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SUPPLY CHAIN MANAGEMENT

Supply chain management is the handling of the entire production
flow of a good or service — starting from the raw components all
the way to delivering the final product to the consumer.

SCM is important because it increases competitiveness and
customer satisfaction.

SCM attempts to centrally control or link the production, shipment,
and distribution of a product. By managing the supply chain,
companies are able to cut excess costs and deliver products to the
consumer faster.

A supply chain starts with the delivery of raw materials from a
supplier to a manufacturer and ends with the delivery of the finished
product or service to the end consumer
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LOGISTICS MANAGEMENT

Logistics management is a component of supply chain management
that is used to meet customer demands through the planning, control
and implementation of the effective movement and storage of related
Information, goods and services from origin to destination.

The logistics management process begins with raw
material accumulation to the final stage of delivering goods
to the destination

SCM = Suppliers+ Logistics + Customer



WHAT IS LOGISTICS MANAGEMENT?

Reverse Logistics
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INTRODUCTION

Warehouses have, in the past, been constantly referred to as cost centres
and rarely adding value.

Fewer organizations continue to view warehouses simply as
commoditized links between endpoints of the supply chain.

The role of a supply chain is to deliver the right products, in the right
quantity, to the right customer, at the right place, at the right time, in the
right condition, at the right price (7 R’s).

The warehouse plays a significant part in this.

Delivering the right product in the right quantity relies on the
warehouse picking and dispatching products accurately.

Delivering to the right customer at the right place, on time,
requires the product to be labelled correctly and loaded onto
the right vehicle with sufficient time to meet the delivery
deadline.

The warehouse also has to ensure the product leaves the
warehouse clean and damage free.

Finally, at the right price requires a cost-efficient operation
that delivers value for money.



CONT..

In today’s market with expensive land, buildings, labour and energy
costs, together with the introduction of concepts such as just in time
(JIT), efficient consumer response (ECR) and quick response (QR),
companies are continually looking to minimize the amount of stock
held and speed up throughput.

Warehousing has become a core competency, a strategic weapon that
many companies ar

Definition of Warehouse

In the word ‘ware-housing’, ‘ware’ means goods in the form
of manufactured items, while ‘housing’ means a place for
their safe keeping using to enhance their competitive position.

Warehousing is the act of storing goods that will be sold or
distributed later



DEFINITION

Warehousing refers to the activities involving storage of goods on a
large-scale in a systematic and orderly manner and making them
available conveniently when needed. In other words, warehousing
means holding or preserving goods in huge quantities from the time
of their purchase or production till their actual use or sale.

Warehousing is one of the important auxiliaries to trade. It
creates time utility by bridging the time gap between
production and consumption of goods

Warehousing is necessary due to the following reasons:

Seasonal production:* You know that agricultural
commodities are harvested during certain seasons, but
their consumption or use takes place throughout the year.

Seasonal demand:* There are certain goods, which are
demanded seasonally, like woollen garments in winters or
umbrellas in the rainy season



CONT...

Large-scale production: * In case of manufactured goods, now-a-days
production takes place to meet the existing as well as future demand of
the products. Manufacturers also produce goods in huge quantity to

enjoy the benefits of large-scale production, which is more economical.

Quick supply:* Both industrial as well as agricultural goods
are produced at some specific places but consumed throughout
the country. Therefore, it 1s essential to stock these goods near
the place of consumption.

Continuous production:* Continuous production of goods in
factories requires adequate supply of raw materials. So there
1s a need to keep sufficient quantity of stock of raw material in
the warehouse to ensure continuous production.

Price stabilisation:* To maintain a reasonable level of the
price of the goods in the market there is a need to keep
sufficient stock in the warehouses



OBJECTIVES OF THE WAREHOUSING

1. Maximum use of space.
2. Ready access to all items.
3. Efficient movement of goods.
4. Effective utilization of labour & equipment’s
5. Maximum protection
Benefits from Warehouses
. Regular production
. Time utility
. Store of surplus goods
. Price stabilization
. Minimisation of risk
. Packing and grading
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. Financing



CHARACTERISTICS OF IDEAL
WAREHOUSES

Warehouse should be located at a convenient place near highways,
railway stations, airports and seaports where goods can be loaded
and unloaded easily.

Adequate space should be available inside the building to
keep the goods in proper order .

Proper arrangement should be there to protect the goods
from sunlight, rain, wind, dust, moisture and pests.

Sufficient parking space should be there inside the
premises to facilitate easy and quick loading and unloading
of goods.

The building should be fitted with latest fire-fighting
equipments to avoid loss of goods due to fire



IMPORTANCE OF WAREHOUSING

In Logistics Point of View
Better Inventory Management
More Efficient Packing and Processing
Superior Customer Service
Ensure Price Stabilization
Improved Risk Management
In SCM Point of View
Storage Facility
Convenience:

Additional Revenue
Distribution



ADVANTAGES OF WAREHOUSING

Protection and Preservation of goods -1t provides protection to the
stocks, ensures their safety and prevents wastage.

Regular flow of goods:* Many commodities like rice, wheat etc. are
produced during a particular season but are consumed throughout
the year.

Continuity in production:* Warehouse enables the manufacturers
to carry on production continuously without bothering about the
storage of raw materials.

Convenient location:* \Warehouses are generally located at
convenient places near road, rail or waterways to facilitate
movement of goods

Easy handling:* Modern warehouses are generally fitted with
mechanical appliances to handle the goods. Heavy and bulky goods
can be loaded and unloaded by using modern machines, which
reduces cost of handling such goods.



CONT..

Useful for small businessmen -paying a nominal amount as rent,
they can preserve their raw materials as well as finished products in
public warehouses.

Creation of employment:* \Warehouses create employment
opportunities both for skilled and unskilled workers in every part of
the country.

Facilitates sale of goods:* Various steps necessary for sale of goods
such as inspection of goods by the prospective buyers, grading,
branding, packaging and labelling can be carried on by the

warehouses.
Availability of finance:* Loans can be easily raised from banks and

other financial institutions against the security of the warehouse-
keeper’s warrant

Reduces risk of loss:* Goods in warehouses are well guarded and
preserved



FUNCTIONS OF THE WAREHOUSE

Receiving-This includes the physical unloading of incoming
transport, checking, recording of receipts, and deciding where the
received goods are to be put away in the warehouse. It can also
Include such activities as unpacking and repackaging, quality control
checks and temporary quarantine storage for goods awaiting
clearance by quality control.

Inspection- Quality and quantity check of the incoming goods for
their required Characteristics.

Repackaging- Incoming lot may be having non-standard packaging
which may not be stored as it is in the respective location. In those
cases these materials have to be pre packed in unit loads/pallet loads
suitable for storage.

Put away — Binning and storing the goods in their respective
locations including the temp locations from the receiving docking
area.



CONT..

Storage — Binning the approved material in their respective locations

Order-Order picking / selection —Goods are selected from order
picking stock in the required quantities and at the required time to meet
customer orders.

Sortation — This enable goods coming into a warehouse to be sorted
into specific customer orders immediately on arrival

Packing and shipping — Picked goods as per the customer order are
consolidated and packed according to customer order requirement.

Cross-docking —Move products directly from receiving to the
shipping dock — these products are not at all stored in the
specific locations

Replenishing — This is the movement of goods in larger order
quantities, for example a whole pallet at a time , from reserve storage to
order picking, to ensure that order picking locations do not become
empty



FUNCTIONS OF WAREHOUSES
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FUNCTIONS OF WAREHOUSE

Warehouse Process Flow Schematic

Order picking or’
order selection
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Typical Warehouse Process Flow

The general flow of material in the
warehouse is as depicted in the
adjacent figure

The logical flow of the process is:
Receipt

Inbound Inspection
Putaway

Storage

Order Picking

Order Sorting and Packing
Dispatch/Shipping

b IV N el =

Each Process itself can be
performed in a number of ways.

For example there are numerous
ways in which the materials can be
stored — Racks, On ground, Pallets,
etc. These topics are further
explained in the following sections




WAREHOUSE PROCESS
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RECEIVING PROCEDURE

o Warehousing will concentrate on the picking process as this is the
most labour and cost-intensive process and has a direct impact on
customer service.

o Receiving the wrong products or putting products in incorrect
locations can result in errors just as easily as picking the wrong item.




RECEIVING PROCEDURE

Receiving operations involve the transfer of ownership of goods,
Ensuring that the documentation is accurate, correct and smoothly
and efficient allows the material to be made available to the
customer as soon as possible.

Unloading and checking the shipment. The number of containers or
package of materials unloaded from the carrier's vehicle is checked
against the carrier's manifest (freight bill or delivery order) to ensure
that all the full consignment or order has been delivered.

Unpacking and inspecting the material. A receiving clerk is held
responsible for three verification. -material received against the
supplier's packing slip -quantity of the shipment is verified -general
condition of the material to determine whether any external damage

Completion of the receiving report

Delivery of the material-receiving department is usually responsible
for delivery - directly or via an internal delivery service



https://www.newcastlesys.com/blog/5-best-practices-for-receiving-and-putaway

RECEIVING PROCEDURE - STEPWISE

The purpose is to receive the right product, in the right quantities, in
the right condition, weight, and dimensions all at the right time.

Pre-receiving

Establish and enforce receiving requirements for suppliers,
shippers, and/or carriers.
Label position

 Label Information

+ Palletized or loose cargo

* Number of packages per pallet

 Items per carton

+ Acceptable package size & weight

Inform all carriers that proper documentation must be in
hand upon arrival and cargo must be organized in relation
to the delivery route



CONT...

Labor and Booking

Important aspect of improving the warehouse receiving process is to

allocate the proper number of man hours. Failing to properly account
for the volume and type of cargo coming through the gates results in

under or over-allocation of human resources.

To avoid under or over allocation of resources (labor or equipment)
and/or a collapsing receiving process, warehouse managers must
define times and dates on which cargo is received.

To accomplish this in an organized and effective way, warehouse
managers can use a booking or scheduling software where the
carrier can pre-book the delivery and the warehouse manager can
review and process the bookings.



CONT...
Unloading

The objective during the unloading process is to unload cargo safely
and efficiently.

This process includes checking seals, recording,temperature data (in the
case of perishable goods), and validating the booking reference.

Once this is completed, assign a bay and start the unloading process.

For the unloading process to be efficient we need to make sure that the labor
hours are properly allocated and the right equipment for the job is available.

The most common method of unloading palletized vehicles onto a loading
bay is with a powered pallet truck, hand pallet truck or pallet jack. Some
companies utilize counterbalance forklift trucks; however, the weight of the
truck, driver and load on potentially weak or damaged container or trailer

floors can be an accident waiting to happen.

In order to speed up this process, equipment companies have introduced
automatic unloading systems



CONT..

Verification

The final step in the receiving process is to conduct a standard
verification process that includes checking of quantity received,
description of goods, product code, and condition of cargo — whether
damaged or not.

A critical part of the verification process is to record and report any
discrepancies between what is expected and what is received.

For those companies required to count one item at a time, the use of
warehouse technology such as barcode scanners or RFIDs .

Another approach to speeding up the process is to conduct
random checks and keep record of all missing and/or
damaged cargo and its supplier, shipper and/or carrier.


https://cyzerg.com/solutions/warehouse-process-solutions/

IMPROVING WAREHOUSE RECEIVING EFFICIENCY

Labeling

Process

Inspection

Compiling the Right Metrics
Replenishment



PuT AwAY PROCESS

In a warehouse, putaway refers to all the processes that happen
between receiving goods from vendors and having them all put away
Into their assigned places.

Put away system simplifies the process of storing items, reduces the risk
of misplacing or losing items, and keeps your warehouse clean and
organized.

The prime objective of the putaway process is to move goods from the
dock to the most optimal warehouse storage location.

The process is assuring that:

* Cargo is stored fast and efficiently

» Warehouse travel distance is reduced to a minimum

* Security of goods and the safety of warehouse employees is ensured

» Warchouse space utilization is maximized

* Cargo i1s easy to find and track within the warehouse

» Goods are stored in a location that is quick and easy to retrieve during the
picking process



OPTIMIZE THE PUTAWAY PROCESS

Collect Data & Introduce Real-Time Analytics

Data on cargo size, weight, height, receiving and shipping frequency,
cargo type ,order/sales volume, and storage availability must be
consistently and accurately collected and analyzed.

Monitor Storage Capacity & Space Availability

Reduce Traveling Time

Use Direct Putaway When Possible

Use Fixed & Dynamic Locations

Keep the Warehouse Clean & Organized
Step 1 Step 2
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STORING PROCESS/ FUNCTIONS

Storage may be short-term for goods in transit or long-term to
accumulate working stock that can be used for long-range planning
and distribution, or used as a contingency.

The stock in the warehouse acts as a regulating buffer between
supplies (stock entries) that are normally intermittent and needs
(stock deliveries) that are normally regular or unexpected
(emergency).

Stock management involves managing an appropriate level of stock
In the warehouse for regular needs as well as a certain level of
supplies in case of emergencies.

The decision to create stock depends on several factors:

1. Balance the benefit of holding stock against the cost of doing so
2. Protecting against uncertainty

3. Bulk purchasing 4. Anticipating fluctuations



CONT..

The quantity per item of stock required is based on two elements
Buffer stock and Contingency stock (or minimal stock)

Data are necessary to determine the buffer stock per article

1. Estimated monthly consumption of the article 2. Frequency of
orders to replenish the stock 3. Standard delivery time of the orders.

STORAGE VOLUME AND SPACE NEEDED

The amount of storage capacity required will depend on the type of
storage required. The items and quantities needing to be stored are
based on the:

1. Pogramme’s needs within a given period 2. Buffer stocks based
on the time necessary to replenish 3. Contingency stock 4. Storage
requirements and lifetime of products.

A good ratio is 30% for access and 70% for storage



TYPES OF STORAGE SYSTEMS

1. Static Shelving - static shelves are storage mechanisms that are
designed to stay in one place - hold inventory that is fairly
lightweight - storing inventory that needs continuous replenishment -
generally used with inventory that must be manually picked, placed,
and/or organized.

2. Mobile Shelving - mobile shelving is a completely
adjustable solution that is meant to hold your manually-
picked items -many of these systems are designed to
hold more items in less space.

3. Pallet Racking - busiest and largest warehouses, pallet
racking systems are usually treated as the centerpiece of
the operation - pallet racking systems are made out of
wood, metal, or plastic and hold inventory that is received
in large boxes.



http://www.spacesaver.com/products/high-density-mobile-shelving/
https://www.camcode.com/asset-tags/warehouse-racking-tips/

CONT..

4. Multi-Tier Racking - , multi-tier racking is a system that is
designed to capitalize on vertical space - multi-tier racking options
are flexible, with the ability to add or remove tiers depending on
your current needs.

5. Mezzanine Flooring - is an effective and space-saving
storage option - mezzanine flooring is a second (or third, or
fourth) floor that is constructed above the main warehouse
floor.

6. Wire Partitions - Wire partitions are, effectively,
strategically-placed wire cages that are meant to be
installed and torn down quickly and easily.


https://www.sec-online.co.uk/article/sec-storage-guide-to-multi-tier-racking-systems
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Pallet Racking Multi Tier Racking
. - 3
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Wire Partitions

Mezzanine Flooring
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OTHER FUNCTIONS OF STORING

Risk bearing - Warehouses take over the risks incidental to storage
of goods. Once goods are handed over to the warehouse-keeper for
storage, the responsibility of these goods passes on to the
warehouse-keeper. Thus, the risk of loss or damage to goods in
storage is borne by the warehouse keeper. Since it is bound to return
the goods in good condition, the warehouse becomes responsible for
any loss, theft or damage, etc. Thus, it takes all precautions to

prevent any mishap.

Grading and branding- On request warehouses also perform the
functions of grading and branding of goods on behalf of the
manufacturer, wholesaler or the importer of goods. It also provides
facilities for mixing, blending and packaging of goods for the
convenience of handling and sale.

Disinfecting services -cleaning efforts throughout warehouse



IMPROVE WAREHOUSE SPACE UTILIZATION

The Starting Point

Use Your Vertical Space

Analyze Your Department Space
Consolidate Locations
Right-Size Your Slots

Use Off-Site Location for Overstock
Drop Shipping As An Option
Aisle Widths

Best Utilization of Your Building
Depth of Storage

Supply Storage

Door Use

Keep It Simple



ISSUING/ORDER PROCESSING

Order processing is the process or work-flow associated with the
picking, packing and delivery of the packed items to a shipping
carrier and is a key element of order fulfillment.

Order processing can range from manual processes (hand written
on an order log sheet) to highly technological and data driven
processes (through online orders and order processing software)
depending on the operation.

Order processing is a sequential process involving:

Picking: consists in taking and collecting articles in a specified quantity
before shipment to satisfy customers' orders.

Sorting: process that separates items according to destination.

Pre-consolidation or package formation: includes
weighting, labeling and packing.

Consolidation: gathering packages into loading units for transportation,
control and bill of lading.



https://en.wikipedia.org/wiki/Order_processing#Picking
https://en.wikipedia.org/wiki/Order_processing#Sorting
https://en.wikipedia.org/wiki/Packaging_and_labeling
https://en.wikipedia.org/wiki/Packaging_and_labeling
https://en.wikipedia.org/wiki/Unit_load
https://en.wikipedia.org/wiki/Bill_of_lading

CONT..

Order picking is an important aspect within any warehouse. It forms
as much as 55% of operation costs within any distribution centre,
compared to shipping, storage and receiving stages and has a direct
Impact on customer satisfaction levels.

The order picking or order preparation operation is one of a logistic
warehouse's processes. It consists in taking and collecting articles in
a specified quantity before shipment to satisfy customers' orders.

It 1s a basic warehousing process and has an important
influence on supply chain's productivity. This makes order
picking one of the most controlled logistic processes.



https://en.wikipedia.org/wiki/Supply_chain

PICKING STRATEGIES AND EQUIPMENT
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* Picker to goods
* Goods to picker

* Automated

picking
* Robotics

o Pickor to order

¢ Cluster picking

+ Batch picking

*Zone picking

* Wave picking

* Compact picking

* Ordor Distribution
system

o Pallot jocks

* Powered pallet
trucks

* Cagelrolley

o Forklift trucks

* Order pickers

* Conveyors

¢ ASARS and
Mini-load systems

* Ergonomic work
stations

* Robots

* Bullfloor storage
* Conventional
racking
* Vory narrow aisle
racking
+ Carton flow racks
+ Shelving
* Mobile storage
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* Pick by label
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+ Vision picking
* Voice picking
+ RFID
* Automatic
+ Scanning
o Pick to light
* Putto light

¢ WMS

* WCS

* Slotting software

* Barcodo scanners
* Hand-held
* Woarablo

* RFID scanners

* Voice units

* Vision glasses




CATEGORIES OF PICKING STRATEGIES

Pick strategies can be split into three categories. These are:
e @ picker to goods;

e @ goods to picker; and

e @ automated picking

Picker to goods

The majority of warehouses continue to operate with minimal
automation and picker-to-goods operations prevail.

1. Pick to order (individual order pick or discreet order pick)

Picker takes one order or part of an order (assignment) and travels
through the warehouse either on foot with a cage or trolley or with a
pallet using a pallet jack or fork lift truck, collecting items until the
whole order or assignment is completed



CONT..

2.Cluster picking (sort whilst picking)

In order to reduce overall travel time, operators can take a number of
orders out into the warehouse at the same time and pick into
iIndividual compartments on their trolleys or cages

3.Batch picking

Batch picking is where operators pick products for a number of
orders at the same time. This is similar to cluster picking however
rather than have a cluster of separate orders, these orders are
consolidated into one pick list and once picked are later broken
down into their constituent orders.

4.Zone picking

In zone picking, products are picked from defined areas in the
warehouse and each picker is assigned to a specific zone or zones
and only picks items from within those zones.
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5.Wave picking

In wave picking, orders are combined and released at specific times
during the day or to associate them with vehicle departures,
replenishment cycles, shift changes, product locations, product
commonality, value-adding service requirements and priorities

Goods to picker

Goods-to-person is a modern method of order fulfillment. The
product is moved directly to the operator, who can then pick what is
needed to fulfill orders. It allows for an increase in efficiency and

accuracy of the picking process.

( Sample Videos)

Significant benefits can be realized with the use of a goods-to-
person system.



CONT..

Eliminate picker travel time, use less labour.
Omit the dedicated pick face

Reduce system footprint

Product security

Ergonomic workstations

Accuracy

Automated picking

In today’s fast-paced environment, manufacturers and distributors
are pressured to efficiently fulfill orders on time. In most cases, this
leads to picking and staging orders prior to shipment, which impacts
the entire supply chain process.

Automated warehouse picking is the implementation of robotic or
semi-robotic technologies that enhance the work of human pickers.



CONT..

The requirement for increased speed, accuracy and productivity has
pointed managers towards automation as a realistic option in today’s
competitive automated equipment market

Robotics

Robots are a common sight in manufacturing operations and on automotive
production lines. However, they are rarely seen operating in warehouses.
Robots in the form of automated guided vehicles utilized for transferring
pallets within the warehouse have been in use for a number of years, but
they have been a rarity within picking operations.

Advantages of Our Automated Picking Systems
Eliminates picking labor and reduces the risk of repetitive manual handling
Flexible and compact designs that can fit into existing footprints
Improves pallet build efficiency and quality
Ability to handle most package types
Improved traceability and 100% order accuracy



METHODS OF PICKING

The following picking methods are currently in use in today’s warehouses.
Paper pick lists

A paper pick list will normally detail the order number, location,
product code, description and quantity to be picked.

Pick by label

In this system, pick lists are a series of labels on a sheet, which are
printed in pick order. The picker attaches a label to each item picked
and returns any unused labels to the supervisor’s office

Pick by voice

The use of voice technology is gaining ground in warehouses
globally, particularly for order picking, although other processes
such as cycle counting, put-away and replenishment also utilize the
system.

Operators are issued with a headset and a microphone together with
a small terminal that is attached to a belt or can be worn on the wrist.
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Barcode scanning

A barcode consists of a series of vertical bars of varying widths that
represent letters, numbers and other symbols. Barcodes are used to
identify products, locations in the warehouse, containers (totes, cartons,
pallets), serial and batch numbers.

Radio frequency identification

RFID is a means of uniquely identifying an item using radio waves.
Data is exchanged between tags and readers and depending on the
frequency, may or may not require line of sight. Common uses in
today’s world include library books, toll passes and access ID cards.

Pick by light/pick to light

Pick to light or pick by light uses light-indicator, LED or LCD modules
mounted to shelving, flow racks, pallet racks or other storage locations. To
begin the process an operator scans a barcode on an arriving pick tote or
shipping carton which denotes the next order number to be picked. This
communicates to the system that the operator is ready to pick



HANDLING EQUIPMENT

Handling equipment

Warehouses have a number of different types of handling equipment
at their disposal to undertake the picking process.

Manual and mechanical handling equipment

This equipment is the least capital intensive and the most labour
Intensive.

Trolleys/cages/carts/garment rails

Hand pallet truck, pallet jack, powered pallet truck, manual stacker
truck

Deciding on type of picking system and Equipment
The return on investment and payback periods

Ergonomic and green issues

The long-term strategy

High volume due to seasonal peaks

The availabilitv of labour



HOW TO IMPROVE UPON ORDER PICKING
PROCESSES

Use ABC item analysis

Ensure 100% product availability

Use barcodes to verify everything before you pick
Minimise product touches

Consider different storage strategies

Reassess your routing practices

How to choose the correct order picking method

The type of operation you have

* Characteristics of product being handled
 Total number of transactions and orders
* Picks per order

 Quantity of pick

* Picks per SKU



SORTATION

In the order fulfillment process sorting systems are often used to
rapidly and accurately consolidate random flows of products into

discrete orders for shipping.

Two basic approaches to developing a sorting system solution;
sortation as a standalone operation sorting products into
consolidation lanes, or as an integrated component of an overall
order picking solution.

Sortation can be broken down into two main types: Full-case and
Unit sortation.

Full-case sortation refers to a sortation process which handles
cartons or other large, individual units. Unit sortation refers to a
sortation process which handles individual pieces (or units).



https://www.conveyco.com/pros-cons-popular-sortation-systems/

DISPATCH PROCESS

Staging

Activities performed in staging area collecting orders after picking,
verifying orders, consolidating orders and sequencing orders as per loading
plan.

Collecting Orders after picking involves picking of products from different
zones are assembled as per order. Verifying Orders involves verifying of
products against customer’s order for correctness. Consolidating Orders as
per delivery route involves ordering different orders and are grouped
together as per delivery route and finally Sequencing Orders as per loading
plan in which Orders are kept in sequence for loading.

Quality Check & Scanning

Quality check is performed before the orders are scanned. This is done to
ensure 100% delivery with ‘no returns’

The scanning of goods helps in recording product details in the
system without any manual labour



Packaging & trust worthiness

Packaging is a critical activity for a warehouse as it requires appropriate
selection of packaging material, marking the boxes and labeling.

Checking of trust-worthiness is important as if the goods packed are not
transit-worthy; there are chances of damage during the shipment or storage
of goods.

Dispatch Planning

The packed and scanned goods are brought to the Bay Area from
where the goods are loaded. Dispatch planning involves activities
such as route planning, combine orders, group orders and vehicle
planning.

Documents required

Documents required for shipment of goods are: invoice, delivery
challan, waybill, gate pass and transit pass.



Loading

Loading of goods is done from the Outward area (within the warehouse) to
the vehicle planned for delivery and Loading may be done using a MHE or
manually



ISSUES IN RECEIVING PROCESS

1. Manually counting the items

2. Relying on a paper-based system and manually writing down

3. Not having a goods receipt process.

4. A slow goods receipt process.

5. Delay between items being delivered and being available for sale.
6. No tracking or visibility of the delivery performance

7. Not checking against a purchase order (PO).

8. Items arriving in pallets with large quantities.



WAREHOUSE TYPES

‘ Module 11
O




WAREHOUSE LAYOUT

Layout -the way in which the parts of something are arranged or laid
out.

Warehouse layout and design directly affect the efficiency of any
business operation, from manufacturing and assembly to
order fulfillment

Creating the perfect warehouse layout design requires
carefull planning when running an effective and efficient
business. If done incorrectly you may find it actually costs
your business more money.

Before launching into your warehouse design and layout
planning process, you need to consider the order
fulfillment methods you plan to use. Plus, you need to
think through the various needs you have—from space
utilization and storage options to aisle layout and
production area workflows.

The layout of your warehouse is the foundation of the


https://fitsmallbusiness.com/order-fulfillment-and-shipping/

WAREHOUSE QUALITIES

Safety and security

Trained staff

Accessibility and market proximity
Appropriate storage space

Latest mechanical appliances

Properly designed interiors

Emergency protocol up to the latest standards
Organized picking and receiving processes
Quality check

Updated software

Prompt delivery and customer service



PRINCIPLES OF WAREHOUSE AND DISTRIBUTION
CENTRE DESIGN

1. Determine the Objective of the Facility
Why will it exist?
What market does it serve?
Is it part of a network?
What types of goods will be stored?
What is the anticipated life of the facility?
Will it be a green-field site or an existing facility?

2. Define Volumes and Functional Requirements

A) Quantities of products to be stored.

B) The throughput velocities, including incoming goods, customer orders,
inter-facility transfers, dispatches, and returns.

C) The nature of orders and specific picking requirements, e.g. is picking
performed in containers, pallets, cartons, inners, or single units
3. Match Storage Modes, IT Systems and Mechanised
Technologies with Volumes
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4. Flow

A) One-way flow
B) Flow versus Capacity

5. Close to Zero Material Handling

6. Evaluate your Options

A) Quantitative analysis: Return on investment, payback, cost per order to
supply, cost per order cubic metre to name just a few.

B) Qualitative analysis: Reviewing the advantages and disadvantages of options
considered
7. Consult Widely as the Design Process is Multifaceted,
Involving Executives, Managers, Operators, Equipment
Suppliers, Builders, Architects, and Councils



TTPS ON HOW TO PLAN A WAREHOUSE
LAYOUT DESIGN

Define Your Objectives

Defining your objectives begins with the principles we outlined above
and is carried forward by the specific goals your particular business
needs to achieve within your specific industry.

Determine Your Warehouse Inventory Needs

After defining your objectives, you should immediately determine your
Inventory and storage needs.

Create an Implementation Plan

Detail all the steps required to create your warehouse layout design.
Group tasks according to projects, i.e. building pallet racks is one
project, while buying pallet racking materials is one step within that
plroject. Allocate appropriate resources to each task and project in your
plan

Test Your Warehouse Layout Design

Right before you start installing things like pallet racks or shelves or
equipment, you should walk your warehouse to make sure it’s ready for
everything to be installed.



7 WAYS TO IMPROVE YOUR WAREHOUSE
LAYOUT

1) Segmentation

Day-to-day warehouse activity is fast paced and dynamic, and as a
result, chaos can quickly ensue. By segmenting your physical layout
Into clearly defined areas, processes become more efficient

2) Shorten Aisles

A large warehouse with endless rows of racking might look
Impressive, but in actual fact, your layout efficiency will be
extremely poor. By creating cross aisles, or shortening your main
aisles you’ll cut pick path routes in half.

3) Racking
The size and structure of your building will directly impact what
type of racking system you should have in your warehouse. Using

the wrong kind of racking can cause an adverse effect on warehouse
efficiency, as well as lead to an expensive re-fit in the future.
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4) Inventory layout

The inventory layout within your warehouse is extremely important as it
determines how efficiently new items are put away and retrieved for
shipment.

5) Utilize your warehouse management system

A warehouse management system (WMS) is crucial for getting the most
out of your warehouse layout for streamlined processes and higher
productivity.

6) Maximize and optimize all available space

Rather than expand the footprint of your warehouse, consider better use
of your vertical space.

7) Add a Floor

In warehouses where vertical storage isn’t a priority, the addition of a
second floor is a great way to recapture lost space. Mezzanine floors are
an effective way to increase storage



https://en.wikipedia.org/wiki/Mezzanine

CLASSIFICATION OF WAREHOUSES

Company Owned Warehouses Vs Hired Warehouses

These are generally owned by the manufacturers or traders or
distributors and are used to store exclusively owned goods as well as
usually preferred by farmers near their fields, wholesalers or
distributors or retailers near their territory, manufacturers near their
factories, exporters or importers near ports.

Reason For Warehouses In-house

Reason #1: To Retain Control Over Inventory And Warehouse Operations

Reason #2: To Be Able To Offer A Customizable Experience To Customers
HIRED WAREHOUSES

REASON #1: YOU DON’T HAVE TO WORRY ABOUT SETTING UP
THE INFRASTRUCTURE, MANAGING WORKLOAD, AND
MAINTENANCE

REASON #2: YOU’RE ABLE TO TAP INTO THE 3PL COMPANY’S
EXPERTISE
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REASON #3: MAKES IT EASY TO INTEGRATE MULTIPLE
SALES CHANNELS (E.G., E-COMMERCE ORDER
FULFILLMENT)

REASON #4: MAKES FREE, SHIPPING AFFORDABLE
REASON #5: ALLOWS YOU TO SCALE YOUR BUSINESS
REASON #6: USE INNOVATION TO GROW

REASON #7: YOU’RE ABLE TO REDUCE SG&A COSTS
selling, general, and administrative (SG&A)

REASON #8: BECAUSE 3PLS ARE MANAGEMENT-FOCUSED



BENEFITS OF OWNING A WAREHOUSE SPACE

Cost.Owning

Control

Distance

Tax Benefits

Benefits of a Hired Warehouses
Cost

Expertise

Time.

Scalability.



FACTORS TO CONSIDER THE OWNERSHIP DECISION

Throughput volume

Stability of demand

Density of market area to be served
Security and control needs
Customer service needs

Multiple use needs of the firm



CENTRALIZED VS DECENTRALIZED

Centralization, a company elects to keep its entire inventory in one,
or it opts to utilize few major hubs that focuses on a large region.
Decentralization on the other hand utilizes numerous warehouses
that would concentrate on smaller geographic areas, and would be
much smaller than a centralized warehouse.

Advantages of a central warehouse

Lower storage costs / lower location costs

More efficient warehouse organization and management
High degree of automation possible

Low personnel costs

If centrally located, relatively short transport distances
High readiness to deliver (high availability of goods)
Lower minimum stock level
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Usually optimal warehouse equipment

Bundling of high-performance auxiliary equipment (high-bay
warehouse, FTS, sorter,pocket sorter)

Centralization of warehouse processes (high standardization)
Disadvantages of a central warehouse

Reduced supply flexibility

High transport costs (if location is not chosen optimally)
Longer transport routes

Delivery to the site as a rule once a day

Advantages of a decentralized warehouse

High delivery flexibility

Lower transport costs

Shorter delivery time (dispatch)


https://logistikknowhow.com/bestandsverwaltung/hochregallager/
https://logistikknowhow.com/materialfluss-und-transport/fahrerlose-transportsysteme/
https://logistikknowhow.com/sorter-packerei/sorterpackerei-grundlagen/
https://logistikknowhow.com/materialfluss-und-transport/taschensorter/
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Disadvantages of a decentralized warehouse

Risk of misallocation (goods ordered are not stored at a more
convenient location)

Higher investment and operating costs

Higher control expenditure (warehouse management, material flow)
High effort for inventory management

Higher minimum stocks



https://logistikknowhow.com/planung-und-organisation-eines-lagers/warehouse-management-system-wms/
https://logistikknowhow.com/materialfluss-und-transport/die-bedeutung-von-materialfluss/

TYPES OF WAREHOUSES

1. Private Warehouses:

These are owned and managed by the channel suppliers
(manufacturers/traders) and resellers and are used exclusively for their
own distribution activities.

(a) Warehouses constructed by farmers/producers near their
fields/places of work

(b) Warehouses owned and managed by wholesalers and retailers close
to their selling centers

(c) Warehouses constructed by manufacturers near their production
units.
Maintaining private warehouses involves fixed as well as variable
COStS.

Fixed costs are basically the investments made in terms of insurance,
capital, interests and taxes. The variable costs on the other hand,
Include maintenance costs and operating costs.
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Go for private warehouses under following
situations:

(1) Wide presence and firm commitment in the
region and necessity to have permanent base 1n
an area.

(11) Considering long term strategic advantage

(111) Scope of optimum utilization is assured for
long periods.

(1v) To build advantage over competitors.
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2. Public Warehouses:

These warehouses are owned by government and semi government
bodies and are made available to private firms to store goods on
payment of rent.

The public warehouses are usually set up to help small traders who are
not in position to have their own warehouses due to financial
constraints.

In order to promote trade and industry, central or state governments
come forward.

For example, before festivals or before marriage seasons, retailers may
order extra merchandise to avoid ‘out of stock’ situations. d to cater
such storage needs of traders/retailers.

Costs incurred by the private firms for the use of public warehouses
are considered as variable. These warehouses are mainly used by
manufacturers/producers, exporters and importers.
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3. Bonded Storage:

These warehouses are owned, managed and
controlled by government as well as private
agencles. Bonded warehouses are storage facility
used to store imported goods for which import
duty 1s still to be paid. The bonded warehouses
run by private agencies have to obtain license
from the government.

Globally, it has been seen that these warehouses
are found near the ports and are usually owned
by dock authorities. Bonded warehouses are

subject to two types of taxes: (a) Excise duty and
(b) Custom duty.
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4. Co-operative Warehouses:

As the very name implies, these warehouses are owned, managed
and controlled by co-operative societies. These societies provide
storage facilities on the most economical rates to their members
only. The basic purpose to run such warehouses is not to earn profit
but to help their members.

5. Distribution Centres:

This type of storage facility usually has large space, which enables
fast movement of large quantities of stores for short period.

These warehouses basically by nature, serve as points in the distribution
system at which goods are procured from different suppliers and quickly
transferred to various customers. These centers provide computerized
control, which make movement of goods quick, fast and reliable.



CONT..




PRIVATE AND PUBLIC WAREHOUSING

Public warehousing facilities are owned and operated by a third
party.
Private warehousing facilities are owned and operated by a company
division.

Benefits of Private And Public Warehousing
Public warehousing facilities are affordable, convenient, and flexible.
there’s no capital investment required in public warehousing for things like

building leasing and taxes, team on boarding and safety training. This
means there’s a low startup and usage cost.

Public warehouses require no long-term commitment, which makes it easy
for businesses to change to a different warehouse if they don’t like the one
they’re using.

Specialty Storage Rail Siding Packing and Assembly Services .

With convenient locations and multiplicity of clients, public
warehouses often extend their high volume freight cost savings to
their customers.
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Biggest benefits of private warehousing is the
high degree of control for clients.

Determine how best to utilize the space on your
own, carefully track the internal flow of material
or 1nventory, or keep a team working around the
clock, a private warehouse offers unlimited
control of the facilities

Difference between the public warehouse and private
warehouse

1.Zero investment 2.No property tax 3.Greater
flexibility 4.Value-added services



(GOVERNMENT WAREHOUSES

Central Warehousing Corporation was established during 1957 to
provide logistics support to the agricultural sector.

CWC operates 421 Warehouses across the country with a storage
capacity of 10.10 million tonnes providing warehousing services.

These services includes foodgrain warehouses, industrial
warehousing, custom bonded warehouses, container freight stations,
Inland clearance depots and aircargo complexes.

CWC operations include scientific storage and handling services for
more than 400 commodities include Agricultural produce, Industrial
raw-materials, finished goods and variety of hygroscopic and
perishable items.

Visit : https://wdra.gov.in/



BONDED WAREHOUSES

A bonded warehouse, or bond, is a building or other secured area in
which dutiable goods may be stored, manipulated, or undergo
manufacturing operations without payment of duty.

It may be managed by the state or by private enterprise. In the latter case
a customs bond must be posted with the government.

While the goods are in the bonded warehouse, they may, under
supervision by the customs authority, be manipulated by cleaning,
sorting, repacking, or otherwise changing their condition by processes
that do not amount to manufacturing.

Types of bonded warehouses

Depending on the country or region, there are various options for the
storage of goods in a bonded warehouse.

Type B customs warehouse : The type B customs warehouse is a public
customs warehouse. This means that the administrator (warehouse keeper)
can make the premises available to anyone that wants to store goods under
customs control. It is also known as Public Customs Bonded Warehouses.


https://en.wikipedia.org/wiki/Duty_(economics)
https://en.wikipedia.org/wiki/Government
https://en.wikipedia.org/wiki/Customs
https://en.wikipedia.org/wiki/Bond_(finance)
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Type C customs warehouse : A type C customs warehouse is a private
customs warehouse. This means that only the administrator of the
customs warehouse (warehouse keeper) can store goods in it. These
goods do not have to be his property, for that matter: he can also store
goods on behalf of others. In that case as well, the warehouse keeper
will remain responsible to Customs for the goods kept in storage.

Type D and E customs warehouses : Type D and E customs warehouses
are private customs warehouses, which means that only the
administrator (warehouse keeper) is allowed to store goods in them.

Free warehouse : A Public Bonded Warehouse is a building or premises
guarded and locked by Customs. Within this building or these premises,
anyone can store goods.

Special economic zone or Free zone : Unlike a free warehouse, a special
economic zone is not a building or premises, but a location. This
location is a geographical area which has been carefully charted and
recorded. Sometimes these areas are known as bonded logistics parks



https://en.wikipedia.org/wiki/Special_economic_zone
https://en.wikipedia.org/wiki/Bonded_logistics_park

CusTOMS BONDED WAREHOUSE

Customs bonded warehouse is a secure location at which you can
store, export, and import goods.

Imported freight must be inspected and approved by Customs agents
before it can be delivered to its destination. When imported freight is
stored in a non-bonded warehouse, the importer must immediately
pay taxes on the goods and have them inspected no matter where
they’re going next.

Reason to move towards Customs Bonded Warehouses
Long-Term Storage
Deferred Duties
Ideal for Storing Restricted Goods
Convenient for International Shipping
Stress-Free Relationship



CONSOLIDATION WAREHOUSING

A form of warehousing that pulls together small shipments from a
number of suppliers in the same geographical area and combines
them into larger, more economical, shipping loads intended for the
same area.

Benefits of consolidated shipping.
Cost efficient
Reduced damage risk
Improved quality control
Potential consolidated shipping challenges
Securing a carrier
More time spent planning

Time consumption



DISTRIBUTION CENTER

A distribution center for a set of products is a warehouse or other
specialized building, often with refrigeration or air conditioning,
which is stocked with products (goods) to be redistributed

to retailers, to wholesalers, or directly to consumers.

Distribution centers are usually thought of as being demand driven

A distribution center can also be called a warehouse, a DC,
a fulfillment center, a cross-dock facility, a bulk break center, and
a package handling center.

Difference between a warehouse and a distribution center

A warehouse is used for storing products while a distribution center,
apart from storing products offers value-added services like product
mixing, order fulfillment, cross docking, packaging etc.

A distribution center stores products for relatively lesser
periods compared to a warehouse


https://en.wikipedia.org/wiki/Product_(business)
https://en.wikipedia.org/wiki/Warehouse
https://en.wikipedia.org/wiki/Building
https://en.wikipedia.org/wiki/Refrigeration
https://en.wikipedia.org/wiki/Air_conditioning
https://en.wikipedia.org/wiki/Good_(economics)
https://en.wikipedia.org/wiki/Retailing
https://en.wikipedia.org/wiki/Wholesale
https://en.wikipedia.org/wiki/Demand_chain_management
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A distribution center is customer-centric and is the bridge between a
supplier and its customers. While the role of a warehouse is to store
products efficiently, the role of distribution centers is to efficiently
meet customer requirements

Typically retail and warehouse orders are shipped from a distribution
center and not a warehouse. Basically a warehouse generally doesn’t
serve external customers while a distribution center does

The operations at a distribution center is much more complex than
that at a warehouse. As a result, the distribution centers are equipped
with latest technology for order processing, warehouse management,

transportation management etc.

Visit :
https://www.youtube.com/watch?v=gs9UTVjeINE
https://stories.flipkart.com/category/fliptales/



https://www.youtube.com/watch?v=gs9UTVjeINE

VALUE ADDED SERVICES PROVIDED BY WAREHOUSES

Value added services help to optimize supply chain management,
create higher value and deliver products efficiently to customers.

General Value Added Services Provided by Warehouses

Receiving, inspection and stocking
Full pick, pack and ship
Compliance labeling

Kitting and light assembly
Outbound and returns processing
Quality assurance

Lot control, serialization
Expedited shipment processing

Cross Docking

Cross docking is a logistics procedure where products from a
supplier or manufacturing plant are distributed directly to a customer
or retail chain with marginal to no handling or storage time.
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Inbound / Suppliers Outbound / Customers
-‘““[* Cross - docking *]‘-‘n
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Unloading
Screening
Sorting
Reloading




The process of cross docking will not suit every warehouses needs,
It is therefore important to make an informed decision as to whether
cross-docking will increase the productivity, costs and customer

satisfaction.

Main reasons cross docking is implemented
is to

Provide a central site for products to be sorted and similar products
combined to be delivered to multiple destinations in the most

productive and fastest method. This process can be described as
“hub and spoke”

Combine numerous smaller product loads into one method of
transport to save on transportation costs. This process can be
described as ‘consolidation arrangements’.

Break down large product loads into smaller loads for transportation
to create an easier delivery process to the customer. This process can

. . .
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Pre-Distribution vs. Post-Distribution Cross-Docking

Cross-docking can be broken down into two basic types: Pre-
Distribution and Post-Distribution.

With Pre-Distribution, goods are unloaded, sorted, and repacked
according to pre-determined distribution instructions. In other
words, the customer is identified before the goods even leave the
supplier.

In the Post-Distribution process, sorting is deferred until the proper
facility and customers are chosen, based on demand. That means that
goods may spend a little more time in the distribution or cross-
docking facility

Transloading

Transloading is the process of transferring a shipment from one
mode of transportation to another.



https://www.thebalancesmb.com/cross-docking-in-the-warehouse-2221394
https://en.wikipedia.org/wiki/Shipment
https://en.wikipedia.org/wiki/Transportation
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Transloading Vs Transshipment

Transloading concerns the mechanics of transport, while
transshipment is essentially a legal term addressing how
the shipment originates and is destined.

Difference Between Cross-Docking and
Transloading

Cross-docking is unloading inbound freight from one truck, holding
It in a warehouse or terminal for a very short period of time, and
loading it onto another truck for outbound shipping.

Transloading is when inbound freight is unloaded, the pallets are
broken down, and their contents sorted and re-palletized for

outbound shipping.
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Here is an example of cross-docking: A manufacturer needs to ship
20 pallets of products from the east coast to destinations in Texas,
Florida and California. The 20 pallets are first shipped to a third-
party warehouse in Cleveland, Ohio. A day later, 5 pallets are sent to
Florida, 10 to Texas, and 5 to California on trucks bound for those
destinations. Since the pallets were never unpacked and were only in
the warehouse long enough to move them from one truck to another
truck (and from one dock to another dock), they have been cross-
docked.

Using the same Cleveland, Ohio third-party warehouse, here is an
example of transloading: 5 suppliers of a manufacturer ship a year’s
supply of components to the warehouse. The components are stored
until they are needed, at which time the warehouse picks them,
assembles them into a single shipment, and ships it to the
manufacturing facility.



BREAK BULK WAREHOUSES

Break bulk warehouses

Break bulk warehouse operations are similar to
consolidation except that no storage is performed.

A break bulk operation receives combined customer
orders from manufacturers and ships them to
individual customers.

The break bulk warehouse sorts or splits individual
orders and arranges for local delivery.

Because the long-distance transportation movement
is a large shipment, transport costs are lower and
there is less difficulty in tracking.



CONSOLIDATION VS BREAK BULK

Plant A

Consolidation

Plant B

Consolidation
warchouses

Customer

A B | C

Plant C

Break-Bulk

Customer A

Plant A

Break-bulk
warchouse

Customer B

Customer C
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Warehouses can also be used to postpone, or delay, production

In this case warehouses can be used to postpone, or delay,
production by performing processing and light manufacturing
activities. A warehouse with packaging or labeling capability allows
postponement of final production until actual demand is known.

Processing and postponement provide two economic benefits:

First, risk is minimized because final packaging is not completed
until an order for a specific label and package has been received.

Second, the required level of total inventory can be reduced by using
the basic product (brights) for a variety of labeling and packaging
configurations.

Stockpiling
The economic benefit of stockpiling comes from the need of seasonal

storage.
For example, lawn furniture and toys are produced year-round and primarily

sold during a very short marketing period.



REFRIGERATED WAREHOUSE

Refrigerated Warehouse as an industrial complex comprising
premises, facilities and equipment permanently or temporarily
dedicated to storing refrigerated food and may constitute in itself an
autonomous refrigeration industry, be annexed to another larger
center or have annexs to its activity.

When there is equipment for freezing or handling food, they will be
consider as annexes to the main refrigeration complex..

Depending on usage, a refrigerated warehouse can be classified into:
1. For public use: Those that work as service providers to ensure
proper cold storage of food for others.

2. For private use: They are used to ensure proper cold storage of
food products owned by a particular company.

3. Mixed-use: these work by combining the two applications listed
above, subject to compliance with existing legislation (fiscal,
administrative, etc.).



https://www.centralamericadata.com/en/search?q1=content_en_le:%22refrigeration%22
https://www.centralamericadata.com/en/search?q1=content_en_le:%22Food%22

MATERIALS MANAGEMENT
® IN WAREHOUSE




Material management is a sub-set of warehouse management dealing
exclusively material which contribute the maximum to completion of
the end product.

Materials management is a core supply chain function and
includes supply chain planning and supply chain execution
capabilities.

The objectives of material management are as follows:
Lower the price of the raw materials.

Reduce the cost of production and ensure the smooth flow of
production.

Maintain quality of raw material as well as finished goods.

Maintain good relation with the supplier as to ensure a
smooth flow of raw materials.

Continuous improvement of the skill set of the workers
thereby increasing overall efficiency within the organization.



CLASSIFICATION OF MATERIALS

Classification® refers to the systematic division, grouping or
categorization of materials or store items with reference to some
common characteristic. Classification of materials can be made on
different bases namely nature, manufacturing process, value,
purpose etc.

The store incharge should make a close study of the materials during
the process of storage for the purpose of their (i) safe

custody, (i1) meticulous handling and storing, and (iii) protection
from damages, fire, pilferage, spoilage, etc.

Basis Of Classification Of Materials
On the Basis of Nature

(1) Direct Materials - timber in furniture, cloth in
garments, bricks, sand and cement in building, yarn in

cloth

(ii) Indirect Materials - repair and maintenance stores,
lubricating oils, cleaning materials, cotton rags



On the Basis of Manufacturing Process

(i) Pre-process Stock - raw materials, bought-out parts and
assemblies, and stock in pipeline of materials in transit.

(ii) Intermediate Stock - parts or assemblies which are
manufactured within the factory for use in the final product.

(iii) Finished Goods or Finished Products:
On the Basis of Value

(i) Category ‘A’ -5% to 10% of the total items in the stores
and represent 70% to 85% of the total stores value.

(ii) Category ‘B’ - 10% to 20% of the total items in the stores
and also represent 10% to 20% of the total stores value

(iii) Category ‘C’ - 70% to 85% of the total items in the
stores and represent 5% to 10% of the total stores value



On the Basis of Movement of Stores

(i) Fast Moving Stock

I1) Slow Moving Stock

(ii1) Dormant Stock

Advantages Of Classification Of Materials
1. Helpful in Grouping of Stores Items
2. Easy Location

3. Proper Accounting

4. Proper Care

5. Avoidance of Duplication

6. Standardization



CODIFICATION OF MATERIALS

After having classified or grouped the various items of stores, it is necessary and
useful to codify them.

Codification is the process of assigning a number or symbol to each store
item in addition to its name for making its identification easy and
convenient.

Codification of store items leads to saving in time and labour on account of
substitution of a symbol or number for a longer name.

Codification is necessary as it refers to as allotment of logical and
systematic numbers or alphabets or both (as a mixture) so as to help in
simple but accurate identification of the materials

Advantages of Codification
The following are the main advantages of codification :

1. It avoids the long and unwieldy descriptions.

2. It tries to have accurate and logical identification.

3. It prevents duplication.

4. It standardizes the purchasing as well as storage.

5. It reduces the varieties.

6. It makes purchasing, recording, accounting, computerizing

pricing, costing, location, indexing and inspection efficient and result-
producing.

7. It assures planned and quality production.


https://www.playaccounting.com/exp-ca/ca-exp/costing/

Systems of Codification

1. Alphabetical system

2. Numerical system

3. Decimal system

4. Combined Alphabetical and numerical system
Bins and Racks

Bin 1s a compartment or a separated portion of a particular
almirah, pigeon-hole, cabinet, etc. utilized to store only one
type of materials.

Racks are used for keeping materials inside the store. This
1s just like an almirah either open or close. They are mostly
used for keeping general store items



STOCK KEEPING UNIT

A stock-keeping unit (SKU) is a scannable bar code, most often seen printed on
product labels in a retail store.

The label allows vendors to automatically track the movement of inventory

The SKU is composed of an alphanumeric combination of eight-or-so
characters.

A Stock Keeping Unit or SKU is a number that is assigned to a product for the
purpose of inventory management and ease of tracking.

The Importance of SKUs
Identifying a specific product

Tracking inventory to know how many of a specific product is
available

Helping reconcile stock levels of products
Identifying shrinkage in inventory

Determining which products are the most profitable (through
analysis)

Helping identify reorder point for products

Helping customers save time by enabling them to find products
quickly


https://corporatefinanceinstitute.com/resources/knowledge/accounting/auditing-inventory/
https://corporatefinanceinstitute.com/resources/knowledge/accounting/inventory/
https://corporatefinanceinstitute.com/resources/knowledge/accounting/inventory-shrinkage/

UNDERSTANDING STOCK KEEPING
UNITS

SKUs are by stores, catalogs, e-commerce vendors, service providers,
warehouses, and product fulfillment centers to track inventory levels.

Scannable SKUs and a POS system mean that it is easy for managers to
determine which products need to be restocked. When a customer buys
an item at the point-of-sale (POS), the SKU is scanned and the POS
system automatically removes the item from the inventory as well as
recording other data such as the sale price. SKUs should not be
confused with model numbers, although businesses may embed model
numbers within SKUs.

Stock Keeping Units vs. Universal Product Codes

If a company provides the SKU to advertise a certain discounted
refrigerator, shoppers cannot easily view the same refrigerator at other
sellers based on the SKU alone. This stops competitors from matching
advertised prices and poaching customers. In contrast, universal product
codes (UPCs) are identical regardless of which business is selling the
items.



https://www.investopedia.com/articles/investing/020116/how-analyze-companys-inventory.asp

MATERIALS TURN IN WAREHOUSE

FIFO stands for First In, First Out. It is as simple as it sounds. When
using this method of warehouse management, the oldest stock of
inventory is shipped out first.

The FIFO procedure for distribution is a solid strategy to
choose if the products in your warehouse have a shelf life.

Items like batteries, beauty products, fashion and apparel,
nutraceuticals and supplements all need to move quick.

When using a FIFO method, the oldest inventory moves first.

In the most simple terms, FIFO warehousing compares to the
method you might use to keep your refrigerator at home
organized. When you’re running low on milk, you likely buy a
new gallon and place it behind the almost empty gallon.

FIFO can be a cost-effective method to manage warehouse
inventory. FIFO allows retailers and ecommerce businesses to
get products to stores and customers quickly.



https://fulfillmentanddistribution.com/how-to-manage-warehouse-inventory/

FEFO

FEFO stands for First Expiring, First Out. Like FIFO, it is as simple
as it sounds. When using this method of warehouse management, the
stock that expires first is shipped out first.

Again, you might compare the FEFO method to a method
you use to organize your refrigerator at home.

Fast-moving consumer goods are good candidates for FEFO
warehousing methods. Warehouses storing pharmaceutical
products and medicines might take advantage of a FEFO
procedure to quickly distribute inventory purchased.



LIFO

LIFO stands for Last In, First Out. In this case, the products that are
moved into the warehouse most recently are shipped out first. This
means the new stock takes precedence over the old stock.

LIFO 1s only an option for products that don’t expire. Bricks, sand
and coal might all be warehoused with LIFO procedures.

Benefits of FIFO include:

Reduce spoiled and expired products
Reduce obsolete inventory

Make quality control easy

Minimize the impact of inflation
Keep current inventory value



CONS MIGHT INCLUDE

« Reworking your warehouse space
« FIFO requires tracking your inventory
« REASONS TO USE FIFO PROCEDURES
« Reduced Errors
« Make Warranties Accessible
« Keep Inventory Fresh

« Minimizing the Impact of Rising Prices



MATERIAL HANDLING EQUIPMENT

Material handling equipment is any tool used to aid in the movement,
protection, storage, and control of materials and products.

A wide variety of useful equipment that makes safely moving heavy
materials or large volumes of materials easier.

Material handling directly impacts productivity in warehouses,
manufacturing plants, and distribution centers. An inefficient facility causes
errors and delays, eroding customer loyalty and making it easier for your
competition to snatch away business

Storage and Handling Equipment

. Storage equipment 1s used to hold materials while
they wait to be transported from the manufacturer or
wholesaler to their final destination



CONT..

Examples of storage and handling equipment include:

» Racks: such as pallet racks, drive-through or drive-in racks, push-
back racks, and sliding racks

« Stacking frames: these are interlocking units that enable stacking
of a load so crushing doesn’t occur

* Shelves

 Bins and drawers

» Mezzanines: elevated floor systems that are installed between the
production floor and ceiling in order to provide additional storage

space. Most of these structures can be dismantled and moved with
ease.

Engineered Systems

This type of material handling equipment are typically automated
units that work together to enable efficient storage and
transportation of large materials or large volumes of materials
around the production floor



AS/RS: Automated Storage and Retrieval Systems (abbreviated as
AS/RS) are large automated structures that involves racks, aisles and
shelves that are accessible by a type of mechanized shuttle system
(like a cherry picker) for the quick retrieval of items.

« Conveyor systems: Automated conveyor systems carry heavy
materials to specified destinations using belts, flexible chain, or live
rollers. It is a highly efficient equipment to move large volumes of
material quickly.

» Robotic delivery systems— These automated systems are ideal for
moving products on an assembly line or transporting goods
throughout a plant or warehouse.

« Automatic guided vehicles— These vehicles are mobile robots that
follow specific markers or wires in the floor to move large materials
around a manufacturing facility or warehouse. Vision, magnets, or
lasers can also be used as methods for AGV navigation.



CONT..

Industrial Trucks

Powered industrial trucks, such as forklifts, are used to move large
materials or large quantities of materials around the manufacturing
floor

« Hand trucks— Also known as a dolly, or box cart. Hand trucks are
I-shaped box-moving handcarts with handles at one end, wheels at

the base, and a ledge to set objects on.
« Pallet jacks— These are tools are the most basic form of a forklift

and used to lift and move pallets within a warehouse.
« Pallet trucks— Manual operated or powered industrial forklifts.



WHAT IS PALLETIZATION

Palletization refers to the process of placing goods or materials,
either packaged or bulk, onto pallets. The pallet provides a base for
the goods and materials, thereby promoting the efficient storage,
handling and transport for the combination of goods and the pallet
base, referred to collectively as the unit load.

Materials Handling Systems (MHS) can be defined as “the
set of all pieces of equipment that make possible the
physical movement within the distribution chain —
including the production chain and the warehouse — of raw
material, work in progress and finished goods”.

Handling system are classified as

‘mechanized, - semi automated, - automated, and
Information- driven.


https://en.wikipedia.org/wiki/Unit_load

CONT..

Various methods of handling goods are used in warehousing, from
manual through to

Automated or robotic systems, and a broad categorization could be:
- Manual handling;

- Manually operated trucks and trolleys;

- Powered trucks and tractors, operator controlled and driven;

- Powered trucks and trolleys, driverless, computer-controlled,;

- Crane systems;

- Conveyors



CONT..

The principles governing the design and use of handling systems
Include

1. Control of position and movement;

2. Elimination of unnecessary movement and minimization of the
necessary

movement;

3. Selection of the most appropriate handling method to meet the
system

requirements;
4. Provision of adequate handling capacity;

5. Integration of handling with the storage and other adjacent
operations;

6. Thorough and effective operator training;

7. Effective equipment maintenance for operational
availlabilitv and safetv:



AS/RS (AUTOMATED STORAGE &
RETRIEVAL SYSTEMS

AS/RS Systems for Unit Loads

The basic components of an AS/RS system are:

U Storage medium, eg pallet racking, or shelving for small-item tote
bins;

U Storage and retrieval machines that operate in the storage medium;

U In-feed and out-feed systems, eg Forklift trucks, conveyors, AGVs
Controlling computer.

There are various applications of this principle of automated
storage. They include:

- Small —item storage using ‘mini’ crane installations

- Long load storage of metal bar and tubing using cantilever racking-
often in support of manufacturing operations.

- Paper reel handling using over head traveling cranes fitted with
vacuum lifting heads, moving the reels into and out of vertical stack
storage.



CONT..

The major benefits of AS/RS Systems:

- Cut order fulfillment time in half while
servicing manufacturing operations

- Reduce operations costs

- Maximize utilization of floor space
- Increase inventory accuracy

- No restocking errors

- Fast and accurate service



INVENTORY MANAGEMENT

Inventory management is a step in the supply chain where inventory
and stock quantities are tracked in and out of your warehouse.

Inventory management is the fundamental building block to
longevity. When your inventory is properly organized, the rest of
your supply-chain management will fall into place.

Inventory management is the act of keeping track of a company’s
stocked goods and monitoring their weight, dimensions, amounts,

and location.

The goal of inventory management is to minimize the cost of
holding inventory by helping business owners know when it’s time
to replenish products, or buy more materials to manufacture them.

Effective inventory management is essential for ensuring a business has
enough stock on hand to meet customer demand. If inventory
management is not handled properly it can result in a business either
losing money on potential sales that can’t be filled, or wasting money by
stocking too much inventory.



BENEFITS OF INVENTORY
MANAGEMENT

. Increased Sales

. Shorter Lead Times

. Improved Information Transparency
. Increase in Customer Loyalty

. Decreased Stock Outs

. Lower Costs
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TYPES OF INVENTORY COSTS

Ordering costs

Ordering costs, also known as setup costs, are essentially costs
Incurred every time you place an order from your supplier.

Holding costs

Also known as carrying costs, these are costs involved with storing
Inventory before it is sold.

Shortage costs

These costs, also called stock-out costs, occur when businesses
become out of stock for whatever reason.

Spoilage costs
Perishable inventory stock can rot or spoil if not sold in time



INVENTORY CONTROL

Inventory control iIs concerned with the periodic review
of materials in stock to detect those not required for
planned production or for other purposes not required
and whether obsolete materials continue to occupy
storage space until removed from stores.

The inventory control methods give us a means for
determining an optimal level of inventory as well as how

much should be ordered and when.



COMMON INVENTORY CONTROL
METHODS

ABC Analysis

This analysis categorizes items based on their annual consumption
value. Sometimes, Inventory Managers can use Pareto’s

Principle for classification. Pareto’s Principle classifies the important
items in a certain group that usually constitute a small portion of the
total items in the group. Then, the majority of the items, as a whole,
will seem to be of minor significance. Here is how ABC Analysis
looks like:

A: 10% of total inventories contributing to 70% of total consumption
value.

B: 20% of total inventories, which account for about 20% of the
total consumption value.

C: 70% of total inventories, which account for only 10% of the total
consumption value.



https://www.investopedia.com/terms/p/paretoprinciple.asp

CONT..

FSN Analysis

This analysis classifies inventory based on quantity, the rate of
consumption and frequency of issues and uses

Fast Moving (F) — Items that are frequently issued/used
Slow Moving (S) — Items that are issued/used less for a certain period

Non-Moving (N) — Items that are not issued/used for more than a certain
duration

VED Analysis

This is an analysis whose classification is dependent on the user’s
experience and perception. This analysis classifies inventory according
to the relative importance of certain items to other items, like in spare
parts.

Vital — inventory that consistently needs to be kept in stock.
Essential — keeping a minimum stock of this inventory is enough.
Desirable — operations can run with or without this, optional.




CONT..

GOLF Classification:

The GOLF classification of inventory items is done considering the
nature of suppliers. As the source of supply of different items are
different, with a view to determining the lead time, order quantities,
safety stock and terms of purchase and payment. Here, under this
classification:

G = Government controlled supplies : O = Open market supplies
L = Local supplies : F = Foreign market supplies.
XYZ Analysis:

It is based on the closing inventory value of different items. Such
classification is done every year at the time of annual stock taking and
items having highest inventory- valuation are classified as ‘X’, while
those with low investment in them are termed as ‘Z’ items.

Other items are ‘Y items whose inventory value is neither too high nor
too low. This type of analysis is particularly useful in identifying the
items requiring maximum care and attention during storage.



CONT..

SDE Classification:

Under this analysis, ‘S’ stands for scarce items which are in short
supply, ‘D’ refers to the difficult items meaning the items that might be
available 1n the indigenous market but cannot procured easily while ‘E’
represents easily available items, may be from the local market.

HML Classification:

The HML classification is similar to the ABC classification, except for
the fact that instead of consumption values of items, their unit values are
considered. Items are classified on the basis of their unit values into:

H = High value items.
M = Medium value items.
L = Low value items.



CONT..

S-OS Classification:

This analysis is based on the nature of suppliers and period of their
availability. This is useful for deciding the time of purchase or
procurement, so that the cost of materials and the holding cost may be
balanced. Here, the two classes are:

S = Seasonal items
OS = off seasonal items i.e., items available throughout the year.
FNSD Classification:

Based on the consumption pattern of the items, the FNSD classification
calls for classification of items as

F = Fast moving items

N = Normal moving items

S = Slow moving items

D = Dead items or non-moving items.



WASTE

Waste can be defined as any production activity that utilizes
resources but does not add any value for the customer.

Since these wastes add to the cost of products, they either reduce the
profit the manufacturer makes or inflate the price that the customer
needs to pay.

7 types of warehouse waste:
Over-production
Over-processing
Transport
Motion
Waiting
Inventory
Defects



CONT..

1. Over-Production Waste

When you produce more products than your customers want or faster than
they need them, you get over-production waste. It leads to excess inventory
which raises the cost of managing stock.

Causes of Over-Production Waste

A Stubborn Commitment to Historical Processes

Inefficient Machinery

Combat Over-Production

Adopting a Data-Based Approach to Inventory Management
Upgrade Set-Up Capabilities of Machinery



CONT..

2. Over-Processing Waste

Over-processing is doing more work than required, such as painting
a section of a product that the customer will never see. Unlike over-
production or inventory waste, over-processing waste is a little
harder to assess.

Causes of Over-Processing Waste

Oftentimes, over-processing waste arises from ambiguity.
Poorly developed standards, processes, and specifications
leave judgement about work and due diligence up to staff

Combat Over-Processing

To start, you can create Standard Operating Procedures
(SOP) that provide clear guidance to employees about your
warehouse processes.



http://leanmanufacturingtools.org/121/waste-of-overprocessing-causes-symptoms-examples-and-solutions/
https://www.template.net/editable/5807/warehouse-standard-operating-procedure

CONT..

3. Transport Waste

When warehouses move products unnecessarily, they contribute to
transport waste. Transport waste leads you to rent or purchase unneeded
warehouse space and excessive inventory

Common Causes of Transport Waste

Poor warehouse layout , Double handling, Inventory shuffling for
accessibility, Large batch sizes, Multiple storage locations.

Combat Transport Waste
Managers should rethink the layout and align it to warehouse processes
4. Motion Waste

Think of all the people running around to keep a warehouse operational.
Undoubtedly, these individuals work incredibly hard, but they often
work harder than they need to. When people move more than necessary,
this is known as motion waste.



https://www.logiwa.com/blog/optimize-warehouse-layout

CONT..

Causes of Motion Waste

Motion waste comes down to a poor layout, poor organization of products
and tools, and limited space. Poor processes and work methods can also be
the cause of motion waste.

Combat Motion Waste
5S training exercise : Sort, Set in Order, Shine, Standardize, Sustain
5. Waiting Waste

Time is a precious resource and many warehouses casually waste it.
Examples of waiting waste are:

People waiting while a machine processes/produces a specific product
Products waiting to go through the next step in the assembly line
Products waiting for shipping to a store, back to the customer, etc.



Causes of Waiting Waste

Unscheduled downtime, Poor internal communications, Production
bottlenecks, Long set up times, Labor shortages, Poorly developed
processes, Unscheduled employee absences

Combat Waiting Waste

Practice Preventative Maintenance
Standardize Training Across Your Team
6. Inventory Waste

Inventory waste is the unnecessary accumulation of everything from
raw materials to work-in-progress (WIP) materials to finished
products. Every piece of excessive inventory costs money, and this
ties up cash, negatively impacting a warehouse’s cash flow



CONT..

Causes of Inventory Management Waste
Over-production often causes inventory waste
Combat Inventory Management \Waste

Addressing over-production waste effectively reduces inventory
waste. This means taking a data-driven approach to inventory
management, improving the set-up times of machines or replacing
them altogether, and building a stronger relationship with suppliers.

7. Defects Waste

Defects waste occurs when warehouses make mistakes
during processing or produce faulty products that need to
be re-made or shipped back

Any mistakes during warehouse processes can fall into the
category of defects waste



CONT..

Common Causes of Defects Waste

Defects waste is usually caused by poor training, unclear procedures
and warehouse processes, operating errors, and bad suppliers.

Combat Defects
Warehouses combat defects waste by taking the following steps:
Assessing existing warehouse processes and improving them

Assessing the training/skills of current employees and re-training
where necessary

Evaluating current suppliers to ensure they are meeting agreed-
upon service level agreements and ending the relationship with
suppliers who fail to do so.



https://searchitchannel.techtarget.com/definition/service-level-agreement
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PERFORMANCE MANAGEMENT

“What you do not measure, you cannot control”.

From a warehouse perspective this means that you have to ensure
accuracy, quality, timeliness and cost effectiveness within the
Processes you contro.

Why do we need to measure
ensure customer satisfaction:

ensure that there is a culture of continuous improvement
within the operation;

discover potential issues before they become major problems;
train staff in the right areas; and

reward staff where appropriate.



What should we be measuring?

According to Ackerman (2003), we should be measuring four areas
within the warehouse:

e o reliability; -Reliability includes on-time delivery, fill rates
and accuracy. Order cycle time 1s probably the best
measure of flexibility as it covers all aspects of the
customer order process.

e o flexibility; - Flexible operations adapt to changing
circumstances quickly and without disrupting the rest of
the operation.

e e Cost; - Cost measurements include cost as a percentage
of sales and productivity against labour hours

e @ asset utilization - Asset utilization will include efficient
use of warehouse space, MHE, staff and storage equipment



One of the main things to understand is that in terms of performance
measures,

e @ monitor performance against the criteria that are important to your
customers (delivery of the perfect order);

e @ monitor performance against the criteria that are important to you
(costs).

How to choose the right performance measures

In order to choose the most appropriate measure you need to undertake :
e e Understand your business and its strategy.

e e Decide on the objectives.

e e Understand which KPIs are likely to assist in meeting the objectives.
e e Align the KPIs to others within the company.

e e Ensure that everyone works towards achieving the targets — nominate
KPI owners.

e e [f targets aren’t achieved, analyse the reasons why and introduce
processes to enable achievement.



WAREHOUSE KPI'S

Warehouse efficiency is more than ensuring a smooth flow of
products into and out of the warehouse - it's about achieving and
maintaining optimal performance.

Key Performance Indicators (KPIs) are a measurable value tied to
key business objectives and are important for setting long-term
profit and production goals.

Measurement/Metrics:

Metrics are a valuable measuring tool but they can be overwhelming
If your tracking too many of them.. Each business must decide what
metrics are valuable and track for production and trend purposes.
Metrics need to be evaluated interdependently and find their

relationships.



WAREHOUSE KEY PERFORMANCE INDICATORS

INTERNAL KPI's
* Perfect Orders
» On-Time Deliveries
* Inventory Accuracy

+ Inventory Carrying Cost

* Inventory Turns

* Order Cycle Time

* Order Entry Accuracy
* Workforce Utilization
« Shipping Accuracy

* Order Fill Rate
* Customer Satisfaction

SUPPLIER KPI's
* Inbound Cost/Order Value

« On-Time Deliveries

« Lead Time

« Fill Rate

*|T / Technology Resources
» Service Flexibility

* Attitude

» Returns Policy

» Value Added Services

* VIVl Capabilities

» Ease of Doing Business
» Ethics / Compliance

source

CUSTOMER KPI's

+ Profitability

» Sales Volume

* Growth Potential

» Credit/ Payment History
+ Shared Strategic Vision
» Return Rate

» Gustomer: Viability

« Order Frequency

* Loyalty

+ Cost to Serve

» Competitive Pressure

» Hassle to Serve

iz PROMAT




Inventory KPIs
1. Carrying Cost of Inventory

Every warehouse manager knows that stagnant inventory
COSts money.

Inventory Carrying Rate x Average Inventory Value =
Carrying Cost of Inventory

2. Inventory Turnover

(Cost of Goods Sold) / (Average Inventory) =
Inventory Turnover

The inventory turnover KPI quantifies how many
times per year your distribution is able to go
through its entire inventory



3. Inventory-to-Sales Ratio
The inventory-to-sales ratio is affected by economic conditions and a

company’s ability to weather unanticipated disruption.

(End of Month Inventory Balance) / (Sales for Same Month) = Inventory
to Sales Ratio

4. Inventory Accuracy

The accuracy of your physical inventory should correspond with that
listed in your data but, realistically, there’s often a disparity between the
two in any large distribution center

(Database Inventory Count) / (Physical Inventory Count) = Inventory
Accuracy

5. Inventory Shrinkage

Inventory shrinkage is a KPI used to monitor the loss of inventory due
to theft, damage, clerical error, lost items, obsolescence or supplier
fraud.

((Cost of Recorded Inventory — Cost of Physical Inventory)) / (Cost of
Recorded Inventory) = Inventory Shrinkage



6. Order Lead Time

Order lead time, more commonly known as just lead time, refers to
the length of time 1t takes for a customer to receive an order once it’s
been placed.

Supply Delay + Order Delay = Order Lead Time



Picking KPIs

7. Perfect Order Rate

This KPI measures how many orders your warehouse delivers
without incident. In order to meet this standard, the correct item
must have shipped on time and been received in good condition by
the customer who ordered it.

(Orders Completed without Incident) / (Total Orders Placed) =
Perfect Order Rate

8. Order Picking Accuracy

In addition to tracking shipment and delivery status, you
should also measure order picking accuracy.

(Total Number of Orders) / (Perfect Order Rate) = Order
Picking Accuracy

LLean distribution practices eliminate waste and streamline
order-picking processes to help maintain a higher order
accuracy rate



https://legacyscs.com/lean-warehousing-5s-best-practices/

9. Units per Transaction

Units per transaction (UPT) is a common metric for many
businesses.

(Number of Units Sold) / (Number of Transactions) = Units per
Transaction

10. Back Order Rate

Your warehouse’s back order rate is a telling indicator of
whether you're successful at forecasting purchases and
inventory supplies.

(Orders Unfulfilled at Time of Purchase) / (Total Orders
Placed) = Back Order Rate



Distribution KPIs
11. Rate of Return

Rate of return is an incredibly useful KPI in a distribution center,
especially when segmented by cause for return

(Number of Units Returned) / (Number of Units Sold) =
Rate of Return

12. Cost per Line

In receiving, the cost per line KPI is used to measure the
cost to receive a line item on a purchase order

(Total Cost of Receiving) / (Total Line Items) = Cost per
Line



Receiving KPIs
13. Receiving Efficiency

Receiving efficiency is a metric used to evaluate warehouse
workplace productivity when receiving stock

Volume / (Number of Man Hours) = Receiving Efficiency
14. Receiving Cycle Time

The receiving cycle time reflects the total amount of time it
takes to process a delivery. A short receiving cycle time is a
clear indicator of an efficient delivery process, whereas a
long receiving cycle time points to process inefficiencies.

(Total Time for Delivery) / (Number of Deliveries) =
Receiving Cycle Time



Put Away KPlIs

15. Accuracy Rate

An effective and efficient put away process is one of the most
critical components of good warehouse management because it has
downstream effects on fill rates, which can lead to congestion in
staging areas

(Inventory Put Away Correctly) / (Total Inventory Put
Away) = Accuracy Rate
16. Put Away Cost per Line

The put away cost per line KPI is essentially the same
thing as the receiving cost per line KPI, with the clear
exception that it measures the cost to put away a line item
on a purchase order.

(Total Cost of Put Away) / (Total Line Items) = Put Away
Cost per Line



17. Put Away Cycle Time

Again, similar to receiving cycle time, put away cycle time measures
the total amount of time it takes to put away items. A short put away
cycle time is an indicator of an efficient process

(Total Time for Put Away) / (Total Time) = Put Away Cycle
Time

Safety KPI
Cultural KPI
E Commerce KPI
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IN LSCM

A huge advance in information technology has already taken place in all
the industries including changes in the logistics and supply chain. A fast
data transfer is a result of information technology in supply chain
management resulting in increased cooperation.

Information Technology helps to restructure the entire distribution set up
to achieve higher service levels and lower inventory and lower supply
chain costs.

Information technology is simple the processing of data via
computer: the use of technologies from computing, electronics, and
telecommunications to process and distribute information in digital and
other forms.

Supply chain management (SCM) is concerned with the flow of products
and information between supply chain members’ organizations. Recent
development in technologies enables the organization to avail information
easily in their premises. These technologies are helpful to coordinates the
activities to manage the supply chain. The cost of information is decreased
due to the increasing rate of technologies. In an integrated supply chain
where materials and information flow in a bi-directional, Manager needs
to understand that information technology is more than just computers.



The different role of IT in logistics and supply chain are:
1. Electronic Commerce

Electronic commerce includes, e-mail, electronic fund transfers,
electronic publishing, image processing, electronic bulletin boards,
shared databases and magnetic/optical data capture.

2. Electronic Data Interchange

EDI describes both the capability and practice of communicating
information between two organizations electronically instead of
traditional form of mail, courier, & fax. The benefits of EDI are:

. Quick process to information.

. Better customer service.
Optimize paper work.

Increased productivity.

Improved tracing and expediting.
Cost efficiency.

Competitive advantage.

® NS otk W

Improved billing.



3. Bar Coding and Scanner

Bar coding is a sequence of parallel lines of different thickness with spaces in between.
These bars are nothing but the items of information in the codified form, which can be
read with the help of a scanner. The information printed in bar code includes country
code, manufacturer name, product details, date of manufacture, material content etc.
These details are required at user end for inventory management.

Bar Coding and Scanner has reduced paper work and processing time. It has increased
logistics system productivity through speed, accuracy and reliability.

4. SKU DIM:

This SKU (Stock Keeping Unit) DIM capturing is done by weight machine integration.
During previous years this was done manually and it was time consuming. Now with
the help of this DIM, length, width, height, weight of the consignment is measured
without any much hassle and moreover here we can avoid revenue leakage, because in
our experience we have seen users capturing wrong dimensions which lead to wrong
calculation during billing.



5. RFID

RFID is an Automatic ldentification and Data Capture (AIDC) technology. RFID
first appeared in tracking and access applications during 1980.

RFID-based systems allows for non contact reading and are effective in
manufacturing and other environment where bar codes could not survive.

These are used as an alternative to Barcodes to communicate the inventory data to
the reader via radio waves. RFID wirelessly exchanges information between a tagged
object and a reader.

RFID has improved the ability of manufacturers to better manage the inventory
levels. It has improved the tracking, logistics and planning operations.

6. Case ID Capture

This ID is used to capture information on cases, where for each SKU, box case will
be defined with number of SKU units kept inside each unique product cases.

In some cases information will be flown and measured towards UOM which is
mentioned as CASES.



7. Route Optimization

Truck routing, delivery scheduling and fleet management software solutions help hundreds of private
fleet and logistics operators to cut transportation costs every day — giving a fast return on software
investment.

Some of the uses of this route optimization are:

* Reduce total mileage for lower fuel bills

* Fully utilize the fleet for maximum distribution efficiency

* Cut overtime and agency bills with improved driver productivity
 Optimize the distribution networks to reduce overall transportation costs
8. GPS Tracking (Track & Trace)

New and growing logistics companies are quite apprehensive and skeptical about transport
management, claiming that it will only result in increased expenses that could eventually hurt their
business in the long run. This is a common misconception about GPS tracking.

The benefits of GPS Tracking system includes below:
* Real time monitoring of the shipment

* Reduced fuel consumption

 Improved productivity

» Better Customer Service



9. Last mail Delivery Tracking on Mobility

Last mail delivery plays a vital role in SCM. Now days B2C transaction is increased and every end customer
expects the delivery on time. To active this, TAT service providers are very key on delivery information capture
and reflecting it in the online sites.

Technology in the Warehouse
1. WMS

Warehouse management systems have advanced considerably in the last couple of decades. In the process they
have made many warehouse activities faster for people to perform and generated efficiencies to reduce labour-
intensiveness

1. Scanning Technologies

Technologies such as barcode scanning and RFID have taken away much of that administration effort, by allowing
operatives to simply scan a pick face and enter picked quantities on a keypad.

1. Voice Technology

By adding voice-guidance to the range of WMS functionalities, a warehouse operation becomes even more
efficient, as operatives no longer need even to look down at a display to see their work instructions.

1. 1oT Implementation

The Internet of Things is the overarching concept (not an individual item) that informs how you control all the
moving parts of your warehouse.



1. Warehouse Automation

The mother of all warehouse technologies, warehouse automation has been responsible for
more warehouse labour reduction than any other innovation

1. The Paperless Warehouse

Fast forward to the warehouse of today, and you’ll notice far less in the way of paper about
the place. WMS software, scanning solutions, and other IT applications in the
warehouse have eradicated the vast majority of paper forms and documents from the
warehouse environment.

IT helps / Benefits the warehouse in the following aspect

1) Seamless flow of information

2) Availability of real time data essential for right decision making.
3) Fast execution of order fulfillment and replenishment cycle.

4) Ease In interaction with internal as well as external customer.

5) Make handling of large data base very easy

6) Error free execution

7) Application of best practices through IT

8) Least dependency on personal expertise

9) Availability of multidimensional report for decision making.



WAREHOUSE DOCUMENTS CHECKLIST

The following documents should be maintained (in chronological order)and made available for

inspection by monitors, program management, and anditors.

As these documents are used to develop many management and financial reports, procedures
should be 1n place for adequately safeguarding them against improper access and loss.

1 Recerving waybills/notes

2 Distribution plans

3 Dispatch authorizations

4 Dhaspatch waybills (preprinted and prenumbered)
5. Wayhill tracking documentation

6. Tally sheets (loading and offloading)

7.Casual laborer attendance sheets

g Stack cards (by commodity and by shipment)

9 Separate warehouse ledgers for:



(a) Each commodity type and shipment number

(k) Damaged/unfit commeodities

( ¢ ) Commodity loans/transfers

10 Commodity reconstitution records

11 Commodity disposal/destruction records

12 Warehouse fumigation records/reports

13 Warehouse inspection reports

14 Warehouse phvsical inventory count sheets/reports
15 Loss (damage) reports (preprinted and prenumbered)
16 Internal loss claim records and backup documents

17 Warehouse daily reports

18 Warehouse monthlyv reports

19 Commaodity status reports

20 W arehouse assets/eqguipmment list



WAREHOUSE MANAGEMENT SYSTEM (WMS)

A warehouse management system (WNMS) 1s a software application designed to support and
optimize warehouse functionality and distribution center management. These systems facilitate
management i using simplified automatic technologies useful 1in daily activities like planning,
organizing, staffing. directing, warechouse keeping and controlling the utilization of available
resources, to move and store materials inside, around and outside of a warehouse, while
supporting staff in the performance of material movement and storage 1n and around a

warehouse, without causing any large scale disruption to business resources.
WNMS Important
Inventory Control and Management

A Warehouse Management System enhances inventory management by decreasing inventory
levels, improving order fulfillment, and reducing order cycle time. A Warehouse Management

solution makes inventory management a much faster, easier and efficient task. With information
that 1s updated in real-titme, Warehouse Management Systems provide quick, accurate feedback
s0 companies can respond faster to the demands of their customers.

Customer Service and Tracking

Your warchouse i1s an important part of vour customers’ buving experience. Making sure
products ordered are in stock and customers get what they purchased 1s crucial to providing good
customer service. WMS improves picking accuracy so orders are correct the first time.



Company Productivity

A Warehouse Management Svystem adds efficiency, consistency and quality control to the

process by helping vou move goods through vour warehouse at maximum speed, improving
every stage of the fulfillment process.

Return on Investment

The right Warehouse Management System can improve vour sales and increase profits not

simply by helping vou sell more, but by selling faster and more accuratelv to happier customers.

ERP Integration

A good Warehouse Management Svstem will integrate with vour existing business management
system so yvou don’'t have to replicate systems or procedures.

Meet and Exceed Compliance Regulations

Businesses today are faced with challenging supply chain and government regulations, while
also trying to meet consumer demands and remain competitive. A WMS gives businesses the

tools needed to be competitive while also staying compliant with regulations.
10 Benefits Q}f Choosing The Correct WMS

1. Optimized Processes

2. Efficient Labor Allocation

3. Emplovee Morale

4. Improved Supplier and Customer Relationships

5. Reduced Operational Expenses

6. Better Inventory Balance



7. ERP Integration

8. Improved Security and Safety

9. Transparency and Visibility

10. Continuous Improvement

Tyvpes of Warehouse Management Systems

There are four basic types of warchouse management systems that are commonly implemented

by a 3PL business:

1.

2.

3.

4.

Standalone WHS
Supply chain execution modules
Integrated ERP svystems

Cloud-based WMS.

STANDALONE WAREHOUSE MANAGEMENT SYSTEM

A standalone WMS 1s often the lowest in price but also tends to lack manv of the benefits
from an integrated WMS solution. Standalone systems are the most basic and are only
used for their wareshouse management features. They are a typical on-premise type

system that 1s used with the business’s original hardware and network.



A business that decides on a standalone WMS can expect to have the following features:
» Expiration Date Tracking
» DBarcode Scanning
» Cycle Counting
» slotting
» Put-away
+» Eecerving
« Picking
» Packing

« Shipping
SUPPLY CHAIN EXECUTION MODULES

A warehouse managerment svstem can be considered a subcategory under supply chain
management (SCHM). Using a supply chain module as your WIS requires that yvour
business inwvests in supply chain applications that also provide warehousing features. Thas
enables a 3PL warchowuse business the abilityv to explore nmumerous benefits associated
wwrith SO

INTEGEATED ERP SYSTEMS

EFRP (enterprise resource planning) software 1s a powerful solution that combines many
capabilities found i1n other systems. It 1s one of the best choices for a business looking to vastly

improve its sofivware solutions and 1s considered one of the top warcshouse management systerms.

EFRP 1s a specialized syvstem that can offer a solid supply chain execution and scalabality,
incorporating most of the core applications that enable a 3PL. to operate smoothly. Those core
application can include, but aren™t limited to:

- Supply Chain Planning
- A cocountirng
- Customer Relationship MNManagement

- Human R esources



CLOUD-BASED WAREHOUSE MANAGEMENT SYSTEM

A cloud-based WMS 1s a web-based, centralized-computing model that employs cloud
technology. Cloud-based WMS 15 often provided using “software-as-a-service”™ (Saa$S) and 1s
noted for its quick scalability and deployment. It can supply the same benefits of a more
traditional WMS while also providing faster implementation and lower costs.

Top Warehouse Management Software Systems

Free Trial
WMS Price re‘e i Services served for Top/ Best Feature
period
NetSuite Contact Not available. Advertising, Apparel, | Strategy definition
WMS them for the | Free product Footwear. Food & o
price. tour 1s available | Beverage, Healthcare, for put away and picking up.
Health & Beauty
Manufacturing etc.
Fishbowl Starts from | 14 Days Wholesale and Provides many plugins.
Inventory 34.395/user Manufacturing.

annually.

Multi-currency conversions.




3PL Contact Not available. 3PL. e-comumerce, Centralized management
warehouse them for the | But vou can Eetail, Manufacturing. _
- for multiple warehouses and customer
manager price. request a demo
Softeon Contact Not available. | Retail Beverage. Seamless integration
them for the Manufacturing, _ ) )
e Tzl o to material handling automation
Electromics, 3PL, systems,
Consumer Packaged
Goods.
Infor SCM Contact Mot available. Automotive, Supports early pavment.
them for the | You can Chemical, Aerospace - o
price. request for & Defense, Fashion, 3D Visualization.

demo.

(1l and gas, Health
Care. Electronics,
Food & Beverage and




Free Trial

WNMS Price . Services served for Top/ Best Feature
period
many more.
HizhJump Contact Not available. Automotive & Order picking functionality
them for the Aerospace, Consumer )
price. Packaged Goods & ERP Intcgrations.
Health & Wellness,
Food distribution &
Processing Beverage,
3PL. Retail, Apparel
& Footwear.
Manhattan Contact Not available. Eetail, Consumer Provides more Security options.
Associates them for the Goods, Food
price. Distribution, Apparel
and Footwear, Life
Science, High-Tech
Electronics, 3PL.
TECSYS Starts from Not available. Electrical products, Customizable workflow_ Dynamac slo
WMS 250,000 Health care. 3PL.
This 1s a Industrial distmibution
one tune and Service parts.
license fee.
Astro WNMS Contact Not available. All Industnes Supports integration with ERP system

them for the
price.

You can
request for
demo.




o Thank you




