets such as products, equipment, and buildings.  

Not using the equipment properly can cost the company a lot of money and can result in job 
losses as well as result in unhappy customers. 

Reporting unsafe materials handling equipment 

If an operator picks up any mechanical difficulties when driving or using mechanical handing 
equipment, they should stop using the equipment immediately to prevent further damage 
and report the problem to the warehouse manager or the team supervisor.  

If the operators does not report the problem it can cause damages to products, injure people 
and the equipment can become permanently damaged. Picking up problems early will help 
to repair the equipment and keep it operating safely and efficiently. 

Causes of loss when moving stock 

Below are a few causes that contribute to losses when moving stock: 

• Lack of training in materials handling. 
• Not following safety guidelines when operating equipment and handling goods. 
• Not maintaining equipment or reporting mechanical problems and malfunctions. 
• Accidents. 
• Poor stacking of products and not checking loads before lifting. 
• Not adhering to the maximum weight limits of the different storage systems and handling 

equipment. 
• Not storing products in the right locations. 
• Poor stock rotation.  
• Poor housekeeping including not cleaning spills. 
• Poor inventory management. 
• Theft.  

 

   



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 48 

 

12. Risk management in the warehouse 

A risk is any exposure to the possibility of loss, injury or any other circumstance that could 
result in the loss of something valuable.  

Risk management is the process of identifying any risk and determining the impact of such 
risk on the business, followed by implementing processes and allocating resources to 
reduce the impact of any identified risk. 

Employee theft 

Employee theft is any stealing, use or misuse of their employer’s assets without permission 
to do so. Theft includes: 

• Theft of money 
• Theft of time 
• Theft of supplies 
• Theft of goods and other company property 
• Overcharging customers and then pocketing the extra cash 
• Theft of company confidential information 

Causes of employee theft 

Theft normally happens because there are opportunities to steal.  Other reasons include: 

• Low morale. 
• Staff feel that management / company has wronged 

them. 
• Staff feel they are underpaid (and under-appreciated) 

for the hard work they do. 
• Poor security systems and lack of consequences for 

theft in the workplace. 
• Lack of control over inventory. 

Security measures and systems 

It is important to have clearly defined and communicated policies and 
procedures regarding theft and consequences for theft if caught stealing. It 
is important to establish a “zero tolerance” policy regarding theft.  

• Housekeeping 

Good housekeeping is a great deterrent to theft, as it is much easier to detect theft in a well-
organised warehouse that is neatly laid out.  

• Monitor and control stock levels 

Closely monitor stock levels. If you know what inventory you have and what you’re supposed 
to have at any given point, it becomes easier to identify theft.  

• Apply management by walking around (MBWA)  
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MBWA is a practice where managers spend some part of their 
day listening to problems and ideas of their staff, by walking 
around the warehouse / office.  

MBWA is a good strategy to use in the warehouse to 
discourage people from stealing. Walking through the 
warehouse should be something that management does 
frequently and without a fixed schedule.  

• Implement security systems 

Focus on adequate security systems and processes internally as well as externally.  

Adequate monitoring systems should be considered for high-risk areas such as cameras 
and video surveillance systems. Captured footage can be used as evidence in assisting 
investigations, understanding the nature of threats in a location or for training purposes. 

• Access control  

Access control can be used to control who can access certain 
areas in the warehouse. With an electronic access control 
system, an approved employee can simply swipe his card to 
enter. If the card is lost or the employee leaves the company, 
the card is easily disabled. Biometric-based access control 
solutions such as fingerprint readers offer even tighter control.  

• Security services 

External security companies help with security processes 
including perimeter security, prevention of theft, and handling 
of other issues like labour disputes.  

These companies are experts in the field of security and 
have highly trained people who can monitor activities in the 
warehouse and surrounding areas, conduct access control 
and carry out special investigations.   

High risk areas for theft in the warehouse 

Some areas of the warehouse are at higher risk than others. These areas are typically at 
entry and exit points into and out of the warehouse like the receiving and shipping areas as 
well as storage areas in the warehouse.  
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Trash dumpsters and other containers 

It’s never a good idea to place a dumpster or other bins, large containers, scrap vessels, or 
cans near an accessible door. They can become ideal places for thieves to hide stolen 
goods for later pickup and removal. If you cannot position your dumpster in a way that 
discourages theft, consider making them lockable so that access is difficult for unauthorised 
personnel. Search the dumpsters frequently, and let people know the dumpsters are being 
continuously monitored. 

Single entry/exit point 

A single entry/exit point to the warehouse should be designed. The more exit/entry points 
the more difficult it is to control theft. Place a security guard at each entry/exit point. 

Many warehouses have far too many doors. There should only be one that is open, and 
there should be a guard or a designated team member in charge of watching this door. If fire 
regulations require more than one door, use bars that set off an alarm if the doors are 
opened.  

Secure the storage areas 

It is a good idea to fence off the actual storage area to prevent unlawful access to stock.  

Use security partitions, cages, and security cabinets to lock up things that are particularly 
desirable to thieves as soon as possible after they are received. Keep them locked up until 
an authorised shipping document is received. Consider building a lockup store. 

Staging/marshalling area 

A staging or marshalling area should never be too close to the loading docks. If no one is 
around to keep an eye out, it would be easy to take something from the staging area and put 
it in a truck to be removed later. Have the security guard search all vehicles leaving the 
premises to deter thieves further.  
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Shipping and receiving docks 

Restrict access to the shipping and receiving areas. Make sure that all warehouse staff have 
proper identification and can be identified. It is important to control who has access to the 
warehouse and products in the warehouse.  

The receiving dock and the shipping dock should not be too close together. If space is a 
problem, use a barrier to separate them.  

Stock should not be left unattended for long periods of time. Stock that has been received 
must be moved to storage as soon as possible. Products that cannot be stored immediately 
should be secured, for example portable, lockable security carts that can stow your product 
away safely wherever it sits. 

When shipping, move stock from storage into trucks in one continuous movement. Never let 
things sit around the dock doors unattended and unsecured. 

Employee parking lot 

Employee parking should not be located close to warehouse entry and exit points. Parking 
close to the warehouse makes it easy to steal things from the warehouse and hide them in 
cars.  

Best case scenario is to have a fence separating the warehouse from the parking lot with a 
controlled access gate. 

Waiting areas 

It is important to restrict movement in your warehouse. Don’t let people just go wherever 
they want. If possible, lay out the warehouse in such a way that you can move visitors or 
guests to a lounge area without any access to inventory.  

Toilets 

Toilets should not be located in a place where visitors have to walk through the warehouse 
to access them. This puts the products at risk of being stolen. Toilets should be located 
outside the warehouse or separated by an access point. 

Bushes and shrubbery 

Bushes and shrubbery are good places to hide stolen products. Remove bushes close to 
entry and exit points to the warehouse.  

Warehouse data security 

Warehouse data includes information about products, storage locations, stock levels and 
records of inventory movement and important documentation. To secure this data it is 
important to implement a warehouse data security management system.  An example of this 
is user access through user logins and user ID’s.  
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When a user logs on, the user’s ID will determine if s/he is authorised to use certain fields 
and programmes of the warehouse management system (WMS) and/or inventory 
management system (IMS). This is important to protect inventory related information, 
personal employee information and controlling access to certain administrative processes 
such as capturing receipts, issuing stock, printing delivery notes, and making payments. 
Management can log in to view user information and identify who has accessed certain 
programmes and information when.  

Identity theft 

Identity theft is when someone steals your personal information (such as your ID number, 
personal address or even credit card information) and uses it without your permission.  

It is important that companies put internal controls in place to ensure that all employees and 
their personal information are kept safe such as keeping personnel information to be kept in 
a locked cabinet or a secure location in a computer system. 

Recommendations to reduce identity theft include:  

• Create policies and procedures 
• Create an ethical code of conduct and educate team 

members 
• Secure records correctly and appropriately 
• Check security systems used at suppliers 
• Limit access to personnel files and key information 
• Investigate claims of theft 
• Implement disciplinary procedures for theft 

 

 

Access control

Data protection

Access 
monitoring

User access 
management
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SECTION 3 
CLASSIFICATION AND CODING 

OF INVENTORY 
After completing this section, you will be able to:  

• Identify inventory. 
• Control inventory. 
• Establish the cost of inventory. 
• Explain inventory and production efficiency. 
• Explain the ordering and purchasing cycle.  
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1. Introduction 

 

 

Zolani owns his own furniture factory. He produces tables 
and chairs and sells his materials to various shops in the 
Eastern Cape. Zolani buys inventory of wood, glue, screws 
and fasteners to make his materials.  Zolani’s total inventory 
will therefore be all of his purchased inventory as well as all 
of his finished materials such as his completed tables and 
chairs. 

He buys his raw materials of wood and glue, and his 
component parts of screws and other fasteners from his 
suppliers. Using his woodworking machines and equipment 
he uses these raw materials and component parts to make 
his furniture. These are his finished products that he sells to 
his customers. 

As we work through this module, we will keep referring back to Solanki’s furniture company 
to make comparisons and to highlight the various concepts as they are discussed. 

2.  What is inventory? 
Inventory includes raw materials, work-in-process materials and completely finished 
materials that are considered to be the portion of a business' assets that are ready or will be 
ready for sale. Simply put inventory is any inventory, finished or unfinished in your 
organisation. 

The two main questions we will be looking at are: 

 
Why do we keep inventory? What type of inventory is it? 

 
Let us take a closer look at these two questions. 

Why do we keep inventory? 

There are 3 main reasons why we keep inventory: 

• Economies of scale 
• It provides protection against uncertainties  
• It provides less “down time “ during production  

1. Economies of scale 

Sometimes it is cheaper to buy inventory in large amounts. This saves us money in what we 
pay for the inventory.  But it can also save us money in the transporting of the inventory 
when we are only doing one trip for the inventory instead of more. 
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THINK POINT 

Is it cheaper to take a taxi to Checkers once a week to buy your weekly 
groceries, or is it cheaper to take a taxi to Checkers every day to buy 
one day’s groceries? 

 

2. It provides protection against uncertainties 

We keep inventory to meet the needs of our customers. Unfortunately, we do not know 
when, what or how much our customers will need. The more uncertain we are about these 
three factors the more inventory we will keep.  

 Sometimes inventory is needed more in one season than another. What this means is that 
we will sell more of our inventory depending on what time of the year it is. So, we do not 
know how much more but we know we will sell more. For example: A gas company will sell 
more gas bottles over Easter and Christmas than the rest of the year. 

Strikes can also cause uncertainty, e.g. Zolani needs glue for his tables and chairs. The 
workers at the factory where Zolani buys his glue are going on strike until their demands are 
met. Zolani will have to buy more inventory than he normally buys because he does not 
know when the strike will end. He has a responsibility to his workers to keep his factory 
running. 

3. It provides less “down time“ during production 

When we constantly have inventory in hand this means that we don’t have to wait for 
deliveries. Having inventory on hand means that we don't have to interrupt the production 
process to wait for inventory. This in turn means we can deliver the products on time! 

3. Coding and classification of stock items 

To be able to identify stock items and control them it is important to classify them into 
appropriate groupings and assign a unique code to each item. 

• Classification is the process of grouping items into categories according to specific 
similarities. For example, raw materials, manufacturing items. 

• Coding is a way of identifying specific items by assigning a unique code or number to 
the item.  

 

 
Items are first classified and then coded. 

 

Item classification 

Stock items can be classified in different ways. In this section we will distinguish between 
manufacturing stock items and non-manufacturing stock items. 
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1. Manufacturing stock  

Manufacturing stock is any material or part that is used in the assembly or manufacture of a 
finished goods product, packaging of a product, or product that is ready for distribution to a 
customer. Manufacturing stock is normally stored on a temporary basis until it is used in the 
manufacturing process or delivered to a distribution centre or customer. 

The following are examples of manufacturing stock items 

• Raw materials 
• Component stock 
• Work-in-process stock 
• Packaging materials 
• Finished products 
• Distribution inventory 
 
Raw materials 

Raw materials are the most basic form of materials that are naturally sourced from the earth 
or the sea. These are often referred to as 3F1M: farming, fishing, forestry, and mining.  

 

 

For example, coal, wood, and grain. These materials are 
converted into finished products through a manufacturing 
process. 

Examples of raw materials for Zolani would include wood 
need to make furniture.  

 

 
Component stock: Component stock is the next level in the material chain. These are the 
items made from raw materials such as wool, wood, metal, plastic or any other basic raw 
material.  

 

 
Wooden components 

Examples here for Zolani would include the tabletops and legs 
for various table configurations as well as glue and screws. 

We often buy raw materials and component stock in larger quantities (known as economies 
of scale). This is done to make sure that the there is enough stock available for the 
manufacturing processes 
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Work-in-process (WIP) stock 

 

Work-in-process stock is inventory that is at various stages of 
completion during the manufacturing process. This could be 
raw materials that have been issued to a stage in the 
manufacturing process, or finished goods that are waiting for 
final inspection.  

They are neither a raw material nor a finished product. This 
can make it difficult to identify. For this reason, work-in-
process inventory often have a job number or work order 
number. 

Packaging materials 

Packaging materials include all those materials that are used to package products. 
Examples include wrapping materials such as paper, wood, wool, straw, rope, and metal 
binding.  

Sub-categories of packaging materials include containers such as boxes, crates, drums, and 
bottles. Also included in this category are protective coatings such as grease, wax, or plastic 
shrink-wrap. 

Finished products 

 

This is the final product. It is the final step in all the different 
manufacturing processes. This will also include final inspection. 
These are the products that are ready for the customers to buy. 
These inventories may or may not require further packaging.  

Zolani’s furniture factory would include the tables and chairs.  
Distribution inventory 

Distribution inventory, sometimes referred to as in-transit inventory, are finished goods 
held at one or more locations in the distribution network and are ready for sale to customers. 
Distribution inventory could be inventory that is en-route, or between locations.  

  

Manufacturing / 
final assemblyWIPManufacturing 

stage
Raw materials
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2. Non-manufacturing stock (MRO stock) 

MRO stands for maintenance, repair, and operating supplies. These are non-
manufacturing stock items. They are needed to keep the organisation’s equipment running 
smoothly and to support the day to day running of the business.   

Non-manufacturing stock, also known as maintenance, repair and operating supplies 
(MRO) are stock items that are used to support various manufacturing processes, but are 
not used directly to manufacture a finished goods product. In other words, they do not form 
part of the finished goods product. 

Examples of MRO stock items include: 

• Spare parts for production equipment 
• Tools 
• Gauges 
• Jigs and fixtures 
• Moulds 
• Lubricating oils 
• Protective clothing (PPE)  
• Stationery and office supplies 
 

 

 

 
Maintenance, repair and operating supplies 

 

PPE is an important part of this type of inventory to keep for all staff. If PPE is not available 
to staff, they will not be able to carry out their duties. 

 

 

All organisations hold MRO inventory, not just 
manufacturing and distribution organisations.  
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Item coding 

Codes often consist of a stock-keeping unit (SKU) number for barcoding or RFID coding 
purposes. An item code helps to: 

• Identify where each item is located. 
• Identify other products that may be used in conjunction with a given item or alternative 

products that may serve a similar purpose.  

Coding also allows a warehouse management system to monitor the quantity of items in 
inventory and their status.  

Most coding systems are developed to suit a company’s specific needs. The coding system 
will be based upon a number of characteristics: 

• The type of item - raw material, work-in-process, or finished product. 
• The purpose for which the item is to be used – used in the manufacturing process, is it a 

maintenance part, or will it be used in an office environment? 
• Is the item manufactured or purchased? 
• The physical characteristics of the item - solid, liquid or gas. 
• Supplier/customer numbering such as catalogue numbers and machine spare part 

numbers. 

Types of coding systems 

1. Significant code 

Significance in a code means that certain characters or numbers will always have the same 
meaning. For example: 

 

The actual code can be either a: 

• Numeric code  
• Alphabetic code 
• Combination alpha-numeric code 

001 = Finished product 

002 = Raw material 

003 = Component part 

004 = Spare part 

06 = Finished product 
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Random item code 

With this system, a random number is assigned to the item with no specific meaning 
attached to it. A computer system will allocate a number to the item based on the next 
number that is available. 

Creating a significant code 

Creating a significant code has two steps: 

1. Classify all items into broad categories and subclasses: 

• Raw materials 
• Component parts 
• Assemblies / sub-assemblies 
• Finished goods 

2. Assign a unique code to the item that distinguishes it from all other items.  

Let’s look at an example: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 

A clothing manufacturer has developed an alphanumeric coding system for 
jackets. The company uses a five-digit significant code to identify its finished 
products. The coding structure is made up as follows: 

• Digit one indicates whether the products are men’s, ladies, boys, or girls. The 
numbers used are: 

1 - men’s, 2 - ladies, 3 - boys, 4 - girls 

• Digit two indicates the type of jacket: 

C - casual, S - sports, F - formal 

• Digit three indicates the material of the jacket. 

L - leather, D - denim, B - blend 

• Digits four and five indicate the different sizes of the jackets. 

08 – 16 age 8 to 16, 32 - 46 

The code for a mens casual leather jacket, size 38 will be: 

1CL38 

Numeric (numbers only): 0056789 

Alphabetic (letters only): FG-MB-BL 

Alpha-numeric (combination of numbers and letters):FG-00-789 



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 62 

 

Barcodes  

A barcode is a series of alternating bars and spaces that can be found on most products / 
packaging that we purchase. These bars and spaces are encoded with information that can 
be read by electronic readers such as scanners or cameras.  

Not all bar codes are the same.  They are made up of several 
black bars with different widths and lengths.  These bars and 
spaces make up a language that can be easily understood by 
a computer (symbology).  Bar codes are placed on each 
product and by means of a scanning device provide certain 
information about the product.  An example is when you pay 
for goods at a supermarket.  The attendant scans the barcode 
on the product that you are buying using the scanning device 
and the product and price is identified by the computer.  

A barcode can display numeric or alphanumeric symbols and is globally standardised. There 
are three major categories of bar codes: 

• One dimensional (1D) 
• Two dimensional (2D) 
• Three dimensional (3D) 

There are two main systems used to generate bar codes.  These are the EAN (European 
article numbers also known as international article numbers) and the UPC (universal product 
code) systems.  The EAN barcode consists of a 13-digit number and the UPC contains a 12-
digit number.  

 

 

Difference between a UPC and EAN barcode 

The UPC barcode consists of a company prefix code, code number for the item and a check 
digit.  The item number can be between 000 and 999 or between 00000 and 99999.  The 
check digit is a special number that is used by the barcode reader to ensure that the code 
has been read correctly.  

https://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKfrm7exnscCFeFm2woduLcJ_g&url=https://www.nationwidebarcode.com/whats-the-difference-between-a-upc-and-ean/&ei=lofIVafIGeHN7Qa476bwDw&bvm=bv.99804247,d.ZGU&psig=AFQjCNF4pnYxqNoUJm1woKL1NHzqUwoKLg&ust=1439291619593251
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A bar code is read by a bar code scanner or reader. This 
device uses a laser beam to shine onto the bar code.  The 
pattern of bars is reflected into the scanner where it is read.  
The scanner can either store the code or pass the code to a 
computer where the code is compared to the records for the 
item.  

Radio frequency identification (RFID)  

RFID is a system that uses electronic tags to store 
information. Retrieving this information is done through radio 
frequency communication and does not need close proximity 
or line-of sight access.  

RFID technology is used to mark, identify, and track 
individual materials or products as they move from the 
manufacturing floor through the supply chain and into the 
hands of the buyer or consumer. As they move through the supply chain, wireless RFID 
readers can communicate with an RFID tag (known as a transponder) on the item, collect 
information about the item (such as a unique number), and match that number in a database 
to access a complete record about the item. 

3. Voice technology 

Voice technology, also known as a speech-based system, is made 
up of two interrelated technologies: 

• Voice direction, which converts computer data into audible 
commands. 

• Speech recognition, which allows user voice, input to be 
converted into data. 

Portable voice technology systems usually have three 
components:  

• A headset  
• A microphone 
• A wearable computer 

Advantages of voice systems are that they hands-free and eyes-free. Applications for voice 
systems include: 

• Order picking 
• Goods receiving and shipping 
• Cycle counting 
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SECTION 4 
THE ORDER CYCLE AND ISSUING 

OF STOCK 
 

After completing this section, you will be able to:  

• Describe the process and methods of authorisation of issuing according to organisational 
procedures.  

• Describe and complete documents used during the issue process.  
• Explain the identification of requirements and timing of issues.  
• Identify and describe different types of issues as per procedure are identified and 

described. 
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1. Introduction 

The order cycle is the process of fulfilling customer orders from the point of placing a 
customer’s order to the point of delivery to the customer. The order cycle is illustrated in the 
figure below: 

 

1. Order placement 

This is where a customer makes contact with the supplying company. The time it takes to 
place an order can vary according to the method used. Mail orders would typically be 
measured in days, telephone and internet orders in minutes, and EDI would provide almost 
instantaneous order placement.  

Many companies use a standard document that they make available to customers. This 
helps to reduce any uncertainty and errors, and also speeds up the order placement 
process. The customer should get a copy of the order to keep track of the fulfilment process 
and to make queries if needed.  

2. Order processing 

Order processing may include the following activities: 

• Check customer credit rating 
• Transfer information to sales records 
• Send the order through to the warehouse 
• Prepare shipping documents 

Order 
placement

Order 
processing

Order 
preparation

Order 
shipment
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3. Order preparation 

This is the stage in the order cycle where the team member in the warehouse becomes 
actively involved in the process. This is the picking and 
packing part of the cycle. 

Depending on the items ordered, their handling 
requirement, and other relevant factors, the order 
preparation process may be very simple and carried out 
manually, or it could be complex requiring the use of an 
integrated picking system.  

In many instances, the time needed to pick an order results in a bottleneck in the overall 
order-cycle time. By using correct picking methods, including the correct use of materials 
handling equipment, this element of lead time can be reduced.  

A great deal of technology is available to assist with this process. Barcoding, RFID, and 
voice technology all help to increase the productivity of picking and to eliminate many of the 
pick errors associated with manual picking. Picking errors, unless corrected before 
despatch, can have serious consequences for both the shipping and the receiving company. 
Product returns are not only costly but very damaging for customer relations. 

Once the order has been picked, it is placed into the marshalling area ready for loading onto 
the correct mode of transport. 

4. Order shipment 

The final stage is to get the order to the customer. For orders placed over the counter this is 
a relatively easy process. Orders that must be delivered to customers require a few further 
steps to be carried out. 

Check customer credit 
rating

Transfer information to 
sales record

Send order to 
warehouse

Prepare shipping 
documents

Release the order

Verify shipment
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The order shipment time is from the moment the customer’s order (goods) is placed upon 
the transportation vehicle until the moment the goods are received and unloaded at the 
customer’s destination. 

There are four main modes of transport that can be used to ship customer orders: 

• Road transport 
• Rail transport 
• Water transport 
• Air transport 

Other important order cycle concepts include: 

• Back-ordering: When items are not immediately available, they 
are placed on a back-order status to be fulfilled once the items are received. 

• Expediting: The “rushing” of certain orders, usually because of them being late. 
• Customer returns: These are orders that the customer has returned for one reason or 

another and need to be integrated back into the stock. 
• Claims processing of customer rejects for products that fail to meet their stated 

objectives. 
• Freight handling: This is the time taken to transport products through the various stages 

in the supply chain. 

2. Order picking 

Order picking is the process of picking the products that customers want from storage, in the 
quantities that the customer wants them.   

Order picking involves three specific stages: 

• Deciding what to pick 
• Identifying where the goods are and how to get to the goods 
• Determining where the goods must go to 

The next figure shows how much time is spent on the various order cycle activities. You can 
see that picking takes the most time.  

Hours 
Order Cycle 0 1 2 3 4 5 6 7 8 9 10 11 12 

Order 
placement 

             
             

Order 
processing 

             
             

Order 
preparation 

(picking) 

             

             

Order shipment              
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Most stores operations will use a combination of picking methods to handle different types of 
products.   

Picking can be done either through: 

• A picker to part system - here the picker walks to the part/product and picks the 
required product. This picking system is suited to a manual picking environment with pick 
assist technology like voice directed picking). 

• A part to picker system – with this picking system goods 
come to the picker (e.g. conveyor, automated storage and 
retrieval system or carousel). This picking system uses 
engineered and computerised equipment.  

Pick assist technology 

Pick-assist technology helps a picker to find products in the warehouse and to pick the right 
quantity. Pick-assist technologies can either be: 

• Paper-based 
• Paper-less 

Paper-based picking technology 

This system makes uses a picking list that has a list of all the items that the picker must pull 
from stock. It also includes the location and quantity to pick. 

Paper-less picking technology 

A paper-less picking system uses technology to help with the picking process: 

• Light-directed picking system (pick-to-light) 
• Voice-directed picking system 
• Combination of a light and voice-directed picking system 
• Radio-frequency-directed (or RF-directed) picking system 

1. Light-directed picking system 

With this system a signal lights up to show the bin or location the picker must pick from. A 
sensor picks up when the item has been removed and sends an acknowledgement signal to 
the control system.  

 

   

   

   

 

 

Light 
turns 

on 

Centralised 
control 
system 
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Benefits of a pick to light system: 

• Improves productivity because it reduces the time a picker spends looking for a product. 
• Less labour requirements. 
• Increased accuracy of the lights indicating where to pick. It is almost impossible to pick 

the wrong items with this method. 
• The system is easy to use and requires little training. 
• Real-time control for picking efficiency. 

2. Voice-directed picking system 

• Workers wear a headset and a mobile computer 
attached to their belts. 

• Special computer software converts picking 
instructions from the Warehouse Management 
System (WMS) into voice commands that tells the 
picker what to pick and how much.  

3. Light-and-voice-directed picking  

This picking system uses both picking-lights at storage locations and voice-commands 
through headsets to help pickers to find and pick products. 

4. Radio-frequency-directed (or RF-directed) picking system 

Pickers carry a hand-held radiofrequency (RF) terminal that shows picking instructions to the 
pickers on the terminal screen. 

3. Picking methods 

The following must be considered before deciding on the picking strategy to use: 

• Product characteristics such as size, weight, unit load, if the product is fragile etc. 
• Stock rotation policies and shelf-life of the stock is important for perishable goods and 

dry food products. 
• Condition of the goods 
• How much stock is in each location? 
• Total number of orders to be picked 
• Number of picks required per order 
• Materials handling equipment to be used to pick 

the products 

We will discuss 4 common picking methods used in a 
store/warehouse: 

• Discrete (single order) picking 
• Batch picking 
• Zone picking 
• Wave picking 
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1. Single (discrete) order picking 

The picker takes one order at a time and picks all items on the picking list before completing 
the order and moving on to the next order. Single order picking does not work according to a 
schedule and the pickers can pick goods as and when orders come in.  

Advantages 

• It is simple. 
• Ideal for manual – paper-based picking environment. 
• Allows a fast response time for order fulfilment. 
• It is easy to track order picker accuracy. 
Disadvantage 

• Labour intensive and uses a lot of travel time compared to other methods. 

A well-designed warehouse with good product flow will help to reduce travel time. Using 
powered hand pallets can also help to speed up the process.  

Single order picking is well suited to a small store or small warehouse environment. 

2. Batch picking 

With this method, pickers can pick multiple orders at one time. This method is suitable to 
manual picking and automated picking environments. This is the ideal pick and pack solution 
where there are many smaller customer orders. This method is more effective for pickers 
that travel long distances within a stock storage area and would be more common in a larger 
warehouse or distribution centre (DC). 

 

Manual picking (basic order picking) 

• The picker moves through the warehouse and picks items for multiple orders at a time. 
• The picker will pick one product at a time. This reduces the travel time. 

Automated picking 

• The picker stays in one location and automated systems like a carousel delivers the 
items to the picker. 

  

Order 1 

Order 2 

Order 3 

Batch 
pick 
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Advantage 

Travel time is reduced. 

3. Zone picking 

 

With this method the warehouse is divided into different zones and each picker only works in 
a specific zone in the pick area. The picker is responsible for picking all of the items in 
his/her zone for each customer order.  

If an order has items in different zones, it will be completed by different pickers. The order is 
only complete when it passes through each zone and all items on the customer order have 
been picked. This is also known as the pick and pass method. 

Zone picking would be suitable to a larger warehouse or distribution centre and products 
with specific characteristics and storage requirements. For example, perishable goods would 
be stored in a cold storage area and dry goods would be stored in a dry goods storage area. 

4. Wave picking 

Wave picking is similar to single order picking. Pickers will pick one order at a time. The  
difference is the scheduling window that applies to wave picking. Orders are picked 
according to a schedule at specific times of the day. This is done to coordinate the picking 
and despatch operations. Wave picking would be suitable to a larger warehouse or 
distribution centre. 

 

Several pickers Products 
for 1 order 

Combined 
into 1 

package 
Zone A 

Zone B 

Zone C 

A B C Staging area 

Picker Packer 

Completed orders 

Storage area 
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4. Issuing material 

An issue is the physical movement of goods from one location to another and includes the 
recording of this movement, either manually or in a computerised system. 

Materials can be issued both internally and externally. It is important that the correct 
documentation is completed, recorded, distributed and stored when issuing material. 

Internal issues are used for: 

• Production  
• Maintenance / spare parts etc. 
• Customer issues 
• Staff sales. 

1. External issues 

In this section, we will discuss the following external issues:  

• Customer sales 
• Items for repair and the sale of scrap 
• Free-issue stock 
• Over-the-counter sales 
• Inter-company material transfers 

Customer sales 

These are issues made for customer orders. The warehouse makes use of a picking list, 
sales advice note, or a similar document to issue the stock. 

The warehouse pick, pack, and despatch the goods according to specific instructions given 
in the issuing documentation.  

 

   

Contents of the package include the following: 
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Items for repair / scrap 

This type of issue is for items that can be repaired / 
refurbished or scrapped if they cannot be used or sold.  

An order for repair would be issued to the supplier and 
the movement of the affected equipment to an off-site 
location would be recorded. When the equipment is 
returned, the procedure is reversed, and arrangements 
are made to pay the supplier. 

Free-issue stock 

Materials, parts, and tools are often supplied to a company that contracts to government 
agencies against a specific government contract. These items are never recorded on the 
company’s inventory and consequently are issued “free” for use against the contract.  

The documentation used for free issues is similar to that for finished products such as a 
picking list. 

Over-the-counter sales  

An over-the-counter sale is a sale where the customer goes to the 
supplying company / retail store to purchase products. The 
process to capture these types of sales should be quick and easy.  

Most retail companies use point-of-sale (POS) terminals to process 
orders.  

Inter-company transfers 

Inter-company transfers happen when a company has 
multiple warehouses or distribution centres. Goods are 
moved from one warehouse to another by means of an 
intercompany transfer. It is not a sale, but the physical 
movement of stock from one warehouse to another still 
needs to be controlled and recorded.  

2. Internal issues 

Internal issues are issues made within the company for various reasons, for example: 

• Issues to production 
• Work-in process stock 
• Replacement issues e.g. PPE 
• Loan issues 
• Staff sales 

The table below summarises the different types of issues and the issuing document that 
could be used: 
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Type of Issue Definition Issue Document 

 

Sales order 
Goods issued for delivery to the customer 
as per customer order / requirement. 

• Sales order 
• Sales advice 
• Picking list 

Items for repair 
Items that are sent to a supplier for repair or 
for refurbishment. 

• Repair order 

Free-issue stock 

Materials, parts, tools supplied to a 
company free of charge, usually according 
to a contract. These products are then used 
in manufacturing. 

• Contract 
• Backflush 

record 
• Pick list 

Over-the-counter 
sale 

Sale of products directly to customers at a 
retail outlet or manufacturing counter 
without a sales order having to be placed 
first. 

• Point of sale 
form or sales 
order 

• Invoice 

Inter-company 
material transfer 

The transfer of material between various 
plants, warehouses or distribution centres, 
within the same company. 

• Inter-company 
transfer note. 

Work in process 
(WIP) 

Issues made to production at various stages 
of the manufacturing process. 

 

• Job card 
• WIP record 

 

5. Order Tracking 

An order tracking system is a system that tracks goods from the time an order is placed to 
the point where the order is actually delivered at the customer location or agreed delivery 
point.  

An effective tracking system should provide end-to-end, real-time tracking of shipments. 
During this process, order, delivery status, documentation is made available (preferably on-
line) to all role players in the supply chain. 

• Tracking systems are equipped with an information management system including: 
- Two-way mobile communications 
- Satellite tracking 
- Fleet management software 
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• A map interface is used to show customers where 
their products are and by giving the location to the 
nearest distribution centre.  

An effective tracking and tracing system has the following 
benefits for customers and supply chain role players: 

• Improves proactive decision-making because 
problems can be identified early on. 

• Role-players can keep themselves informed via real-
time status information as and when needed. 

• Reliability and accuracy is improved because tracking 
technology that is deployed (via satellite and the internet helps to ensure products are 
delivered to the right customer, at the right time. 

6. Authorisation of issues 

Inventory is an asset and must be carefully controlled. Before stock is withdrawn from the 
warehouse, there must be an approval to issue the stock.  

Four common methods are used to authorise issues from the store / 
warehouse: 

• Function within the company 
• Financial limits 
• Position within the company 
• Uncontrolled issues 

1. Function  

With this approach, authorisation for issues is made by a specific functional department.  

For example, maintenance would need to authorise any issue of spare parts from the stores 
that are used to keep plant and equipment spare parts. 

2. Financial limits  

Authorisation is based on the position that an individual has in the company, as well as a 
financial limit that is linked to the level of authority.  

For example, a manager could have authority to request stock that has a value up to 
R50 000, a team leader up to R10 000, and a team member up to R1000.  

3. Position within the company  

The position in the company is similar to the financial approach. The position of the person 
will determine the authority level.  

For example, a manager is able to request more stock than a team member.  
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4. Uncontrolled issues (free issue) 

Free issues are used for items of stock that are held on the shop floor, used in the 
manufacturing process, and then replaced as needed with little or no authorisation being 
required. 

Issuing procedures 

Companies should have policies and procedures in place that specify the methods of 
authorisation required to issue stock as well as the process to be followed. The next flow 
diagram illustrates a typical issuing process:  

 

  

Identify the need for 
stock

Raise a requisition

Get authorisation

Present requisition to 
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Stock is identified 
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Cost is allocated to 
the user of the stock 

Records are updated
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Documentation used to authorise issues 

There are two main  documents used to authorise issues of stock from the warehouse: 

• Material requisition 
• Picking list 

1. Material requisition 

A material requisition is the document that requests the issue of stock from the warehouse. 
A material requisition is typically the first step to placing a replenishment order for: 

• Raw materials to a production process 
• Spare parts 
• PPE 

 A material requisition is typically initiated by the user of the stock item. 

The material requisition identifies the items requested, the quantities needed, and the cost 
code to which the items must be charged. It also needs to reflect the person authorising the 
issue. 

An example of a material requisition is given on the next page. 

2. Picking list  

A picking list is the document used to pick materials and products from storage for 
manufacturing orders or customer orders that are ready for distribution.  

The picking list identifies the items to be picked as well as the quantity and storage location. 
As discussed earlier, some picking lists consolidate items across multiple orders to make the 
picking process easier.  
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Example of material requisition1 

  

 
1 https://www.sampleforms.com/material-requisition-forms.html 
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Timing of issues 

It is important that warehouse staff identify the right item(s) that need to be issued and pick 
the correct quantity at the right time.  

1. Identification of requirements 

The items requested will be identified by the material requisition or picking list. Warehouse 
staff can use computer records, item master, spare-parts lists, or item catalogues to 
correctly identify the requested item / relevant item code. Bar code labels and RFID have 
come a long way to automatically identify items to be issued. 

2. Timing of issues 

To prevent delays, requested stock items should be issued according to an agreed upon 
schedule. This schedule would allow issues to be made to the despatch area and various 
production departments at pre-determined times.  

For example, some issue could be made in the morning and others in the afternoon.  

What is important, is that there are no delays in issuing material because this could lead to 
production stoppages, stockpiling up in the despatch area or late customer order deliveries.  
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SECTION 5 
STOCKTAKING 

 

After completing this section, you will be able to:  

• Explain storage and storage techniques. 
• Describe the importance of location in the warehouse. 
• Discuss the financial impact of inventory on the business. 
• Do inventory taking and inventory counts.  
• Prepare for a count. 
• Initiate and control inventory counts. 
• Count inventory. 
• Solve discrepancies.  
• Conduct post-inventory housekeeping functions. 
• Explain inventory shrinkage. 
• Interpret information on the inventory management system. 
• Discuss the reasons why stocktaking is performed. 
• Discuss periodic stocktaking. 
• Discuss perpetual stocktaking. 
• Explain the control group approach to stocktaking. 
• Discuss stock reconciliation. 

 

 

 
  



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 81 

 

1. Introduction 

Keeping stock in storage costs a lot of money and therefore it is 
important to know how much stock is in the warehouse.  

One way to do this is to count stock on a regular basis. This is 
known as stocktaking. 

2. Purpose of stocktaking 

The purpose of stocktaking is: 

• To check how accurate the stock records are. This is important to make sure there is 
enough stock for the production process and for customer orders. 

• To verify that the amount of stock that is physically in the warehouses matches what is 
indicated on the computer records and balance sheet. 

• To identify the possibility of fraud, theft, or other loss in the company. 
• To highlight any weaknesses in the stock control process. 

Let us take a closer look at each of these: 

1. Check the accuracy of inventory records 

Whether counts are done manually or by a computer it must be accurate. Records will only 
be accurate if the person recording the data does it properly . Time and care must be taken 
to make sure the records are kept up to date and 
that they are accurate.   

Inventory records show exactly what you should 
have in stock and how much of it you should have. 
Shrinkage can happen because of: 

• Poor record keeping.  
• Shipping the wrong products in the wrong 

quantities. 

If your inventory is not accurate it could lead to poor customer service because the customer 
could receive the wrong products or the incorrect quantity.  

Customers want a reliable supplier, one that they can trust with their needs. In addition, we 
must not waste our time and the customer’s time by looking for inventory that is not there.  

Spot checks: These are often conducted by the finance department on specific stock items 
from time to time. The purpose of these checks is to check the accuracy of the inventory 
management system and to prevent theft in the warehouse. 
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2. Confirm the value of stock 

Inventory is an asset and appears on the financial reports of every company.  

An asset is something that can be sold for cash.  

This affects the company’s profit. 

The inventory value on the financial reports must match what is 
physically in the warehouse. Auditors are people who check that 
this balance is true and will only accept the company’s financial 
reports if stocktaking is done. 

Any company should be able to show physical proof of their stock 
counts before the auditor will give them the thumbs up. This shows 
that the company is not cheating its shareholders or SARS in any 
way. 

3. Identify fraud, theft, or other loss 

After a stocktake the inventory balance will either be the same as the computer value, or it 
could be less or more.  

If the physical stock in the warehouse is more than the computer value, then it is a gain. This 
can happen when stock is received but not recorded properly. 

For example, some stock items were received into inventory without being recorded 
because of the documentation being lost or misplaced. 

When the balance is less it becomes a loss and is known as shrinkage. 

Inventory counts are important when dealing with shrinkage. Shrinkage is not only the result 
of poor recordkeeping but also theft.  

For example, someone may have purposefully issued inventory without any documentation 
or removed the inventory for their own financial gain. This is known as fraud.  

Stocktaking can highlight these problems which will allow the company to investigate and fix 
them before they lose too much money or inventory. Remember that theft directly impacts 
company profit because companies cannot sell stock that they do not have.   

Identify problems with the stock control process 

If there is a big difference between what is physically on the shelves and what the records 
say, then obviously there is a problem.  This means the stock control processes in the 
warehouse must be looked at. This could be as easy as adding extra steps to ensure better 
control.  

As soon as there is a problem, we should start asking questions. Either we are falling behind 
somewhere in our paperwork or someone is not being honest.  
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3. Preparing for a stocktake 

Because stocktaking takes a lot of time and resources it is important to prepare the stock 
count area properly for a stocktake. Stocktaking can be disruptive to the running of the 
warehouse, so it is usually done when the business is closed, after hours or in the off-peak 
seasons. 

Preparation for a stocktake involves the following:  
 

 
 
Let us look at each one more closely. 
1. Housekeeping 

• All stock items must be packed away in their allocated bins or shelves. It will make the 
count much easier if products are grouped together and not stored randomly all over the 
warehouse.  

• Make sure all aisles in the storage area are clear so that the counters can walk around 
easily. 

• If using barcode scanner to do the count, check the scanners to make sure they are 
working properly. 

• Damaged or obsolete materials must be removed from the shelves and separated from 
other stock. Preferably they should be written off and placed in a holding area where 
management can decide what to do with them.   

• A check must also be done to make sure that all stock is the correct weight and package 
size.  

For example, if a box says it weighs 5kg it cannot weigh 4kg. If a packet says it contains 
5 units of stock, then it must contain these 5 units. No more and no less.  

 
Stocktaking starts with good housekeeping 

  

Housekeeping Updating 
transactions

Identifying  
products

Providing 
instructions
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4. Updating transactions 

All paperwork for materials issued and materials received must be accurate and recorded on 
the computer system. There must be no outstanding transactions for shipping or receiving 
materials.  

It may not be possible to stop suppliers from making deliveries, but if this happens the 
incoming materials and products should be put in a separate area and remain unopened. No 
receiving transactions should be processed for this stock until the count is complete.  

It is important to include goods that are in-transit. Goods in transit are products that have 
been ordered or transferred between distribution centres but have not yet arrived or been 
received. However, if the goods are more than a day away, it must not be included in the 
count process. This is because they will not arrive before the stocktake actually happens.  

Any transactions for damaged or obsolete inventory must also be completed.  These items 
cannot be sold and therefore they must be removed from the count list.  

PICKING LIST 

Pick Ref No: 00000 Date: 1 August 2019 

Packer ID: 00000 Customer: ABC  

Storage Area: Dry Food Storage Area Scheduled Picking Time: 08:00 – 09:00 

ID No. Location QTY Req. Unit Unit/ 
Per Box Code Description 

1 AA1 5 Boxes 10 bags 56912 Rice 500g 

2 AC3 10 Boxes 6 singles 85542 Mushroom 
Soup 500g 

3 AF7 5 Boxes 10 bags 2900182 Peanuts 500g 

4 BB5 12 Boxes 9 bottles 100130 Tomato Sauce 
750ml 

5 BD1 15 Bottles 12 bottles 200225 Wine Vinegar 
750ml 

6 BA3 8 Boxes 12 tins 754033 Butter Beans 
400g 

Example of a Picking List 
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5. Identifying products  

Identification is the process of identifying stock 
items.  
• Check that all stock items have labels. This 

will prevent wasting time looking for items 
that are on the count sheet. 

• If you find stock items without labels, print 
new labels and attach them to the items 
before stocktaking begins. 

• Make sure barcode labels are facing 
outwards so that they can be easily scanned if using a barcode scanner. 

• It is also a good idea to have a map of the warehouse floor and different counting areas. 

Barcoding and Radio Frequency Identification (RFID) in identification 

Barcoding is still one of the most popular way to track stock because there are few mistakes 
with a barcode scanning system.  

Radio-frequency identification (RFID) uses electromagnetic fields to automatically identify 
and track tags attached to objects. The tags contain electronically stored information. 

• Passive tags collect energy from a nearby RFID reader's interrogating radio waves.  
• Active tags have a local power source such as a battery and can operate at hundreds of 

meters from the RFID reader.  

Unlike a barcode, the tag does not need to be within the line of sight of the reader, so it can 
actually be embedded in the tracked object. RFID is one method for Automatic Identification 
and Data Capture (AIDC). 

 

RFID tags are used in many industries, for example, an RFID tag 
attached to an automobile during production can be used to track its 
progress through the assembly line; RFID-tagged pharmaceuticals 
can be tracked through warehouses; and implanting RFID 
microchips in livestock and pets allows positive identification of 
animals. 

 
6. Give clear instructions 

Everyone needs to know exactly what they must do: 

• Before the count 
• During the count 
• After the count 

These instructions must be clear and the same for everybody. 

Counters must know exactly what area, and what items, they are counting so that they do 
not duplicate any counts. We do not want the same item to be counted twice. This is a waste 
of time.  

Examples of identification tags 
 

https://en.wikipedia.org/wiki/Electromagnetic_field
https://en.wikipedia.org/wiki/Radio_waves
https://en.wikipedia.org/wiki/Barcode
https://en.wikipedia.org/wiki/Automatic_Identification_and_Data_Capture
https://en.wikipedia.org/wiki/Automatic_Identification_and_Data_Capture
https://en.wikipedia.org/wiki/Microchip_implant_(animal)
https://en.wikipedia.org/wiki/Microchip_implant_(animal)
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Good instructions and proper training will ensure better control over the count process 
because everyone will know exactly what to do and who to hold accountable if there is a 
problem or if there is a query. 

4. Types of stocktakes 

There are three types of stocktakes that can be used to verify inventory record accuracy: 

• Periodic stocktake 
• Perpetual stocktake 
• Control group approach 

Periodic stocktake  

This method is a periodic count of all stock kept in the store/warehouse. Stock is counted: 

• Quarterly (every 4 months) 
• Bi-annually (twice a year) 
• Annually (once a year) 

For this count the whole warehouse, or a section of the warehouse, will need to be shut 
down. This process must be planned carefully to prevent disruption to other divisions. This is 
used specifically for a large number of inventory items. 

Disadvantages 

• The warehouse, or section of the warehouse, must be shut down and operations 
stopped while the stocktaking activities are taking place. 

• Periodic stocktaking does little to improve inventory accuracy during the rest of the year. 
• Staff would know when the count was happening giving them time to hide any theft or 

fraud. 

Periodic stocktakes are required for auditing purposes, insurance requirements as well as 
book validation and must happen annually. If there is a big difference between the physical 
count and the book count (amount reflected in the financial records), the auditors may 
request a complete recount. 

Steps in a periodic stocktake: 

 

  

Provide a 
floor plan 
of count 
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counters to 

each 
location
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errors
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The counting team responsibilities 

Count supervisor 

 

• Responsible for planning, coordinating, conducting, and 
reporting on the stock count.  

• Also responsible for supervising the count, which includes 
assigning count teams to specific areas and ensuring that all 
areas have been counted and tagged. 

Count team members 

 

• Responsible for counting all the items in the locations 
assigned to them.  

• When the team members have counted all the items in their 
assigned area, they will return to the count supervisor, who 
will give them more count areas if needed. 
 

Tag coordinator 

 

• Responsible for tracking the blocks of count tags or count 
sheets that have been issued. 

• Accounting for all tags/sheets that have been returned. 
 

Tally clerk 

 

• Responsible for calculating the totals of all the amounts on 
the tags/sheets. 

 

Date entry clerk 

 

• Responsible for entering the information on all count 
tags/sheets into the inventory management system.  

• If there are any differences between the counted and 
computer values, the data entry clerk will tell the count 
supervisor who will review and decide what action to take. 

 

 

Cycle counting (Perpetual stocktake) 

Cycle counting is a continuous process of counting and checking stock items. Here a few 
items are counted every day. This allows the company to keep an accurate count of stock 
items all year round.  

Cycle counting: 

• Is a continuous programme of counting and checking each category of stock at a given 
number of times throughout the year by counting a few items every day. 

• Avoids the need to stop operations while the stock count is being carried out, and this in 
turn minimises any interruptions to company operations. 
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• Makes hiding discrepancies more difficult due to the random manner in which the items 
are selected for counting. 

• Provides an opportunity to investigate any discrepancies the moment they are identified. 

The primary purpose of cycle counting is to: 

• Identify errors. 
• Analyse the cause of these errors. 
• Come up with solutions to remove the cause of errors. 

Cycle counts are performed frequently, and schedules are set up based on the value of the 
item and how quickly the item moves. High value, fast moving items would be counted more 
frequently than low value, slow moving goods.  

For example: 

A high value item for a gas company is a product called a seal. The seal is melted onto the 
cylinder. These seals indicate that the gas cylinder is full. All the seals are in sequence. 
They are counted every day and matched to the cylinders that have been filled. 

 

A wall to wall cycle count is when all stock items in the warehouse are counted. This is 
normally done at the end of a financial year for auditing purposes. 

 

  

Find error Research 
cause

Identify 
cause for 

error

Eliminate 
cause for 

error
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Cycle count process 

 
 
Establishing the count frequency and number of counts 

One of the best ways to determine the count frequency is to use the ABC Classification 
method. The high value items, or the fast-moving items, would be the items that are counted 
the most frequently. These are the “A” items. A items would be counted more often (daily or 
weekly) than B items (monthly or quarterly) and C items (half-yearly or yearly) depending on 
the policies of the organisation. 

Example:  

If we have the following items to count: 

Classification No of Different Items 
A   35 
B 2 000 
C 11 600 

and the policy states that we need to count A items monthly, B items quarterly and C items 
yearly, then the number of counts would be as follows: 

  

Initialise the count

Print the count sheets

Assign count 
responsibilities

Count the items

Check the paperwork

Capture the count

Run the variance 
report

Post the variance
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Classification 
No of 
Items 

Count Frequency 
No of 

Counts 

A     35 12 (once a month)   420 

B  2 000 4 (once a quarter)  8 000 

C 11 580 1 (once a year) 11 580 

  Total 20 000 

From this information, we can also calculate the number of counters required daily once we 
have established how many counts each counter is capable of doing per day. 

Example: 

If there are 200 days in the year that are available for cycle counting, and each counter is 
capable of counting 15 SKU’s per day, then we would need 7 counters. 

 
Counts per day:  = Total counts ÷ Number of days 

    = 20 000 ÷ 200  

    = 100 counts 

      No. of cycle counters: = No of counts per day ÷ Number of counts possible 

    = 100 ÷ 15 

    = 6.66 

= 7 counters required 

Differences between periodic stock counting and cycle counting 

Periodic stock count 

 

  

Cycle count  

Time consuming and labour intensive. Time and labour efficient. 

Inventory problems are only picked up once 
or twice a year. 

Problems are continuously picked up and 
resolved. 

Warehouse shutdown is needed. No shutdown needed. 

Takes place once or twice a year. Happens on a regular basis according to a 
schedule for specific items. 
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Control group count  

Companies that have not introduced a cycle counting programme tend to start with a control 
group approach. With this approach, a small number of items are selected covering the 
whole range of inventory and these items are then counted.  

The control group method is a fast way to identify problems areas and the causes of 
problems. This is done by auditing most of the stock control processes with a small number 
of items.  

The items in the control group are counted on a daily or weekly basis and the process is 
repeated until all the selected items have no more errors.  

Because the control group approach is used before implementing a full cycle count 
programme, the company is given an opportunity to check the current situation and create a 
strategy for implementing a cycle-count programme. 

The mix of items to include in the control group should include items from the following 
categories: 

• Purchased and manufactured items 
• Physically large and small items 
• Selected items from an ABC analysis 
• High and low usage items 
• Raw materials, work-in-process and finished goods 
• Maintenance, repair and operating supplies 

Steps in a control group count: 

 

 
Note: No matter what count we are performing we should always strive 

for no less than 95 percent accuracy. 
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5. Ways to count stock 

1. Stock can be counted manually, and the count written on 
a stock count sheet by hand. This is known as a manual 
stocktake process. 

2. Stock can be counted and recorded using electronic 
equipment like a PDA stocktake scanner. This is a special 
barcode scanner that records the location, date, and quantity of stock items during a 
stocktake. The barcode scanner scans the barcode of the item being counted and allows 
the counter to capture the quantity of goods in the location. 

6. How to count and record the stock count 

It is important that the counted stock is counted and recorded in the right way. One of the 
most important aspects to look during a stocktake is counting the right unit of measure 
(UOM). The unit of measure will tell you what to count: 

• Individual products in packaging 
• Packaging e.g. number of boxes 
• Unit loads e.g. number of pallets 
• Weight of the product 

It is not always possible to count individual items. Sometimes there are too many small items 
to count, for example nuts and bolts in a storage bin. In this case it is easier to weigh the 
items in their packaging. A scale will be used to do this. 

The stock count sheet should specify the unit of measure that should be counted. Examples 
of unit of measure include: 

• Pieces 
• Eaches 
• Bags 
• Boxes 
• Pallets 
• Weight (kg) 
• Length (m) 

Following is an example of a stock count sheet. 
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STOCK COUNT SHEET 

Counter name: John Date: 19 August 2019 

Counter ID: 11980 Storage location: Dry Food Storage, Sone A 

ID No. Location Code Description UOM SOH Count Qty 

1 AA1 56912 Rice 500g Boxes 5  

2 AC3 200225 Wine Vinegar 750ml Bottles 20  

3 AF7 2900182 Dog food 20 kg Bags 10  

 

The unit of measure (UOM) for White Vinegar in the example is bottles. This means the 
counter must count individual bottles. If the bottles are packaged in a box, the box must be 
opened, and the individual bottles counted in the box. 

Once the items have been counted, the counter must write the quantity in the relevant field 
on the stock count sheet or enter the quantity on the barcode scanner. If counting unit loads 
such as boxes shrink-wrapped on a pallet, the barcode label may have the quantity built into 
the code and will automatically record the quantity on the barcode scanner. 

 

 
Note: If you are doing a manual count and you are recording the 
counted quantity by hand, make sure you write legibly so that the 
person capturing the count quantities into the computer system can 
clearly see what you have written. 

7. Monitoring the count 

It is better to have one person in charge of the count. Counters will report directly to this 
person and receive their instructions from this person. Usually this will be the supervisor.  

One of the most important functions of this position is controlling the counting sheets. This 
control is important to ensure that stock is not counted twice and that nobody fraudulently 
submits sheets. 

This means only authorised stores personnel can submit counting sheets. It will also help to 
keep all the sheets together so that none go missing.  

Even when the information is being captured into the computer, it is important to keep all the 
sheets together. 

It is also good to count in teams of two: 

• A counter  
• A checker 

This means that the counted number recorded on the count sheet will be checked before it is 
handed in.  This will also prevent fraudulent behaviour when counting inventory. 
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Here are some counting dos and don’ts:  
 

Do 

• Use the correct unit of measure 
• When you are finished counting an item 

put it back where you found it  
• Use experienced counters 
• Write neatly 
• Sign any changes on the inventory sheet 

Don’t 

• Open sealed packages to count.  
• Sight-count inventory.  
• Correct the records to reflect the difference 

without knowing the reason for it. 

8. Solving discrepancies  

Once the stocktake is finished, all the count sheets must be collected, accounted for and 
handed to the data capturers for processing. Each discrepancy will be highlighted for further 
investigation. 

If there is a difference between the computer stock levels and the number recorded on the 
count sheets the following should happen: 

1. The first step in this investigation will be to recount the specific item.  
2. If this is not the cause of the problem the data captured will have to recheck the figure 

they entered.  Sometimes the cause for the difference is as simple as that. 

 

 
Note: the process of solving these discrepancies is known as  

stock reconciliation. 

There are two types of discrepancies: 

• Excess (or surplus) stock happens when the stock count is more than the computer 
record. This means that there is too much inventory. 

• Deficit (or negative/shortage) happens when there is less stock than the computer 
record. This means there is too little stock. 

Causes of discrepancies 

• Counting procedure problems 
• Counting equipment problems 
• Untrained personnel 
• Carelessness 
• Poorly designed stock count sheets 
• Poor document control 
• Misguided inventory adjustments 
• Lack of transaction discipline 
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Looking at the list, there are basically two causes for errors: 

1. Poorly defined processes and procedures. 
2. Human error while executing the procedures. 

How we handle these discrepancies will depend on their monetary value. In other words, 
how much will it cost us?  

• For “minor” discrepancies we will adjust the records without further investigation. 
• For “major” discrepancies an investigation will be carried out.   

Each organisation will have its own rules for determining what is a major category and what 
is a minor category. 

For example: A company can decide that any discrepancy below R100 will be written off. 

Stock reconciliation 

All records must be updated with the latest figures otherwise we will find the same variances 
the next time we count. The actual counts must be reconciled to the records in our system. 
That is the reason why both manual and electronic counts must be conducted, as it is the 
only way of ensuring accuracy.  

Stock reconciliation is important for the following reasons: 

• It is important to know what stock and quantity is physically being stored where in the 
company. 

• To compare the computer record with the physical stock value to make sure they are the 
same. 

• To confirm the financial value of inventory as an asset in the balance sheet. This is 
needed for auditing purposes. 

• To prevent operational problems from happening such as stockouts and production 
stoppages due to material shortages. 

• To manage costs by identifying excess, obsolete and redundant stock. 
• Identify problem areas, causes for error, and make recommendations to improve 

processes and management of inventory. 

How to deal with excess stock 

When a company procures or stores more inventory than what is needed, either to supply 
customer orders or to fulfil production schedules, it becomes known as excess stock. Excess 
stock takes up unnecessary warehouse space, costs money to store and affects a 
company’s cash flow. It is therefore important that a company identifies areas in the 
warehouse where there is excess stock. 

Ways to deal with excess stock include: 

• Implement proper planning to make sure inventory levels match demand. 
• Reduce production of these items until the right levels of inventory are reached. 
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• Sales and marketing campaigns to increase sales of these items until the right levels of 
inventory are reached. 

Problem solving tools 

There are many tools and techniques that can help with problem identification and problem 
solving. Examples are: 
• Cause and effect analysis  
• Brainstorming 
• Pareto analysis 
• Relative frequency chart 
• Run charts 
• Frequency histogram 
• Flow charts 

9. Post-inventory count housekeeping functions  

The store must be put back to the what it looked like before the stocktake. It is important to  
remove equipment used and all evidence of the stocktake. This 
could be ladders, counting scales, PDA scanners, clipboards 
and packaging material.  We do not want anyone tripping over 
objects and hurting themselves.   

Put materials handling equipment back into their storage areas 
so that all aisles are clear. It is also important that all stock 
items are put back where they belong.  If items are not put back 
in the right location, it could cause confusion when the 
warehouse operations starts again.  

10. Inventory valuation methods 
Organisations have a lot of a lot money tied up in inventory, sometimes as much as millions 
of Rands, so it should come as no big surprise that careful control has to be kept of 
inventory.  In doing this they must look at the Rand Value of the inventory.   

When you want to know what the rand value of your inventory is you must ask yourself the 
following two questions: 

• What is the quantity of each item in inventory?  Here we must remember to take careful 
note of the item’s unit of measure.  In other words, is it measured or weighed in lengths, 
kilograms, litres, etc.? 

• How much does each item cost? 
 
  



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 97 

 

Once you have answered these two questions you can perform the following simple 
calculation. 
 

Quantity x Price = Value 
 
Example 

Zolani keeps 10 litres of a specific varnish in inventory. The cost price of this varnish is 
R5.00 per litre.  

 
Value:  = Quantity x Price 
  = 10 x R5.00 
  = R50.00 
 
It’s as simple as that. Let’s look at another example.   
 
Example 

Zolani keeps 200 types of screws in inventory and each screw’s cost price is R1.00 

 
Value:  = Quantity x Price 
  = 200ea x R1.00 
  = R200.00 
 
This is a very simple way to calculate the value of our inventory, the only problem with this 
method is that it only uses one price. In reality we do not buy our entire inventory at once but 
at different times and different prices.  We must take this into account.  

Inventory valuation 

The three most commonly used methods are as follows: 

 

 
 
Let’s look at each one briefly. 
 
  

First In - First 
Out

Average 
Costing

Standard 
Costing
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First In, First 
Out (FIFO) 

When we use this method, we take the price of the “oldest” batch in 
inventory. When all of the units in this batch have been sold, we will 
take the price of the next oldest batch we received. Using this method 
will allow us to keep our inventory costs close to those of the current 
market prices. Most retail organisations use this method. 

Average Price 
Method 
(AVCO) 

When we use this method, we must take the average price of what we 
paid for our entire inventory.  When we receive a new batch, we will 
have to recalculate our price.  This method takes the entire inventory 
on hand divided by the total cost of the inventory.  We will look at how 
to do this calculation shortly.  This method is used by retail 
organisations.  

Standard Price 
Here a standard or planned price is an average price predicted for a 
future period and all inventory movement would be recorded at the 
standard price. 

 
Example 

Zolani would like to issue 600 units of inventory.  Calculate what the value of these 600 
inventory items will be using FIFO, AVCO and standard pricing. 

The following table gives the record of purchases for this particular item for the period of 
May.   

 

Date Receipts Price 

01-05-2009  400 R4.00 

15-05-2009  300 R4.10 

29-05-2009  400 R4.20 
 

1. FIFO 

The FIFO system uses the price of the oldest batch first, until it is all used up and then 
moves on to issue from the next batch received. When we use FIFO, we might have to may 
draw items from more than one batch, which means that we will have to use more than one 
price.  

Quantity Unit Price Value 

400 R4.00 R1 600.00 

200 R4.10 R820.00 

 Total R2 420.00 

 
Total issue value using FIFO = R2420.00 
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2. Average price 

The average price system uses the average price of inventory and is recalculated when we 
receive a new batch. The results using this method are given in the table below. 

 
Date Receipts Unit Price Value 

01-05-2009 400 R4.00 R1,600 

15-05-2009 300 R4.10 R1,230 

29-05-2009 400 R4.20 R1,680 

Total  1 100   R4,510 

Average Price R4,510 ÷ 1 100  = R4,10 
 
The total issue value using AVCO    = 600 units @ R4, 10 
                         = R2420.00 
3. Standard cost 

With this method all issues are made based on the agreed standard price.  In this example 
all issues take place at the standard price of R4.15 per item and total: 

Standard price:  = 600 units @ R4.15 
   = R2, 490 
Thus, in this case the inventory has a higher value when using the standard price method. 
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SECTION 6 
PUSH AND PULL SYSTEMS IN 

MANUFACTURING 
After completing this section, you will be able to:  

• Describe the purpose of scheduling. 
• Identify information needed to carry out scheduling.  
• Explain why effective scheduling is important. 
• Identify scheduling criteria. 
• Describe how supply and demand affects scheduling. 
• Handle backorders. 
• Use performance measuring tools. 
• Discuss the use of scheduling software. 
• Explain scheduling for different types of manufacturing strategies.  
• Monitor production and identify any non-conformances.  
• Identify Input / Output (I/O) control. 
• Describe production releases.  
• Report production achievements.  
• Work with a Master Production Schedule (MPS). 
• Discuss Just-In-Time (JIT). 
• Plan production line manning levels. 
• Work with performance level agreements. 
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1. Push and pull systems in production scheduling 

Supply chain strategy determines: 

• When a product should be manufactured. 
• When a product should be delivered to distribution centres or made available to 

customers in the distribution channel.  

There are two types of strategies that apply: 

• Push strategy 
• Pull strategy 

Push strategy 

• A push system is one where projected customer demand (forecast) determines what 
enters the process.  A push strategy works well for products where the demand patterns 
are very stable. The forecast will give good indication of what to produce and how much 
inventory to keep storage. 

Push systems have three different definitions, depending on where the material is when it is 
pushed: 

• In production 
• In material control 
• In distribution 

1. In production 

Products are manufactured at the time they are needed to satisfy an agreed production 
schedule. Production is carried out according to a master production schedule (MPS). 

2. In material control 

Materials needed for the production process are issued according to a given schedule, or 
according to a production order’s start date. Material is controlled through material 
requirements planning (MRP) and is triggered by the master production schedule (MPS). 

3. In distribution 

Replenishment decision-making is usually centralised at the central supplying facility. 
Distribution requirements planning (DRP) is used to control distribution requirements. 

With a push system, companies have predictability in their supply chains because they know 
what will be manufactured before customer orders actually arrive. This also allows 
companies to plan production to meet their needs and prepare adequate storage space for 
the stock. 
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Pull strategy 

• A pull strategy aims to reduce the amount of stock that is kept in storage. Under these 
strategies, products enter the supply chain when actual customer orders are received. A 
pull strategy works well for products where demand is unstable and difficult to predict.  

One example of an industry that operates under this strategy is a computer seller that waits 
until it receives an order to actually build a custom computer for the consumer. 

With a pull strategy, companies avoid the cost of carrying inventory that may not sell and will 
wait for a customer order before manufacturing. The risk is that they might not have enough 
inventory to meet demand if they cannot get production started quickly enough. 

Push-pull strategy 

Most supply chains use a combination of the two strategies, and this is known as a push-pull 
strategy.  

A push-pull strategy works well for products where uncertainty in demand is high, but at the 
same time economies of scale are important to reduce production and delivery costs.  

A good example of this strategy is in the furniture industry. Zolani will follow a pull-based 
strategy for production because it is difficult to make production decisions based on long-
term forecasts. On the other hand, the distribution strategy needs to take advantage of 
economies of scale in order to reduce transportation cost, and therefore Zolani will apply a 
push-based strategy when planning distribution requirements. 

Examples of push and pull systems in the industry 

• MRP (Materials Requirement Planning) is a push system because releases are made 
according to a master production schedule without regard to system status.  

• Classic Kanban is a pull system.  

 

https://en.wikipedia.org/wiki/Material_requirements_planning
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2. The push system 

Weaknesses of a push system 

There are a number of weaknesses in a push system: 

• Production is based on a forecast and therefore the levels of product produced may be 
wrong. Forecasts are often inaccurate because sales can be unpredictable and vary 
from one year to the next. It therefore becomes difficult to react to fluctuations in demand 
quickly with push systems.  

• Unstable demand patterns may cause inventory levels to go up or down. If actual  
demand is lower than what was forecast, companies will produce too much inventory 
which will increase the company's costs for storing these products. Likewise if actual 
demand is more than what was forecast then there will not be enough inventory to satisfy 
customer orders and will result in a stockout. 

• With push systems, orders are scheduled by a central system and completed according 
to central instructions that come from this system [e.g. Master production scheduling 
system (MPS) and material requirements planning system (MRP)].  

• Work centres push out work without checking if the next work centre is ready and can 
actually make it.  This will cause inventory to pile up in front of the work centre resulting 
in queues and delays. It is important that orders are sequenced correctly to ensure a 
consistent flow of work through the manufacturing facility.  

• When products move from one work centre to the next there may be a delay where time 
is needed to change over a process from one activity to another. Short interval changes 
are needed to ensure a smooth flow through the manufacturing process. 

Job Shop  

A job shop is a production facility where similar equipment is organised by function. Each job 
follows a distinct routing through the production floor (shop floor).  
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Authorising push activities in a job shop environment 

Work orders are used to authorise production in a job shop environment. Only when the 
work order has been released, can manufacturing begin. Authorising the release of work 
orders is requires the following criteria: 

1. Planned orders generated by the material requirements planning (MRP) system are 
needed to authorise the release of work orders. 

2. Consideration must given to current priorities of work that have been planned or released 
to production. 

3. There must be enough materials available to complete the work with the least amount of 
interruptions. 

4. Correct tooling must be available at each facility to perform the required tasks. 

5. The loads specified by the planning system must be adhered to. 

In the next section we will look at the push system within a job shop environment with 
specific emphasis on scheduling of production, how push activities are authorised and how 
jobs are prioritised. 

The purpose of scheduling 

The purpose of scheduling is to minimise production time and costs. This is done by giving 
the production facility important information such as: 

• What to make 
• When to make it 
• Which staff to use 
• Which equipment to use 

 

 

 

 

 

An example of a production schedule 

The Master Production Schedule (MPS) 

The master production schedule identifies: 

• What products to manufacture 
• Amounts to be produced 
• Staff levels 
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• Quantity available to promise 
• The due date of what needs to be manufactured 

From the master production schedule individual schedules will be set up for the organisation’s 
different products. This means that production plans for each product will be derived from the 
outputs of the MPS. These can be seen in the following diagram. 

 

Inputs and outputs of the MPS 

Why is effective scheduling so important?  

If scheduling is performed effectively the following factors will occur: 

• Resources will be used more efficiently. This means that capacity can increase, and 
costs will be lower. Machines and labour are resources that need to be scheduled 
effectively to get the most out of an organisation’s capacity.  

• Faster delivery of customer orders. This will be due to the efficient performance of 
processes and the added capacity. This will mean an increase in customer satisfaction 
because the organisation is able to give them what they want, when they want it.  

• Competitive advantage due to increased customer satisfaction and dependable 
deliveries.  

Thus poor scheduling would lead to the following: 

• A waste of resources, which ultimately means an increase in production costs and a 
decrease in capacity.  

• Poor on time delivery rate. This means not giving customers what they want when they 
want it.  

• A decrease in the market share due to customer dissatisfaction caused by a poor on 
time delivery rate.  

Scheduling criteria 

Any scheduling technique must seek to achieve the following four criteria:  

• Minimum completion time 
• Maximum utilisation of resources 
• Minimum work in progress (WIP) inventory 
• Minimum waiting time on the part of the customer 

Inputs:
Forecast Demand
Production Cost
Inventory Cost

MPS

Outputs:
What to manufacture?

How musch to produce?
Materials to be purchased?
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How does supply and demand affect scheduling?  

When we talk about supply with regard to scheduling, we mean all the materials, machines 
and labour that go into the production processes. Thus, to ensure that supply is certain there 
must be a constant flow of materials, machines and labour. If there is a shortage of any one 
of these then production will come to a standstill. There will be no supply. 

 

 

Demand management involves knowing exactly how much of the 
product needs to be produced in order to satisfy customer needs. 
For some products demand can be easily determined. While for 
other products it is more uncertain. Sometimes demand patterns 
change during certain time of the year such as summer, winter or 
festive periods like Christmas. This is known as seasonal demand. 
This means that demand will be higher at certain times of the year.  

An example of demand seasonality  

There is an increase in demand for gas during winter periods. 
 

 

An example of demand certainty 

The demand for bread is fairly stable and should be easy to forecast 
based on past sales history.  

 

Demand can also be dependent or independent 

Dependent demand 

Dependent demand is demand that is known and can be calculated based on a need for an 
end product. Dependent demand items are not end products (finished goods) but are used 
as materials / goods in the manufacture of a final product.  

For example: The manager of Defy would treat the production of oven doors as  dependent 
demand. The manager will know in advance exactly how many oven doors he will need for a 
given period of time based on the production schedule for ovens.  The manager would look 
at the production schedules to determine how many stove doors he will require.  If the 
production schedule says that 100 ovens will be produced for a particular week, then the 
manager will know that 100 oven doors will be required in that week.  
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Therefore the demand in this example is dependent on the known 
factor, which is the number of ovens to be manufactured. This can 
be said for any of the parts that make up these 100 ovens. 

 

 
Independent demand 

In some organisations demand is independent. This means that they have no idea  how many 
products a customer will buy. These organisations rely on forecasts and experience within the 
industry to determine how much product to manufacture .  

Let’s look at the previous example for ovens: 

The demand for ovens is independent and will be based on a forecast. The production 
schedule will then be calculated based on this forecast. Demand for independent items are 
not 100% accurate and companies need to monitor stock levels to find a balance between 
making too many products and running the risk of stockouts.  

 

 

Scheduling production 

In this section we look at the activities and factors that need to be considered in scheduling 
production. 

Constraints 

Any constraints that might affect the schedule must be taken into account. With regards to 
scheduling there are two types of constraints: 

Physical Non-physical 

Includes the availability of workers, raw 
materials and suppliers. 

Includes procedures, worker morale and 
employee empowerment. 

For example: worker absenteeism and any planned downtime for maintenance are 
constraints. The appropriate time buckets must be selected. This can be weekly, monthly or 
daily. 

Oven – Independent demand 
based on a forecast. 

Oven door – Dependent demand 
based on how many ovens will be 
manufactured. 
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Scheduling methods 

The method of scheduling must be decided on. There are two general methods:   

Forward scheduling Backward scheduling 

 
Forward scheduling 

Here scheduling moves forward from a certain point in time. The point, from which it moves, 
the departure point if you like, is the date the order is received. Thus scheduling will move 
forward from receipt date to delivery date.  

You calculate the delivery date by taking the start date and adding the lead time to determine 
a completion date. 

 Start May      
Operation 10 WC 1      

      
Operation 20  WC 2     

      
Operation 30   WC 3    

      
Operation 40    WC 4   

      
Operation 50     WC 5  

      
                                                                                                                                         End June 

 

 

For example: A cool drink organisation receives an order for 1000 litres of cool drink in May. 
The delivery date is for the cool drink is June. With forward scheduling the production of this 
order will take place in May because this is when it was received, even though the due date 
is only in June. 

Backward scheduling 

This method of scheduling is the complete opposite to forward scheduling in that it moves 
backward from delivery date to receipt date.  

You calculate the start date by taking the requested delivery date and subtracting the lead 
time to determine a start date. 

  



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 109 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
For example: An organisation that makes Christmas decorations will have to supply to their 
distributors in October. With backward scheduling they would start with the required delivery 
date to determine when production must begin.  In this case they have time to build up stock 
until October when the delivery date is due. 

Availability of resources 

Before releasing work to the shop floor, it is important to check if all required resources are 
available to complete the manufacturing job. Changes will need to be made to the schedule 
if materials, capacity, or tooling are not available. Resource availability must be checked for 
the following three areas:  

1. Available capacity 

Capacity is the ability of a system to carry out an expected function. This could be the ability 
of a  worker, machine, or work centre to produce a required number of units required by the 
production schedule within a specified time period.  

 Start Date     
Operation 10 WC 1      

      
Operation 20  WC 2     

      
Operation 30   WC 3    

      
Operation 40    WC 4   

      
Operation 50     WC 5  

      
                                                                                            Work backwards to determine start date 

Delivery date 

October 

Available 
capacity

Material 
availability

Tooling 
availability
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The capacity requirements are typically shown on load reports. These reports show the 
standard available hours as well as the needed hours for each work centre by time period.  

300          

250          

200          

150          

100          

50          

 Week 1  Week 2  Week 3  Week 4   

Example of a load report 

2. Material availability 

It is important to check that all required materials are available when the production job is 
scheduled for release, otherwise the job should be held back. Material shortages must be 
closely monitored.  

3. Tooling availability 

It is important to check that there are enough tools available for each scheduled job.  

Loading 

Loading is the process of assigning a customer order to a particular machine and workers. 
Loading decides which machine will be responsible for which order. Machines are grouped 
into work centres, and orders will be assigned to a specific work centre. Because different 
machines have different capabilities it is possible that orders will pass through more than one 
work centre.  This will all depend on the product itself.  

Loading aims to: 

• Minimise set up times (the amount of time it takes to set up the machine or get 
production equipment ready) and costs. 

• Minimise idle times (amount of time machines stand still) of machines. 

There are two types of loading. They are as follows: 

Finite loading Infinite loading 

 
  

Available capacity 

St
an

da
rd

 h
ou

rs
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Finite loading 

Here the actual capacities of each work centre and the actual time for each process is taken 
into account. This means that managers will be able to make detailed projections of the 
capacity that will be used at each work centre. The advantage of this type of loading is that 
managers will avoid going over their capacity capabilities.  

For example: Machine A has a capacity of 1000 units per day. It will be scheduled to 
produce exactly that. 

The disadvantage of this type of loading is that schedules have to be updated regularly. If any 
delays occur the orders will have to be rescheduled.  

Infinite loading 

Here orders are loaded onto work centres without any actual capacity being taken into 
account. Thus it focuses on required capacity and not what is feasible or specific starting or 
ending times. A serious disadvantage of this type of loading is that it leads to the formation of 
queues.  

Managers can use priority rules in order to minimise queues. These priority rules help 
managers to select the order in which orders are to be processed.  

For example: 

• An organisation can have an order of first come first served. Meaning which ever order is 
received first will be loaded first.  

• Machine A has the capacity to produce 1000 units per day. But the required loading 
1500 per day.  

Sequencing 

Sequencing decides which job is processed first, second, third and so on. Sequencing has a 
big impact on customer satisfaction because it affects the delivery dates of the customers’ 
orders.  

Sequencing decides the order in which jobs at each stage of the production process will be 
carried out. It is usually based on priority rules like first come first served, or it can be based 
on the sequence of size such as large too small.  

When work centre loads are well balanced and the processing time of each job is exactly the 
same, sequencing is a very easy task. However sequencing becomes more difficult when 
work centres are overloaded and each job has a different processing time. The sequence in 
which these jobs are planned becomes very important.  

The basic steps in sequencing are: 

1. Determine the order of the job.  
2. Determine the path the order will follow within the work centre (how it will move from 

machine to machine).  
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Priority rules 

Priority rules help to identify the processing sequence and priority of orders at one or more 
work centres. The priority, which is often expressed numerically, is used to determine the 
sequence in which the orders will be processed. 

Priority rules affect scheduling because they determine what will be scheduled when.  

Types of priority rules 

The most common priority rules are: 

• Critical ratio 
• Earliest job due date 
• Earliest operation due date 
• Fewest operations remaining 
• First come - first served (FCFS) or FIFO 
• Johnson’s rule 
• Shortest total processing 
• Next best rule 
• Slack time rule 

As mentioned previously when we looked at loading, priority rules are used when deciding 
which order gets made first, second, third and so on. When using priority rules the due dates 
and processing times of every job must be known. For this reason managers will use job times. 
Job times include the set-up and processing time of each job. If all the jobs that require the 
same set-up are scheduled together then this will mean a decrease in set-up times. The table 
below show the priority rules that can be followed by management. Managers need to decide 
on the priority rule that best suits their system or organisation. 

Priority rule Description 

Critical ratio rule 

This rule says that orders with the lowest critical 
ratio must be scheduled first. The critical ratio 
equals the due date minus the present date 
divided by the manufacturing lead time 
remaining.  The critical ratio rule is used to rank 
the jobs in order of their remaining lead time. 
This rule is a sort of one-off, because it only 
considers jobs in a queue at a particular point 
in time and does not consider the effect on jobs 
that are not selected at that time. 

FIFO – first in first out or FCFS (first 
come first serve) 

Here jobs are assigned to work centres or 
machines in the order in which they are 
received. The first order received will go first, 
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Sequencing rules 

In this section we are specifically looking at the second step relating to sequencing which 
concerns the path the product will follow from machine to machine. Every product has steps 
that need to be followed when it is being made. This is the sequence that it will follow. This 
applies to any production regardless of whether it is continuous, assembly line or job shop 
production. Every step in the sequence is important and must be carried out. If this is not done 
products will not reach the desired quality specifications.  

An organisation that makes bridges is an example of a job shop production. In order to make 
this bridge they will have to follow a set sequence to make these bridges. The first step would 
be laying the foundation and then putting in the steel structures, and so on until they have 
completed the bridge. No step can be left out. They cannot build the bridge without laying the 
foundations first.  

Example: Another example that can be looked at is Floorworx which is a manufacturer of 
low cost flooring. Floorworx carries out continuous production.  Large sheets of material are 
carried to machines in a specific sequence by means of a conveyor belt.  The material has 
to go through each machine in the continuous production line. This is the sequence that it 
will follow.  

 

An example of sequencing in continuous flow production 

the second order received will go second, and 
the third order received will go third and so on.  

SPT – shortest processing time Here jobs that take the shortest time to 
complete are processed first. 

EDD – earliest due date Here jobs with the earliest due dates are 
processed first. 

Longest processing time Here jobs with the longest processing time are 
processed first. 

Rush The jobs of the most important customers are 
done first.  
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Measuring the effectiveness of sequencing 

There are a number of methods that can be used to measure the effectiveness of sequencing. 
We are going to look at two of them. They are as follows:  

Job flow time 

This measures the amount of time that a job spends at a specific work centre. This includes 
processing time, waiting time for its turn, transport time and any waiting due to breakdowns. 
Thus job flow time is the time it takes from the job’s arrival at the work centre or machine until 
it leaves the work centre or machine.  

Job lateness 

This is the length of time that the order is late. It is the amount time of that the order takes to 
process after the delivery date that was promised to the customer has been reached.  Simply 
put it is the difference between the due date and the actual delivery date. Managers would 
obviously only include the jobs that are late in these calculations. If jobs are early or delivered 
on time they will not be included in this calculation.  

What are backorders?  

Backorders are any order that has exceeded its delivery date or 
are due now. If a work centre has continual backorders this 
should set off alarm bells to production staff that there is a 
problem with the process where the backorder exists. This could 
be due to queue lengths which are usually a result of poor 
throughput times. We will learn more about this later on in this 
section. Organisations must pay careful attention to each 
backorder. Each one has the potential of resulting in a very dissatisfied customer.  

Dispatching and the dispatch list 

• Dispatching is the process of selecting and sequencing available jobs at individual work 
centres and assigning those jobs to team members. 

• Dispatch list is a document that lists work orders in priority sequence. This document 
contains lists the priorities, work locations and the quantity to be produced. It may also 
give information on the required capacity. Dispatch lists are typically generated and/or 
revised daily.  

A dispatch list typically contains the following information: 

1. Item (part) number 
2. Order number 
3. Quantity to be produced 
4. Standard hours per unit 
5. Priority ranking 
6. Due date 
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Facility: 01 Work centre: WC 200 Capacity: 40 
Standard Hours 

Date: 01/09/2019 
Item No. Order No. Qty Std Hrs / 

Unit 
Total Std 

Hrs 
Priority Due Date 

A1001 13501 100 0.30 30 2 16/09/2019 
B2002 14678 120 0.40 48 3 20/09/2019 
C3003 12541 120 0.40 48 1 15/09/2019 

1. Item number 

The items number is used to identify the item to be produced. 

2. Order number 

The order number is the related customer order number. This is used for costing purposes 
and keeping of progress against the customer order requirements. 

3. Quantity 

The quantity to be produced at the assigned work centre. 

4. Standard hours per unit 

This is the time needed to complete one unit of output. 

5. Priority ranking 

Priority ranking indicates the priority of the order and should be used to sequence the work.  

6. Due date 

This is the date when the work must be completed to ensure there are no delays at the next 
downstream work centre. 

Expediting / de-expediting activities 

Sometimes production orders do not run according to schedule to customer requirements 
change. When this happens orders may need to be expedited or 
de-expedited: 

• Expediting is the process of rushing or chasing a production 
or purchase order that is needed in less than the normal time.  

• De-expediting is the process of slowing jobs down because 
due dates have been moved out and are no longer needed at 
the scheduled time. 

Expediting often fails to achieve its objective because the focus is on coping with late orders 
instead of dealing with the problems that are causing the orders to be late.  

Causes of late orders include: 

• Poor scheduling or sequencing of production orders. 
• Poor capacity planning. 
• Releasing too many orders at any one time.  
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• Customer order change requests happen frequently. 

Input / Output / (I/O) Control  

Production staff must keep careful track of all the jobs added and completed by a particular 
work center. This is done by conducting reports on the progress of inputs and outputs.  

Input control involves strictly controlling queue lengths and the throughput rates of a work 
centers. Remember queue lengths is the amount of time that a job stands in line and waits its 
turn to be processed. If no control is put in place here demand will outstrip capacity. This 
means that the system will operate too slowly to keep up with demand and will cause a backlog 
of jobs to be completed.  

Output control involves strictly monitoring the amount of goods that a work center produces.  

The following is an example of an Input/output report 

 Weeks (this can be in hours, days, months, or years) 
 1 2 3 
Planned 1000 1200 1300 
Actual 1100 1100 1000 
Deviation +100 +100 -300 
Cumulative deviation 100 200 -100 

Let us take a closer look at this example:  

• Planned is what was planned to produce for the work centre 
• Actual is what was actually processed 
• Deviation is simply the difference between planned and actual. So every period you are 

left with an amount that you are either over or under by. 
• Cumulative input is simply adding these deviated figures together to give you the overall 

figure for how far the system is ahead or behind for a certain period. 

In the example, we can see that over a period of 3 weeks the system has a total backorder of 
100 orders. In addition we can see that throughput times are not being stuck to and that 
production needs to tighten up on their throughput times.  

If the throughput report shows that we are behind it stands to reason that we will be behind on 
the output of the work center.  

In order to meet the planned output for the work center management must concentrate on 
their through put times and queue lengths.  

Performance measuring tools 

There are various performance measuring tools that can be used to judge the effectives of 
scheduling. They are as follows: 

Throughput time System fill Constraint adherence 
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Throughput time 

Throughput time is the amount of time it takes for the materials to move through the different 
processes. Each process will require a certain amount of time to complete its tasks. The 
throughput time is the time it takes to go through all these processes. Effective scheduling 
will take the times of each process into account and will perform their tasks according to 
these times. If the schedule does not plan for this time correctly it will not be able to schedule 
completion dates for the products accurately. This means the delivery time to the customer 
may be affected.  

System fill 

This is the rate at which the capacity of the system is filled. Is production using all the 
capacity that a production line possesses or is it only necessary to use a certain portion of 
this capacity? It measures the utilisation of all the machines and manpower allocated to a 
production line. 

Constraints 

This measure also deals with the capacity of the production line. However it looks at staying 
within the limits set by the capacity plan. 

If the capacity of a production line allows for the production of 1000 units are, they producing 
more than this? 

This also concerns the strategic plans set in place by management.  

For example: if the manufacturing strategy here is make-to-order and the schedule calls 
for producing more than what is ordered, it means that the schedule is not taking this 
constraint into account. Schedules must stick to the constraints set for them.  

Documentation used in a push system 

The following documentation is typically used in a push system: 

1. Material requisition / picking list 

A material requisition (picking list) is generated to authorise the issue of material to the work 

order being manufactured.  



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 118 

 

 

2. Job card 

A job card refers to the shop packet that includes the: 

• Work order 
• Operating instructions 
• Required drawings 
• Inspection tickets  
• Any other necessary documentation
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3. Tool requisition 

This requisition is used to issue special tooling that is not kept at the workstation. While on 
the shop floor, the tooling becomes the responsibility of the individual who requisitioned it. 

4. Routing sheet 

The routing sheet gives details about the different operations that will be carried on a 
particular item: 

• The sequence of operations 
• The operation number 
• Work centre 
• A description of the operation 
• Set-up time 
• Run time 

 

Reporting production achievements 

This can include informal or formal reporting sessions.  

For example: a quick conversation with the shift manager on the achievements for the last 
production run. 

Or a formal meeting with the production manager. Here a formal report will be done on 
throughput rates, on time delivery and any constraints. Reports must show planned production 
and actual production achieved. The format of reports will vary from organisation to 
organisation.  

Summary of critical points  

To ensure that you understand some critical points let us run through the purpose of each one 
of the following: 
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Capacity plan This will tell production the upper and lower limits of what they 
are capable of producing over a certain period of time. 

Master production plan 

The master production plan tells production all the different 
products that need to be scheduled and by when this needs to 
be done. From this production will create the individual 
production plans for each product. 

Scheduling production 
The purpose of this is to minimise the production time and costs, 
by providing a production facility with all the relevant information 
needed. 

Controlling and 
monitoring production 

The purpose of this is to ensure that production is running 
according to plan. It will allow the production team to pick up 
any problems with the processes that are being carried out. 

Scheduling, monitoring 
and controlling 

software 

The purpose of this software is to assist Production in their 
processing activities. This is done with the key element of 
human input. 

3. Pull systems 
A pull system is a lean manufacturing strategy that aims to reduce waste in the production 
process. In a pull system production is based on actual customer demand (make to order) 
and not on a forecast. This allows a company to focus on eliminating waste activities in the 
production process such as producing too much stock and keeping excess inventory in 
storage unnecessarily.  

A pull system works backwards. It starts with a customer's order and then uses visual 
signals to pull the product through each stage in the manufacturing process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Process A Process B Process C 

Visual signal 

WIP WIP 
Raw  

materials 

Product flow 

Supplier Customer 

Finished 
product 
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Advantages of using a pull system 

• A pull system reduces waste because only what is needed is produced. 
• Space in the warehouse is optimised and the cost of storing excess inventory is reduced. 
• Improved customer satisfaction because products are manufactured specifically to fulfil 

customer needs.  
• Production runs make smaller quantities, allowing quality issues to be identified faster. 
• Time is saved because resources are not used to plan for future demand and produce 

goods that may never be sold.  
• Increased flexibility because it is easier to respond to changes in demand.  

Just-In-Time (JIT) and lean manufacturing 

Just-in-time is a manufacturing philosophy which believes making processes as simple and 
efficient as possible.  

The aim of the just-in-time approach is to produce goods 
exactly when they are needed. To keep stock of products 
that are not needed at that particular time is costly and 
takes up necessary resources and space. 

Goods must be of a perfect quality and there must be no 
waste in the manufacturing processes. 

1. Core prinpcles 

There are three core principles of JIT. They are as follows: 

Eliminate waste Involve everyone Continue to improve 

Any activity that does not 
add value to the end 
product must be removed. 

JIT is a total system 
approach. It aims to pull 
everyone together. 

This is not only the core 
principle but also the main 
goal of the JIT system. It 
involves continuous looking 
for ways to do things better. 

2. JIT Tools 

JIT uses the following tools in order to carry out the above three principles: 

• Design for manufacturer 
• Operations focus 
• Small simple machines 
• Layout and flow 

• Regular maintenance 
• Set-up production 
• Total employee involvement 
• Visibility 
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Let us briefly look at each one of these in turn: 

Design for 
manufacturer 

This means encourgaging a close relationship between the people who 
design the goods and the people who make the goods. This will ensure 
that what is designed can be made well. 

Operation 
focus 

This involves making operations simple. It relies on repetition to promote 
experience of workers. 

Small simple 
machines 

JIT production uses several small machines to do the work of larger 
machines, because smaller machines are seen to be easier to maintain, 
produce better quality over time, easier to modify and are easier to move.  

Layout and 
flow 

The physical layout of the actual operation can be used to promote the 
smooth flow of materials, information and the people working within the 
operation. Long complex flows can cause inventory to build up and slow 
processes down.  

Regular 
maintenane 

This is seen to be a preventitive measure against unplanned downtime or 
breakdowns.  

Set-up 
reduction 

This can be achieved by cutting out the constant practice of setting-up 
routines and the elimanation of pre-prepartation tasks. Basically 
eliminating any tasks involved in setting-up machines that are simply not 
necessary whilst still adhering to any safety procedures. 

Total 
employee 

involvement 

This involves training staff and equiping them with the knowledge that they 
need to carry out the processes or tasks they are responsible for.  

Visibility 

Quality projects and operation checklists are displayed where employees 
can see them. Thus employees will be informed  of what is happening in 
the operations. When looking at scheduling from a JIT point of view, a 
make-to-order manufacturing strategy is used which means only 
scheduling and producing goods when they are needed. 

3. Planning and control techniques 

There are three planning and control techniques used in JIT systems. Briefly, they are as 
follows: 

Kanban control Uses a signalling system to move processes along. 

Levelled 
scheduling 

Here the same amount of the organisation’s products are made 
everyday. 

Synchronisation  
Synchronisation entails classifying products according the the 
frequency in which they are ordered. Producst will be produced 
according to this frequency. 
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4. Just-in-time Sequencing (JIT)  

This is an inventory concept used by Just-in-time systems. It seeks to provide components 
and parts to the production line just in time to meet the scheduling requirements for an order. 
Thus materials are received by production just before they are scheduled to be assembled.  

Sequencing in this Just-in-time approach can take on the following forms: 

Pick-to-sequence Goods are picked in the sequence that they are required. 

Ship-to-sequence 
then receive-to-

sequence 

Goods are sequenced at the supplier, delivered in sequence and 
then taken directly to the production line. 

Make-assemble-build-
to sequence 

Items are built according to the sequence in which they are 
required by the customer. 

Executing pull activities 

The following criteria must be met in order to execute activities in a pull system:  

• Production flow must be synchronised. 
• An effective visual signalling system must be in place. 
• There must be flexibility in operations so that changes can easily be made when needed 
• All team members must be multi-skilled and multi-tasked so that they can be moved 

around  and used where work is needed. 

Flexibility in a pull system 

Pull systems need to have flexibility built into them so that systems can respond and adapt 
quickly to changing demands in terms of products, product mix, and product volumes.  

Flexibility is the ability of the manufacturing system to respond quickly to internal or external 
changes. 

Being flexible means having short set-up times and being able to switch quickly from one 
product to another or one machine to another.  

Synchronised production 

Synchronised production is a manufacturing philosophy that includes a consistent set of 
principles, procedures and techniques and where every action is evaluated in terms of the 
impact it will have on the overall goal of the system. A Kanban is an example of a 
synchronised production system. 

Synchronous production consists of 2 batches in the manufacturing process: 

• Process batch 
• Transfer batch 
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1. Process batch 

This is the quantity, or volume of product, that must be completed at a workstation before 
switching to a different type of work, product or equipment.  

2. Transfer batch  

This is the quantity of an item moved between sequential workstations during production. 

Synchronous manufacturing is based on the “synchronisation” between customer orders and 
workstations. In other words, the first order worked on in the first workstation is the first order 
worked on in the second station, and so on. This requires a good scheduling system to 
schedule customer orders. 

Kanbans 

Kanban is a visual signalling system for managing work as it moves through a manufacturing 
process. Kanban visualises both the process (the workflow) and the actual work that passes 
through the manufacturing process.  

The goal of Kanban is to identify any bottlenecks in the manufacturing process and fix them 
immediately so that work can flow through the process in a cost effective way and at an 
optimal speed or throughput. 

The Kanban system typically uses cards or signals and standard containers of a similar size 
to authorise production or the movement of material from one workstation to the next.  Each 
container has a card attached to it that signals the need for replacement.  

Examples of other signals used: 

• Colour coding of  containers 
• Designated storage spaces 
• Lights 
• Computer systems. These systems often use barcoding as the signal generator. 

How does the Kanban system work? 

The Kanban signal (card, container etc) will identify the material to which it is attached. The 
following information will be on the Kanban: 

• Item number 
• Storage location 
• Container size 
• Work centre or supplier   

Work centres will signal with a card that they want to withdraw parts from feeding operations 
or suppliers.  

When the Kanban is free or empty, it will authorise material to be replenished or production 
of a product. 

The sum of all the Kanban in the system sets a limit or ceiling in the manufacturing pipeline 
and is known as the Kanban ceiling. 
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Types of Kanban 

We will look at the following types of Kanban: 

• Production Kanban 
• Movement Kanban 
• Supplier Kanban 

1. Production Kanban 

This Kanban starts with a list of all items that need to be completed at a specific time. The 
workstation will produce a production card to request the materials that are needed and the 
tasks that need to be done.  The production Kanban identifies the quantity to be produced 
and the expected quality.  

2. Withdrawal Kanban  

The withdrawal Kanban system is concerned with the movement of items and components 
from one workstation to another. Different parts need work done by different teams in 
different areas at different times. When one team is finished, the part is transferred to the 
next team in a different production area / workstation. 

Teams use withdrawal cards or move cards to signal that an item is finished and ready to 
move from one production area / workstation to another. When the team is ready for more 
work, they send the withdrawal card to the previous section signaling that they are ready for 
more work. The card will indicate how many items need to be moved to the next workstation.  

3. Supplier Kanban 

The supplier Kanban includes suppliers as part of the system. When materials are needed 
from a supplier, the supplier Kanban card goes out of the manufacturing plant straight to the 
supplier, requesting specific items / materials to be delivered. 

The supplier Kanban reduces the amount of wait time that is normally needed when sending 
a request to the procurement department and waiting for them to pass on the request to the 
supplier. Teams can communicate directly with the supplier and get the items and materials 
they need exactly when they need it. 

One-card and two-card Kanban system 

There are two approaches to using Kanbans, namely the two-card system and the one-card 
system. 

1. The two-card Kanban system 

The two-card Kanban system uses two cards: 

• A withdrawal card 
• A production card 

The steps displayed next illustrate the two-card Kanban process: 
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Step 1 

In the beginning there is no movement because all cards are attached to full containers. 
Only when a card is taken will activity begin. 

 
Step 2 

When a downstream process needs some of the parts that have been produced by work 
centre 2, a team member will take a container from the work centre and leave a production 
card at the centre.  The production card (now unattached from a container) is the signal to 
start work at work centre 2.  

 
In order to produce products at Work Centre 2, it will need some raw materials which it will 
get from containers in front of the work centre. A move card is attached to these containers. 
When the raw material container is used, the move card is unattached. This move card will 
then be the signal to replace the materials that have been used. 

Jenny Evans
‘Centre’ is spelt the American way. Can you correct the diagrams for Steps 1 to 5?
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Step 3 

The unattached move card now authorises the movement of material to replace the material 
that was used. The team member will move the material and attach the move card on the 
container. This authorises the container to be moved. The production card that authorised 
production must now be removed. In other words, whenever a move card is attached to a 
container with material in it, the production card must be removed. 

 

Step 4 

Now there is an unattached production card for work centre 1. This will authorise work to 
begin at the work centre. To do this, raw materials will be needed, freeing up a move card 
for that material. This will authorise the replenishment of raw material in the container. 
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This process repeats itself until all the products on the customer order have been completed. 

Two-card Kanban rules 

There are three rules that need to be followed to ensure the proper functioning of the two-
card Kanban system: 

• Use one card for each container. 
• Return move card immediately to the point of origin. 
• Leave the production card at supply point. 

2. The one-card Kanban system 

With this system only one card is used. The single card is the production card and the empty 
container serves as the move signal. 

Drum – buffer - rope concept 

The concept of drum-buffer-rope is shown below. The drum is the rate or pace of 
production, which is determined by the bottleneck in the system (the slowest process). 

 

• The drum determines the rate of flow to meet the bottleneck (constraint), therefore 
producing no more, or no less, than is required to match this bottleneck operation.  

• The buffer is there to protect against any uncertainty. This helps to ensure maximum 
throughput from the production system at all times. 

• The communication process is the rope. This operates from the constraint back to the 
gating process (start of the line), checking, and constraining the material being loaded 
into the system. 

The idea of a Kanban is to link all the operations and final assembly with a rope. The rope in 
a Kanban system would be the cards and the containers. The intention is to establish a fixed 
number of containers between the point of consumption and the point of supply. 

When this is done, each team member knows the exact status of the job. They know what 
they must be produced based on the number of empty and full containers.  
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For example: 

• Lots of full containers means that they must produce less. 
• Lots of empty Kanbans means that they need to produce more. 

Other methods to authorise the movement of work could include: 

• Use of a container as a signal. 
• Use of the Kanban square as a signal. 
• Electronic or audio signals. 
• Other signalling devices such as coloured washers. 
 

General Kanban rules 

The main rule for using a Kanban is: 

Without a Kanban nothing can be moved, made, or stored. What this means is “no Kanban - 
no production”. 

Other Kanban rules include:  

• Don’t the Kanban ceiling. 
• Follow the first in - first out rule (FIFO). 
• If a defect is picked up, don’t pass it on. 
• Reduce the number of Kanbans to expose problems. 
• The customer always pulls material from the supplier. 
• Only active material is allowed at the workstation. 
• Everything has a place and must be kept neat and tidy. 
 

4. Reporting in a push and pull system 

The main difference between reporting in a push system and a pull system is that with a 
push system each job needs to be reported individually, whereas in a pull system total 
quantities produced are reported usually as a batch. 

Reporting in a push environment 

There are a several factors that make effective production feedback difficult in a push 
environment: 

• Overloaded work centres operate in crisis mode, making effective feedback difficult.  
• High levels of scrap and rework caused by things like machine breakdowns or poor-

quality materials. 
• Too many different jobs being worked on at one time. This makes it difficult to distinguish 

what work has been completed where. 
• Work that has been moved through alternative work centres not specified on the routing 

sheet. This makes it difficult to match work produced against the work order. 
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Data collection techniques  

Reporting must be done in a timely and accurate manner to be of 
any value. For example, if a customer calls in to check on the 
availability of an item or the status of an order, it must be possible to 
give accurate answers in real-time. This is important if high customer 
service levels are to be maintained. 

Techniques to collect and record information: 

• Reports (manual methods) 
• Meetings 
• Personal contact and interviews 
• Signals 
 
1. Reports (manual methods)  

Some of the more common manual methods include forms, spreadsheets, and reports. 
Reports provide a written record of shop-floor activity. These reports can be produced daily, 
weekly, or monthly. Reports are an easy way to collect data and communicate information in 
hard or soft copies.  

2. Meetings 

Meetings are a useful way of reporting on production progress 
and discussing problem areas. Meetings should be focused 
and address specific issues so that effective solutions can be 
found, and decisions can be made. Meetings work well when 
several people are involved, and constructive input is given 
from all participants. Agendas help eliminate wasted time 
when a meeting is held.  

3. Personal contact and interviews 

Conducting a personal interview with a specific person is an effective way of communicating 
progress and discussing issues. Interviews are fast, efficient, interactive, and provide 
immediate feedback. With this method problems can be discussed, alternatives explored, 
and correct decisions taken quickly to get things started again with minimal interruptions.  

4. Non-verbal communication 

Non-verbal communication has become a very popular way of highlighting production status 
on the shop floor. This includes signals such as bells, lights, or similar audio/visual means. 
They are effective to report a problem (like a production line 
stoppage) quickly and effectively.  

These techniques are usually associated with pull systems; 
however, they do provide a high level of visibility of current 
and recent activity. 
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Information to report on 

Reporting on the status of production is important for efficient control. The following 
information should be reported: 

1. Production progress 

Production order progress must be reported to maintain schedules and respond to customer 
enquiries. This means checking and reporting on: 

• Amount of down time 
• Amount of scrap and rework 
• Reporting on completed work 
• Labour and equipment utilisation 
• Movement of jobs between operations 
• Quality and engineering issues that are preventing job completion 
• Quantities completed against each production order 
• Standard hours spent on each job at each work centre 

2. Capacity utilisation 

Performance problems, and conditions affecting capacity utilisation and other resources, 
must be timeously reported to make sure production schedules are adhered to. This 
includes identifying where deviations have happened and identifying the corrective action 
that was taken. 

This includes reporting on: 

• Equipment 
• Labour 
• Tooling 

3. Material usage 

It is important to track and report on all material movement such as: 

• Inventory levels 
• Work-in-process inventories 
• Scrap and rework figures 
• Wastage and general losses 

Reporting pull activities 

The need for paperwork/documentation to release orders and track 
orders in a pull system is much less and simpler than a push 
system.  

• In a pull system the line is balanced, and capacity will match the 
need.  

• Material and tooling availability is visible. 
• Schedules are pre-established based on customer orders. 



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 132 

 

• Work authorisation is based on current needs.  

In a pull system, detailed routing information is not needed, and all order due dates and 
operation start, and finish dates are predefined. This means minimal feedback is required 
because the signalling systems themselves serve as the job packet.  In a pull system 
production information is maintained at the point of use. 

1. Work orders are eliminated 

In a JIT environment, Kanban authorisations, faster throughput times, smaller lot sizes and 
storage of material at the point of use, eliminates the need for work orders and the amount 
of paperwork needed in a production environment.  

Visual controls are most effective in a JIT environment because they are organised to 
improve visibility, while the Kanban creates the necessary controls. 

2. Batch reporting 

With batch reporting, forms and documents are prepared, collected, and submitted 
periodically for data entry when needed. Equipment can be centralised, and skilled people 
used to improve accuracy and the efficiency of data entry. Alternatively, data collection 
equipment can be situated at strategic positions in the operation process.  
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SECTION 7 
IMPROVING PRODUCTIVITY IN 
THE PRODUCTION PROCESS 

 

After completing this section, you will be able to:  

• Define productivity. 
• Measure productivity. 
• Identify ways to improve productivity. 
• Explain ergonomics and productivity. 
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1. Introduction 

Zolani has now gained a working knowledge of the various tools and techniques available to 
help in improving productivity in his factory. He has also come to realise that he can’t do 
everything by himself and he is going to have to involve the rest of the workforce. He 
understands this is the correct thing to do because as his friend told him continuous 
improvement initiatives mean a team effort. 

Zolani has also come to realise that a continuous improvement process needs some form of 
measurement. He realises it is necessary to measure the gains from the improvement 
initiatives. He also realises that it is critical to establish targets for the improvement team 
members to work towards. He does some background reading and discovers the three best 
measures for him at this time are productivity, utilisation and efficiency. 

2. Defining productivity 
We can define productivity as the “effectiveness of our productive effort”. What this means is 
how well we are able to meet our commitments to customers, both internal and external, 
with the resources we have to work with. It is the ratio between what we put into 
manufacturing a product and the value of the output of the final product. In simple terms: 

Productivity = Output ÷ Input 

This definition applies to an economy, an industry, a single company or even a single 
workstation on a production line. 

If we can produce more with the same resources, or produce the same amount with fewer 
resources, then we have increased our level of productivity. We have also increased our 
wealth, and what is more, done so at a lower cost. 

For example, suppose Zolani buys his wood in 3-meter lengths which he cuts into lengths for 
900mm table lengths. He will use 2700mm and have to throw away 300mm or 10 percent. If 
he bought the wood in 2.8-meter lengths he could reduce the waste to only 3.5 percent, then 
he has increased the productivity of this resource. 

As another example, suppose that currently he can assemble 4 tables an hour, but with the 
aid of a simple fixture, (something to hold the table top while he fits the legs), he could 
increase his output to 5 tables an hour, he will have increased his output, and thus increased 
the productivity of that operation. 

These two simple examples show how more can be produced with less. In financial terms 
this means the cost per unit has come down. 

Productivity can now be expanded to include the following: 

 
Productivity = Value out ÷ Value in 

Productivity = Price out x Quantity out ÷ Price in x Quantity in 
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The “output” is some useful product or service and is measured by units of product or some 
other common unit of measure such as meters of cable, kilograms of glue, and so on. 

In the paper industry output is usually measured in tons of paper, and in the automotive 
industry it is the number of units assembled during a particular shift. For Zolani it could be 
the number of tables assembled during a given shift. 

In a warehouse environment this could equate to truck turnaround time, time required to 
clear goods inward, pick an order, or conduct an effective cycle count. Or for that matter, any 
routine activity that needs to be performed in the warehouse. 

In a production environment where there is a wide range of activities taking place, we need a 
common unit of measure for productivity. One such measure, and the one most frequently 
used, is the “standard hour” or “standard minute”. Both of these are based on a particular 
work measurement technique based on standard times. 

 

Definition: Standard time: 
The length of time required to (a) setup a given 
machine or operation, and (b) run one piece of more 
through that operation. 

Definition: Standard hour: The amount of work carried out at standard in one 
hour. 

Definition: Standard minute: The amount of work carried out at standard in one 
minute. 

 
The inputs to the process are the various resources consumed in the creation of useful 
outputs.  The definition of productivity can now be expanded: 
 

Productivity = Useful goods and services ÷ various resources consumed 

 
One of the more convenient ways to classify resources is in terms of the 4Ms: 
 

 
 
Let’s look at these four and see what we mean. 
 
1. Human  

This is by far our most important resource. It is the human input into the productive process.  
From labour flows the managerial, technical, entrepreneurial, trade, and professional skills 
that allow us to develop and use the other resources at our disposal to get the best results. 
This includes all physical and intellectual abilities of the individuals and teams concerned. 

 

Human Materials
Machines 
(facilities, 

machinery, 
equipment)

Method
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2. Materials 

These are those commodities that are converted into the products to be sold or used in 
some way or another during the conversion process. Direct material is used directly in the 
product. For example, the wood and glue used to make the furniture. Some supplies, while 
still used in the production process, do not form a direct part of the finished product or 
service, and are classified as indirect materials. Examples here include such things as the 
cleaning rags, paint brushes and so on. 

3. Machinery, tools, facilities and materials handling equipment 

These are our tools, machines, and forklift trucks needed to build, store, and move the 
products being made from one workstation to another. Facilities are required to house the 
machinery and other tools. It must be suitable, well positioned, and have a good 
infrastructure, such as roads, power, and water, that are necessary to productively run the 
company and operate the various warehouse and production facilities. 

In a manufacturing environment productivity is defined as the product of utilisation and 
efficiency: 

Productivity = Utilisation x Efficiency 
 

Utilisation = Hours worked ÷ Hours available 
 

Efficiency = Hours produced (at standard) ÷ Hours worked 
 

Productivity = Hours produced (at standard) ÷ Hours available 
 
Let’s define the terms productivity, utilisation, and efficiency. 
 

Productivity The amount of output per unit of input (labour, equipment and capital). 

Utilisation Proportion of the available time (usually expressed as a percentage) that 
a resource (manpower, plant or equipment) is operating. 

Efficiency Comparison of what is actually produced or performed with what can be 
achieved with the same consumption of resources. Usually this is 
expressed as a resource. 

 
  



KVR TRAINING: WAREHOUSE TEAM LEADING: SP 0912/14-17: NQF 3: VER 1.0 (2020) 138 

 

3.  Measuring productivity 
We are able to measure the level of productivity for any of the resources we use in the 
various manufacturing processes. In particular measures of labour productivity and 
equipment productivity are made. 

• Labour productivity is measured against the amount of output produced and the time 
actually spent at work. 

• Equipment productivity is measured by the amount of time a piece of equipment is 
operational compared to the time it is available for use. 

• Floor space productivity can be measured based on the effective use of the available 
space, and so on. 

For our discussion we will concentrate on the measurement of labour productivity, as this is 
the area over which a team member or team leader is most likely to be able to exercise the 
most control. 

Utilisation 

Utilisation is a measure of the time a resource is used compared to the time that resource is 
available for use. It is normally expressed as the ratio between hours worked and hours 
available. For example, if you are at your workstation 8 hours a day but you are only making 
product 5 hours a day; the company is paying for a resource that is only utilised (used) 63% 
of the time.  

Utilisation can be determined for either labour or equipment depending on which is more 
appropriate in a particular given situation. 

Machine shops usually express utilisation as a percentage of “up time” divided by “total 
time”, expressed in “machine hours".   

On the other hand, in assembly operations, where labour is the predominant factor, 
utilisation is often expressed in terms of “labour hours”. 

Utilisation can only be less than or equal to 1.0 (100 percent). What this means is that it is 
not possible to work 9 hours if the shift is only 8 hours, and no overtime has been scheduled. 

The formula for determining labour utilisation is: 

 
Utilisation = hours worked ÷ hours available 

 
Example: 

The lathe department which turns the legs for the tables and chairs for Zolani’s furniture 
factory works 10 hours a day from Monday to Friday. On a particular Friday it was found that 
one of the lathes only produced 8 hours of work due to a shortage of wood. Determine the 
utilisation of this particular piece of equipment on that day. 
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Solution: 

 
Utilisation:  = hours worked ÷ hours clocked 
  = 8 ÷ 10  
  = 0.80 or 80% 
 

Efficiency 

Efficiency is a factor that measures the actual performance of a work centre relative to the 
standards that are set for it. 

The efficiency factor could be less than, equal to, or greater than 1.0 (100 percent). The 
more a team member is able to produce in a given time period, the higher the efficiency of 
that team member would be. 

The formula for efficiency is: 

Efficiency = hours produced (at standard) ÷ hours worked 

 
Example: 

Zolani has determined that the legs for the tables and chairs can be machined at a rate of 
20 per hour. During this particular Friday only 120 were machined during a ten-hour shift. In 
the ten hours, there was a breakdown for two hours.  

Based on the information given above, determine the efficiency of this operation. 

Solution 

First, we need to find the equivalent time worked if the factory had been working at the usual 
rate, while the lathe was operational. (We call this standard hours). 

Hours produced at standard:  =    No of actual legs produced ÷ expected rate per hour 
    = 120 castings ÷ 20 units     
    = 6 Standard hours. 
 
 
Efficiency:   = Hours produced at standard ÷ Hours worked by lathe 
    = 6 ÷ 8 Hours  
   = 0.75 or 75% 
 

Productivity 

Productivity is the result of hours produced at standard during the hours available. In 
mathematical terms it represents utilisation multiplied by efficiency. In other words, it looks at 
a combination of how much of the total time the machine was available, and how well the 
machine worked when it was available. If the machine was fully available (utilisation =1) and 
it made as much as expected (efficiency = 1), productivity would be 1.  

Productivity = utilisation x efficiency 
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Productivity can be improved by adjusting either the utilisation or the efficiency of a resource 
or both. We would need to know which of the two was the least effective before embarking 
on a corrective action programme. 

Changes in total productivity do not necessarily cure the problems which caused the 
productivity to be low in the first place. 

Example: 

Using the information given above for the utilisation and efficiency of the lathe shop at 
Zolani’s furniture factory, determine the productivity for the particular Friday under review, 
and once again express this as a decimal and as a percentage. 

Solution: 

 
Productivity:  = utilisation x efficiency 
   = 0.8 X 0.75   
  = 6 ÷ 10  
  = 0.6 or 60% 
 

What happens when productivity increases? 

When productivity increases, the cost (and therefore the price) of goods and services 
reduces. This in turn results in a cycle of events taking place.  For instance: 

• Prices are now lower so consumers can afford to buy more goods and services. 
• Demand for more goods and services increases the requirement for products to be  

produced. 
• Demand for labour creates more jobs. 

Providing this cycle can be maintained, everyone benefits from both a better standard of 
living and a better return on the use of each available resource. This in turn grows both the 
company and the country’s economy. 

What happens when productivity decreases? 

When productivity decreases, the cost (and therefore the price) of goods and services, 
increases. This in turn results in an unfavourable cycle of events occurring. For instance: 

• Higher prices mean customers can only afford to buy fewer goods and services. 
• Fewer goods are produced because of less demand. 
• Because fewer goods must be made and fewer services provided, fewer jobs are 

available. 

If this situation is allowed to continue the economy of companies, industries, and whole 
countries deteriorate. Taken to an extreme situation, the country could go into “melt down”. 
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4. Ways to improve productivity 

We have defined productivity as a measurable relationship 
between the INPUT of human energy, machine resources 
and material resources, and the OUTPUT, which is the 
physical evidence of completed work that has economic 
value.  

Increasing productivity therefore means changing the relationship between INPUT and 
OUTPUT. 

A productivity improvement plan consists of a specific plan designed to improve productivity.  

Below are a few suggestions that could be included in a productivity improvement plan for a 
warehouse: 

• Ensure each warehouse team member puts in a fair day’s work for a fair day’s pay. Train 
team members to be multi-skilled so they can be used wherever and whenever they are 
needed at any position in the warehouse. 

• Use storage space effectively by utilising the facility’s height and minimising aisle space 
as far as possible.  

• Place stock in the warehouse strategically. For example, store faster moving items in the 
most accessible areas. This could mean a location nearby a shipping area or simply a 
shelf position that is at eye level. Store materials and products in the warehouse based 
on their value, with the high value items stored in a lockup facility. 

• Mechanise as much of the fetching and carrying activities as possible and reduce 
traveling distances to an acceptable minimum. Design the easiest flow of materials 
through the warehouse at the lowest costs, with the least amount of handling, along the 
shortest route to ensure easy accessibility.  

• Improve materials handling equipment utilisation by maintaining materials handling 
equipment in an operational state of repair and readiness. Have the right materials 
handling equipment in the right place at the right time - when it is needed. 

• Reduce waste in equipment utilisation, material usage and labour time. Having a 
planned schedule of activities for each day will ensure that the best use is made of the 
time available. 

• Maintain product quality by increasing awareness of the need for quality and the need to 
treat all material with respect during storage, movement, and handling. By maintaining 
products in a good condition and respecting product shelf life, the quality of the products 
sold to customers can be maintained. 

• Introduce performance measures to monitor team member performance and customer 
service levels for the warehouse activities being carried out by the team. 

• Develop effective and efficient working practices that are environmentally friendly and 
comply with the relevant safety legislation. 

• Maximise the level of customer service provided to both internal and external customers. 
Strive to delight your customers, not just satisfy them. 
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• Implement a continuous improvement programme that looks to reduce costs at every 
possible opportunity and at the same time streamline the warehouse activities at each 
stage. 

• Provide adequate education and training to all team members. 
 
There are many tools and techniques available to us to use for continuous improvement. 
 
1. 5S Philosophy 

 
Based on five Japanese words that begin with ‘S’, the 5S Philosophy focuses on effective 
workplace organisation and standardised work procedures. 5S simplifies your work 
environment, reduces waste and non-value activities while improving quality efficiency and 
safety. 

Sort – (Seiri) The first S focuses on eliminating unnecessary items from the workplace. An 
effective visual method to identify these unneeded items is called red tagging. A red tag is 
placed on all items not required to complete your job. These items are then moved to a 
central holding area to evaluate the red tag items. Occasionally used items are moved to a 
more organised storage location outside of the work area while unneeded items are 
discarded. Sorting is an excellent way to free up valuable floor space and eliminate such 
things as broken tools, obsolete jigs and fixtures, scrap and excess raw material. The Sort 
process also helps prevent the just-in-case job mentality. 

Set-In-Order (Seiton) is the second S and focuses on efficient and effective storage 
methods.  

You must ask yourself these questions: 

• What do I need to do my job? 
• Where should I locate this item? 
• How many of this item do I need? 

Strategies for effective Set in Order are painting floors, outlining work areas and locations, 
shadow boards, and modular shelving and cabinets for needed items such as rubbish bins, 
brooms, mop and buckets. Imagine how much time is wasted every day looking for a 
broom? The broom should have a specific location where all employees can find it. "A place 
for everything and everything in its place." 

Seiri
Separating

(Put things in 
order)

Seiton 
Sorting
(Proper 

arrangement)

Seiso
Shine

(Clean)

Seiketsu
Standardising

(Purity)

Shitsuke
Sustaining

(Commitment)
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Shine: (Seiso) Once you have eliminated the clutter and junk that has been clogging your 
work areas, and identified and located the necessary item, the next step is to thoroughly 
clean the work area. Daily cleaning is necessary in order to sustain this improvement. You 
must take pride in a clean and clutter-free work area and the Shine step will help create 
ownership in the equipment and facility. You will also begin to notice changes in equipment 
and facility location such as air, oil and coolant leaks, repeat contamination and vibration, 
broken, fatigue, breakage, and misalignment. These changes, if left unattended, could lead 
to equipment failure and loss of production. Both add up to impact your company’s bottom 
line. 

Standardise: (Seiketsu) Now that the first three 5S’s have been implemented, you should 
concentrate on standardising best practice in your work area. Allow everyone to participate 
in the development of such standards. Employees are a valuable but often overlooked 
source of information regarding their work. 

Sustain: (Shitsuke) This is by far the most difficult S to implement and achieve. Human 
nature is to resist change, and more than a few organisations have found themselves with a 
dirty cluttered shop a few months following their attempt to implement 5S. The tendency is to 
return to the "old way" of doing things. Sustain focuses on defining a new standard of 
workplace organisation. 

3. Visualisation 

Visualisation is an improvement technique used in many places to control activities or 
processes using more effective visual signs. These signs can come in many forms, from 
different coloured clothing for different teams, to painting lines and colours on floors and 
walls to demarcate areas. Visual control communicates the information needed for decision 
making. An example is the use of painted tool shadow boards to indicate which tool should 
be placed in a specific location. It is an effective way of not only encouraging tools to be kept 
in standard locations but allows almost instant sight of missing tools. Visual control is about 
replacing words and numbers with carefully designed graphical displays whose meaning can 
be understood at a glance and are therefore more likely to be effective at communicating a 
message in any language. 

4. Poka-Yoke 

Poka-Yoke is a Japanese term that means "mistake-proofing". A poka-yoke is a mechanism 
that helps you to avoid making mistakes. Its purpose is to eliminate product defects by 
preventing, correcting, or drawing attention to human errors as they occur. Poka-yoke can 
be implemented at any step of a manufacturing process where something can go wrong or 
an error can be made. For example, a jig can hold pieces for assembly in such a way to 
allow the pieces to only be held in the correct orientation, or a measuring device which will 
stop a saw in the exact place to ensure that you don’t cut 
too far or too deep. The concept was formalised, and the 
term adopted, by Shigeo Shingo as part of the Toyota 
Production System. 

 
Poka-Yoke 
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5. Productivity improvement plans 

An effective productivity plan addresses all areas that may potentially affect the overall 
productivity of an organisation or individual. The organisational productivity plan typically 
addresses three main elements, including operational, tactical and strategic planning. 
Supervisors and managers may also choose to create productivity plans for individual 
departments or employees.  

Operational planning 

According to the Productivity Plan website, operational planning defines the "who, what, and 
when things need to be done." This could be as simple as outlining who does what work and 
when, as well as evaluating how each role interacts with others. Operational planning, when 
used in the context of the productivity plan, should include the coordination of suppliers, 
vendors, materials and day-to-day work activities to ensure workers have access to the 
resources necessary to do their jobs. It is essential to analyse how these elements affect 
productivity in order to determine how best to improve efficiency, thus boosting productivity. 

Tactical planning 

Tactical planning consists of systematically organising and planning short-term business 
activities in a manner that is consistent with overall strategic goals. This element of the 
productivity plan should articulate who is responsible for achieving the objectives of each of 
the three areas of productivity planning. The tactical plan also outlines how these leaders will 
implement the plan. 

Strategic planning 

The strategic planning process is another essential element of the productivity plan. This 
process consists of the development and implementation of policies and procedures designed 
to align day-to-day work activities with the overall mission of the organisation. Organisational 
leaders begin by setting objectives, such as improving productivity, which will help the 
business carry out its mission. Managers then conduct an environmental plan such as a 
SWOT analysis to identify the business' strengths, weaknesses, opportunities and threats. 
Leaders then develop and implement strategies to take advantage of the company's strengths 
and opportunities while combatting its weaknesses and threats. 

Individual productivity 

While business leaders typically use productivity plans for organisational planning, they 
might also be used to improve individual worker productivity. Managers and supervisors may 
set productivity goals for individual workers as well as provide training to help workers 
improve communications, eliminate time wasters and manage their time wisely. Individual 
workers may also choose to develop their own productivity plans to proactively improve 
personal productivity levels to better support the mission of the organisation. 

The elements included in your plan will vary from industry to industry. Generally the layout is 
similar the below. You are welcome to use whichever template or format. A recommendation 
is to keep it nice and simple. 
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The 5 Why’s 

The 5 Why’s is another simply way of getting rid of any waste or poor quality in a process. 
You must just keep asking “why” 5 times and usually you will find the true reason for 
something. Let’s assume that we have a quality checker that inspects every item we 
produce, now let’s ask why 5 times:  

• Why does the QC check every part we produce? Because some are 
not fit for the customer. 

• Why are some not fit for the customer? Because they are damaged! 
• Why are they damaged? Because they were not packed properly. 
• Why were they not packed properly? Because the packing jig is faulty. 
• Why is the packing jig faulty? Because the operator was not trained to 

set it up properly. 

Now we have identified that we have a problem with the training department because the 
operators have not been trained correctly. The damaged product is only a symptom of the 
real problem. 

Reduction models 

With this strategy productivity is improved by reducing INPUT (human energy, machine 
resources and material resources) to increase productivity: 

• Stock items are ordered on a just-in-time (JIT) basis and delivered directly to the line. 
This reduces the need for storage facilities. 
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• A company decides to outsource its materials handling activities thereby minimising the 
number of team members needed to operate the warehouse. 

• The company standardises on the range of parts it uses, reducing the number of bin 
locations required in the warehouse. 

• Using simpler, less complicated warehousing procedures, achieved by simplifying 
operations and standardising procedures. 

• Replacing manual handling operations with automated materials handling equipment, 
thereby reducing the total processing time to pick and pack a customer order. 

• Implementing a continuous improvement programme with a view to obtaining cost 
savings by eliminating as many double-handling activities as possible. 

• Taking better care of materials with less waste and damage being caused through bad 
handling and poor storage methods. 

• Combining warehousing activities to reduce the total number of tasks required to 
complete an order cycle. 

• Redesigning jobs to be simpler through the introduction of technology such as bar 
coding, radio frequency identification (RFID), and pick-to-light. 

Expansion models 

With this strategy productivity is improved by increasing both INPUT and OUTPUT. 

• Increasing the number of employees. 
• Using a preventive maintenance strategy to reduce the number of potential breakdowns 

of materials handling equipment. 
• Increasing the capacity of the materials handling equipment by ensuring it is available as 

and when it is needed. 
• Standardising on the range of materials handling equipment, possibly from a single-

source supplier. This reduces the level of maintenance activity and the range of spares 
that need to be kept. 

• Increasing team member skills through training and education, and also through multi-
tasking and multi-skilling. 

• Making each job team-member-centred through the introduction of empowerment and 
giving team members’ power over their own actions. 

• Replacing worn, unreliable materials handling equipment with more up-to-date 
equipment to improve the flow of material through the system and reduce the amount of 
handling required to perform these activities. 

Static models 

Two options are applicable: 

1. Input is decreased, with no increase in output. 
2. No increase in input,  but an increase in output is achieved. 

• There is a reduction in the number of team members, again through improved training, 
multi-skilling and better utilisation of the existing teams. 
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• A re-layout of the warehouse to reduce the amount of fetching and carrying required in 
picking an order. 

• Fewer line items are stored through an aggressive programme of product simplification 
and the standardisation of all parts and materials. 

• Multi-skilling team members so that fewer team members are required to provide the 
same level of customer service. 

• Team members are motivated or committed to their work through effective incentive 
schemes and profit sharing opportunities. 

• The use of AR/SR systems and automatic guided vehicles that require less team 
member intervention and provide a faster turnaround of the product. 

• Standardisation of the parts being used. This reduces the range of items held in the 
warehouse, which in turn reduces the variety of items that must be stored and picked. 

• Fewer picking errors through the implementation of bar coding, RFID systems, voice-
activated technology, and pick-to-light technologies. 

• Standardisation of the procedures to be used in the warehouse. Productivity increases 
when everyone is working the same way. 

• Placing the fast-moving items in the front of the warehouse, so team members will not 
need to walk far to fetch these parts. This will speed up the picking process and allow 
more items to be picked in a given period of time. 

PDCA Cycle (Plan, Do, Check and Action) 

Just as a circle has no end, the PDCA cycle should be repeated again and again for 
continuous improvement. The PDCA Cycle is a checklist of the four stages which you must 
go through to get from `problem-faced' to `problem solved'. 

 

Plan- A detailed plan normally includes the who, what, when, where, how and why. Who will 
do what? Who does it involve? What are we going to do? When does it start? When does it 
end? Where will it take place? How will it take place? Why must we do it? What will happen 
if we do not do it?  
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1. Determine all tasks.  
3. Set up a structure to accomplish all task.  
4. Allocate resources.  

• Do - Set priorities for each checkpoint and assign someone to perform each task on the 
list. 

• Check – Check the actual results against the plan. 
• Adjust – Adjust the plan where necessary to implement the best solution. 

The PDCA framework can improve any process or product by breaking it into smaller steps. 
It is particularly effective for  

• Helping to implement total quality management and generally helping to improve 
processes  

• Exploring a range of solutions to a problem and testing them in a controlled way before 
selecting one for implementation  

• Avoiding wasting of resources from rolling out an ineffective solution   

6. Ergonomics and productivity 

Ergonomics plays an important part in how effective and productive production environments 
can be. Simply put, ergonomics is the science that deals with designing and arranging of 
workspaces and things so that people can use them easily and safely.   

Ergonomics means fitting the workplace to the worker by modifying or redesigning the job, 
workstation, tool, or environment. 

Ergonomics draws from the fields of engineering, and medical and health sciences to 
optimise the work environment. By identifying ergonomic hazards that can result in an injury 
or illness, and correcting these hazards, teams can be provided with a healthier workplace. 

Any work environment needs to take the concepts that govern ergonomics into consideration 
when designing factories, warehouses and 
storage facilities in order to maintain a productive 
environment. Production data and trends should 
be carefully studied. In the event that fatigue, 
regular injuries on duty and complaints are 
received, this should be researched in terms 
ergonomics and the necessary rectifications 
should be made. 

 
Examples of ergonomic improvements: 

• Store heavy materials that must be manually lifted on shelving that allows lifting to take 
place between the knees and chest. If possible, use powered equipment instead of a 
manual lift.  

• Position picking bins at waist-height or chest-height and tilt them for maximum access. 
• Eliminate or tape sharp edges on containers to prevent cuts. 
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• Where parts must be lifted in individual containers, do not store containers on the floor or 
overhead. Add handles to ease lifting. 

• Ensure that overhead lighting is appropriate for the task at hand. Replace burned out 
bulbs and regularly clean globes and reflectors. 

• Increase illumination (lighting) in areas that require more accuracy during product 
selection. 

• Use a flashing red light to increase hazard awareness when the loading gates are open. 
• Ventilation is critical. Carbon monoxide and other gases, fumes, vapours, mists, and 

dusts must not exceed permissible exposure limits. General ventilation should provide 
the proper amount of air exchange and create a draft in warm weather when doors are 
kept open. 

• Provide for local ventilation where battery-charging takes place or similar exposures are 
experienced. 
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