




Logistics
 Originated from the Greek work Logistikos & the Latin

word logisticus

 Means the science of computing or calculating

 Usage can be traced back to the 17th century when it
was probably used for the first time by the French
army

 Is considered to have originated in the military's need
to supply themselves with arms, ammunition and
rations as they moved from their base to a forward
position



 Gained importance during World War II in army
operations, covering movement of supplies, troops and
equipment

 In recent times Logistics has acquired wider meaning
& is used in business for the movement of raw material
from suppliers to the manufacturers and finally the
finished goods to consumers

 Also referred to as physical distribution



The Broad Scope of Logistics



Definition
 Philip Kotler defines Logistics as “Planning,

implementing and controlling the physical flow of
materials and finished goods from point of origin to
point of use to meet the customer's need at a profit”

 The American Council of Logistics Management
defines Logistics as “The process of planning,
implementing &controlling the efficient, cost effective
flow & storage of raw materials, in-process inventory,
finished goods and related information from point of
origin to point of consumption for the purpose of
conforming to customers' requirements”



 Logistics is not limited to manufacturing
organizations alone

 Logistics is relevant to all types of organizations,
government, NGOs, service related organizations such
as schools, restaurants, hospitals, bank, retail outlets
etc



 Application of management principles to logistics
operations for efficient and cost effective movement of
goods and personnel–Is an integrative process which
optimizes the flow of materials & supplies through an
organization & its operations to the customer

 Is that part of Supply Chain Management that plans,
implements, and controls the efficient, effective,
forward, and reverse flow and storage of goods,
services, and related information between the point of
origin and the point of consumption in order to meet
customers’ requirements

Logistics Management



Logistics – A System Concept



 Concept of logistics is based on the system approach

 Flow of material from supplier to manufacturing plant
to end customer is viewed as a single chain, ensuring
efficiency & effectiveness to achieve customer
satisfaction at lowest possible cost

 Logistics recognizes that all activities of material
movement across business processes

 Are interdependent & need close coordination

 Are to be managed as a system



Objectives
 Primary objectives of Logistics Management

 To move inventory in a supply chain effectively and
efficiently

 To extend the desired level of customer service at least cost

 To achieve this, the following subsets of the primary
objectives need to be achieved
 Inventory Reduction

 Reliable & Consistent Delivery Performance

 Quick Response

 Minimum Product Damages

 Freight Economy

 Quick Response



Logistics Functions
Major Logistics functions are–

 Order Processing

 Inventory Management

 Warehousing

 Transportation

 Material Handling & Storage

 Logistical Packaging

 Information





Order Processing
 Starts when a purchase order is placed by a buyer on

the supplier

 Consists of the following activities

 Order checking for any deviations in agreed or
negotiated terms

 Prices, payment & delivery terms

 Checking the availability of materials in stocks

 Material & Production scheduling to avoid shortages

 Acknowledging the order, indicating deviations, if any



Inventory Management
 Is maintaining the requisite level of stocks to meet

customer requirements simultaneously ensuring
minimal carrying cost

 In the overall supply chain, inventory costs indirectly
chews profits because of inventory carrying costs

 Two approaches to Inventory management
 Cost approach

 Customer satisfaction

Businesses try to strike a balance between these two
approaches

With improvements in infrastructure &communication,
business firms are adopting JIT techniques



Warehousing
 Storage place where finished goods are stored until

they are brought to point of sales

 Location of warehouse impacts the ability of a firm to
deliver desired level of customer service

 In Logistics, warehousing is a key decision area
involving following decisions

 Location of warehousing facilities

 Number of warehouses

 Size & layout of warehouse

 Ownership of warehouse



Transportation
 Goods have to be moved from supplier to buyer through

different transportation modes

 Usually for low value products transportation cost is 20% of
product cost

 Is very critical for perishable goods such as milk, ice-creams

 Common modes are road carriers, railways, airways, ships,
pipelines & ropeways

 Key decisions involved in Transportation is should the firm
have its own fleet or go in for outsourcing?

 Choice of Transportations depends on reach, investment
required, operating costs, expertise & reliability



Material Handling & Storage
 Speed of inventory movement across the supply chain

depends on the material handling methods

 Improper methods of material handling could lead to
product damage and delayed deliveries, resulting in
incidental overheads

 Mechanization & automation in material handling
enhances productivity of logistics system

 Considerations for material handling are volumes to be
handled, speed required for material movement and
level of service to be offered to the customer

 Choice of storage system should maximize space
utilization (floor and cubic) in the warehouse



Logistical Packaging
 AKA Industrial Packaging

 Differs from product packaging which is based
on marketing objectives

 Influences the efficiency of the logistical system

 Plays an important role in damage protection, ease of
material handling and storage space economy



Information
 Logistics is an information based activity of inventory

movement across the supply chain

 Information systems play a vital role in delivering
superior customer service

 Involves usage of IT tools for information
identification codes, access, storage, analysis and
decision support



Scope / Activities of Logistics



Inbound Logistics



Outbound Logistics



Manufacturing Logistics
 AKA Operations / Process / Production Logistics

 The purpose of production logistics is to ensure that each
machine and workstation is being fed with the right
product in the right quantity and quality at the right time

 Ensures that the production resources - 4Ms are used
efficiently

 Involves synchronizing the flow of material with the
production processes

 The concern is not the transportation itself, but to
streamline and control the flow through value-adding
processes and eliminate non–value-adding ones



 Manages the production cycle involving the following 
tasks

 Material planning

 Packaging

 Inventory management

 In-house transport

 Storage



Logistics in the Value Chain



Logistics in the Value Chain
 Concept of Value Chain was formulated by Michael 

Porter

 The Value Chain is composed of value activities and 
margin which is achieved by these activities

 Value activities are divided into two groups of activities

 Primary Activities

 Secondary Activities



Primary Activities
 Those activities which are directed at the physical

transformation and handling of goods& services the
organization delivers to its customers

 Includes the following categories

 Inbound Logistics

 Operations

 Outbound Logistics

 Marketing & Sales

 Services



Secondary Activities
 Those activities which enable and support primary 

activities

 Includes the following categories

 Procurement

 Technology Development

 Human Resources Management

 Firm Infrastructure



Value - Added Role of Logistics
 Four principle types of economic utilities add value to 

a product or service viz

 Form Utility

 Time Utility

 Place Utility

 Possession Utility

 Generally, professionals credit–

 Manufacturing activities with providing form utility

 Logistics activities with providing time & place utility 

 Marketing activities with providing  possession utility 



Logistics for Competitive Advantage



 Concept formulated by Martin Christopher

 3Cs in business are–

 Customer

 Company

 Competition

 All 3Cs are important & healthy for a business & the 
economy

 A buying decision is always triggered by a need / want 
experienced by a customer



 Customer: Whilst making a buying decision, Customer is
attracted by value offered by a company

 Company: Tries to give a better offering to the customer than
competition by efficient & effective utilization of its assets

 Competition: Ensures its assets are almost similar to
industry players

 Hence product differentiation in terms of product quality &
cost is nearly impossible

 Opportunity exists for Company to differentiate its products
& services through superior logistics

 When this happens, Customer sees better value in Company's
products than Competition

 This provides the Company with a means of beating
Competition viz competitive advantage



Module II:

Warehousing Decisions



The Nature and 
Importance of Warehousing

 Part of firms logistics system that stores products at
and between point of origin and point of
consumption.

 Warehousing provides time and place utility
(primarily time) for raw materials, industrial goods,
and finished products, allowing firms to use customer
service as a dynamic value-adding competitive tool.



The Role of the Warehouse in the Logistics 
System

 The warehouse is where 
the supply chain holds or 
stores goods.

 Functions of 
warehousing include:

 Transportation 
consolidation

 Product mixing 
 Cross-docking
 Service
 Protection against 

contingencies
 Smoothing



Transportation Consolidation



Supply and Product Mixing



Objectives of efficient warehouse 
operations
 Provide timely customer service.

 Keep track of items so they can be found readily &
correctly.

 Minimize the total physical effort & thus the cost of
moving goods into & out of storage.

 Provide communication links with customers



 Benefits of Warehouse Management

 Provide a place to store & protect inventory

 Reduce transportation costs

 Improve customer service levels

 Complexity of warehouse operation depends on the
number of SKUs handled & the number of orders
received & filled.

 Most activity in a warehouse is material handling.



Costs of operating a warehouse
 Capital costs

 Costs of space & materials handling equipment

 Operating costs

 Cost of labor

 Measure of labor productivity is the number of units
that an operator can move in a day



Basic Warehousing Decisions



Basic Warehouse Decisions:       A 
Cost Trade-off Framework
 Ownership

 Public versus contract versus private

 Centralized or Decentralized Warehousing

 How many

 Location

 Size

 Layout

 What products where



Ownership – Types of Warehouse
 Public Warehousing

 Private Warehousing

 Contract Warehousing



The Ownership Decision

 Factors to consider
 Throughput volume

 (because of fixed costs)

 Stability of demand

 Density of market area to be served

 Security and control needs

 Customer service needs

 Multiple use needs of the firm



The Number of Warehouses
 Factors Affecting the 

Number of Warehouses

 Inventory costs

 Warehousing costs

 Transportation costs

 Cost of lost sales

 Maintenance of 
customer service levels

 Service small quantity 
buyers



Basic Warehouse Operations



Warehouse activities
 Receive goods

 Identify the goods

 Dispatch goods to storage

 Hold goods

 Pick goods

 Marshal shipment

 Dispatch shipment

 Operate an information system



Receive goods

 Accepts goods from

Outside transportation or attached factory & accepts 
responsibility 

 Check the goods against an order & the bill of loading

 Check the quantities

 Check for damage & fill out damage reports if 
necessary

 Inspect goods if required



Identify the goods

 items are identified with the appropriate stock-keeping
unit (SKU) number (part number) & the quantity
received recorded

Dispatch goods to storage

 goods are sorted & put away

Hold goods

 goods are kept in storage & under proper protection
until needed



Pick goods

 items required from stock must be selected from 
storage & brought to a marshalling area

Marshal the shipment

 goods making up a single order are brought together & 
checked for omissions or errors; order records are 
updated



Dispatch the shipment

 orders are packaged, shipping documents are 
prepared, & goods loaded on the vehicle

Operate an information system

 a record must be maintained for each item in stock 
showing the quantity on hand, quantity received, 
quantity issued, & location in the warehouse



Warehouse Layout and Design

 Develop a demand forecast.

 Determine each item’s order 
quantity.

 Convert units into cubic 
footage requirements.

 Allow for growth.

 Allow for adequate aisle 
space for materials handling 
equipment.



Warehouse Layout and Design

 Provide for the 
transportation interface.

 Provide for order-picking 
space.

 Provide storage space.

 Provide recouping, office, 
and miscellaneous spaces.



Figure 8-8     
Warehouse Space Requirements



Warehouse Layout and Design

 Basic needs:

 Receiving

 Basic storage area

 Order selection and 
preparation

 Shipping



Warehouse Layout and Design

 Layout and Design Principles:

 Use one story facilities where 
possible.

 Move goods in a straight-line.

 Use the most efficient materials 
handling equipment.

 Use an effective storage plan

 Minimize aisle space.

 Use full building height.



Warehouse Layout and Design: 
Layout and Design Objectives

 Cubic capacity 
utilization

 Protection

 Efficiency

 Mechanization

 Productivity



Warehouse Productivity Metrics
 Units per day

 Employees per unit moved

 Units unloaded per hour

 Units picked per hour

 Units loaded per hour

 Percentage of orders correctly filled

 Productivity ratio = units handled/day divided by     labor 
hours/day

 Throughput = amt of material moved through the system 
in a given time period



Materials Handling
 Definition:  Efficient short distance movement in 

or between buildings and a transportation agency.

 Four dimensions

 Movement

 Time

 Quantity

 Space

 Coordination



Objectives of Materials Handling

 Increase effective capacity
 Use building’s height and minimize aisle space

 Improve operating efficiency
 Reduce product handling

 Develop effective working 

conditions

 Reduce heavy labor

 Improve logistics service

 Reduce cost



Principles of Materials Handling
To effectively plan and control materials handling, the logistics manager should 

recognize some guidelines and principles.
(* deserving special attention)



Packaging

 Interest in packaging is widespread

 Logistics

 Warehousing

 Transportation

 Size

 Marketing

 Production

 Legal



The Role of Packaging

 Identify product and provide information

 Improve efficiency in handling and distribution

 Customer interface

 Protect product



What Is Packaging?

 Consumer (interior) packaging

 Marketing managers primarily concerned 
with how the package fits into the marketing 
mix.

 Industrial (exterior) packaging

 Logistics managers primarily concerned with 
efficient shipping characteristics including 
protection, ability to withstand stacking 
when on a pallet, cube, weight, shape and 
other relevant factors.



Packaging Materials
 Table 8-6 presents a comparison of various packing 

material characteristics.

 Basic considerations include:

 Soft materials

 Plastic

 Environmental issues

 Recycling (reverse logistics)



Bar Coding

 Standard markings that can be read by automatic or 
handheld scanners that allow for labor saving 
logistical activities for all supply chain members.

 Bar Codes contain information regarding:

 Vendor

 Product type

 Place of manufacture

 Product price



Materials-Handling Equipment



Dock Equipment

 Forklifts

 Dock bumpers

 Dock levelers

 Dock seals

 Trailer restraint 
systems

 Pallets



Dock Bumpers



Dock Levelers



Dock Seals



Dock Seals



Trailer Restraint Systems



Trailer Restraint Systems



Pallets and Pallet Movers



Figure 8A-1     Forklift Truck



Figure 8A-2     Pallet Types



Other Materials Handling 
Equipment: Conveyors
 Types

 Roller or gravity style

 Belt style

 Advantages

 Assist in keeping 
inventory records an 
location

 Ability to move goods 
quickly and efficiently

 Disadvantages

 Very expensive

 Relatively inflexible



Other Materials Handling 
Equipment: Other
 Types

 Cranes (overhead 
and wheeled)

 Packers (COFC and 
TOFC)

 Automatic guided 
vehicles

 Advantages

 Ability to handle 
special movements 
quickly and 
efficiently

 Disadvantages

 Very expensive and 
limited use



Cranes



Figure 8A-3     Materials-Handling 
Equipment Top-running



Order-picking and Storage 
Equipment
 Picker-to-part systems - order picker must travel to the 

pick location within the aisle.

 Bin shelving

 Modular storage drawers

 Flow racks

 Mobile storage systems

 Order-picking vehicles



Order-picking and Storage 
Equipment

 Part-to-picker systems - the pick location travels 
through an automated machine to the picker.

 Carousels

 Horizontal

 Vertical

 Mini-load automated storage and retrieval systems 
(AS/RS)



Figure 8A-4     
Order-Picking Equipment



Figure 8A-5     Mezzanines



Types of Materials Handling Equipment – A 
Design Perspective

 Flexible path

 Fork lifts, power lifts/skids

 Very flexible, but usually labor intensive

 Continuous-flow fixed path

 Conveyors, track-guided vehicles

 Expensive but capable; limited flexibility; need high 
volumes to be efficient

 Intermittent-flow fixed path

 Rail-mounted cranes



Equipment Selection Factors
 Physical attributes of the product and its packaging

 Characteristics of the facility

 Time requirements

 Sources of information

 Vendor sales force

 Company engineers

 Consultants

 Similar site visitation and inspection





Meaning and Definition

“The process of moving an item from point 
A to point B.”

“Safe, efficient, reliable, and sustainable 
movement of persons and goods over time and 
space”



Transportation in Logistics:
 The operation of transportation determines 

the efficiency of moving products

The progress in techniques and management 
principles improves the moving load, delivery 
speed, service quality, operation costs, the 
usage of facilities and energy saving.

Transportation takes a crucial part in the  
Logistics Operation

Therefore, transportation is the base of 
efficiency and economy in business logistics 
and expands other functions of logistics 
system



Importance of  Transportation:

Without well-developed transportation systems, logistics 
could not bring its advantages into full play.

A good transport system in logistics activities could provide 
better logistics efficiency, reduce operation cost, and promote 
service quality.

A well-operated logistics system could increase both the 
competitiveness of the government and enterprises.

Transport system is the most important economic activity 
among the components of business logistics systems



Transportation Functionality

Functions of 
Transportation

Product Movement

Product Storage



Product Movement

 Temporal:

-Product is locked up during transit, hence inaccessible

-Positive amount of time is spent in transporting 
material

-Time is a resource[Temporal Resource] expended in 
Transportation

-During the time product is locked up costs are 
incurred in proportion of time

 Financial:

-Administration costs, Salaries, Maintenance costs are 
expended

 Environmental:

Fuel costs are high[Creates air pollution, congestion, 
Noise pollution



Product  Storage

When unloading and loading is more 
expensive then storage

When storage space is limited[situation 
when inventory levels are high]





Principles of  Transportation 

Principles of 
Transportation

Economy of 
Scale

Economy of 
Distance



Types of Transportation



Rail Transport:

Advantages of Rail transport:
 It is a convenient mode of transport for travelling long 

distances.
 It is relatively faster than road transport.
 It is suitable for carrying heavy goods in large quantities 

over long distances.
 Its operation is less affected by adverse weathers conditions 

like rain, floods, fog, etc.

Limitations of Railway transport:
 It is relatively expensive for carrying goods and passengers 

over short distances.
 It is not available in remote parts of the country.
 It provides service according to fixed time schedule and is 

not flexible for loading or unloading of goods at any place.
 It involves heavy losses of life as well as goods in case of 

accident.



Road Transport

 Advantages
 It is a relatively cheaper mode of transport as compared to 

other modes.

 Perishable goods can be transported at a faster speed by 
road carriers over a short distance.

 It is a flexible mode of transport as loading and unloading is 
possible at any destination. It provides door-to-door service.

 It helps people to travel and carry goods from one place to 
another, in places  which are not connected by other means 
of transport like hilly areas.

 Limitations of Road transport
Due to limited carrying capacity road transport is not 

economical for long distance transportation of goods.

Transportation of heavy goods or goods in bulk by road 
involves high cost.



Water Transport
 Advantages:
 It is a relatively economical mode of transport for bulky and heavy 

goods.

 It is a safe mode of transport with respect to occurrence of 
accidents.

 The cost of maintaining and constructing routes is very low  most of 
them are naturally made.

 It promotes international trade.

 Disadvantages:
 The depth and navigability of rivers and canals vary and thus, affect 

operations of different transport vessels.

 It is a slow moving mode of transport and therefore not suitable for 
transport of perishable goods.

 It is adversely affected by weather conditions.

 Sea transport requires large investment on ships and their 
maintenance.



Air Transport:
 Advantages:
 It is the fastest mode of transport. 
 It is very useful in transporting goods and passengers to 

the area, which are not accessible by any other means.
 It is the most convenient mode of transport during natural 

calamities.
 It provides vital support to the national security and 

defence

 Disadvantages:
It is relatively more expensive mode of transport.
 It is not suitable for transporting heavy and bulky 

goods.
 It is affected by adverse weather conditions.
It is not suitable for short distance travel.
In case of accidents, it results in heavy losses of goods, 

property and life.



Transportation Impacts

The speed, cost, and capabilities of 
available transportation have a significant 
economic impact on an area ---Highway, 
rail, freight, transit, shipping 

Countries with better/advanced 
transportation networks and services are 
leaders in industry and commerce

USA, Japan, Germany, ...



What are Current 
Transportation Problems?

1. Financing

2. Congestion

3. infrastructure

4. Safety

5. population

6. Increased truck weights



Multimodal Transportation:



Relative Opening Characteristics by Transportation 

Modes:Operating 
Characteristics

Rail Truck Water Pipeline Air Remarks

Speed 3 2 4 5 1 Air is the fastest

Availability 2 1 4 5 3 Road is the best since they 
can drive from origin to 
destination

Dependability 3 2 4 1 5 Pipeline ranks best-As the 
service is continuous and 
there is no stoppage due to 
traffic or congestion

Capability 2 3 1 5 4 Sea is the best-Can handle 
all types and size of cargo

Frequency 4 2 5 1 3 Pipeline is ranked best-As 
the movement is 
continuous

Composite 
Score

14 10 18 17 16 Lowest rank is the Best-



Transportation Costs: 

Minimum Weights, Loading , Unloading Facilities, Packaging, Damage 
in Transit and special services available from a carrier

Service Performance:
----Transit Time
----Reliability
----Capacity

-----Accessibility
-----Security

Carrier Selection 
Determinants

Transportation 
Cost

Service 
Performance



Cost Structure For Each Module:

Mode Fixed Costs Variable Costs

Rail High- Equipments, 
Terminals , Tracks ,etc

Low

Road Low-Highway provided by 
government

Medium-Fuel , Maintenance, etc

Water Medium-Ships and 
Equipment

Low-As capacity is huge

Pipeline Highest-Right of the way , 
construction, Equipment for 
control station and 
Pumping capacity

Lowest-Insignificant  labour costs

Air Low-Aircraft and cargo 
handling systems

High- Fuel, labour, Maintenance



Factors Influencing Transportation Costs And 

Pricing:

Product Related Factors Market Related Factors

Density Whether  the Product is transported 

Domestically or Internationally, 

Seasonality of Product Movement

Stow ability Location of Markets, which 

determines the distance goods must 

be transported

Ease or Difficulty of Handling Nature & extent of government 

regulation

Liability Balance or imbalance of Freight Traffic 

in to and out of a Market



Conclusion:
 Transportation and logistics systems have interdependent 

relationships that logistics management needs transportation 

to perform its activities and meanwhile, a successful logistics 

system could help to improve traffic environment and 

transportation development.

 Since transportation contributes the highest cost among the 

related elements in logistics systems, the improvement of 

transport efficiency could change the overall performance of 

a logistics system. 

 Transportation plays an important role in logistics system 

and its activities appear in various sections of logistics 

processes. 

 Without the linking of transportation, a powerful logistics 

strategy cannot bring its capacity into full play





Freight Management
 Freight Management is the process of overseeing and

managing a cost-efficient operation and delivery of
goods.

 Freight management refers to the entire process of
organizing inbound and outbound goods for
transport.

 It does this by coordinating the processes between all
parties—carriers, distributors, vendors, and
shippers—to prepare, ship, store, and receive freight



Objective of freight management
 To get the cargo to its destination safely, timely, and in

the most efficient way possible

 It is also through this system that freight is actively
monitored and issues (if any) are resolved accordingly.

 All in an effort to get the freight to its destination in
one piece



Freight Management Activities
 Establishing contact with, selecting, and engaging

carriers and transportation companies

 Negotiating terms and conditions, rates, and
expectations associated with the transportation of
goods

 Preparing the appropriate labelling and paperwork to
accompany all goods in transit

 Dispatching and scheduling these carriers to pick up
and deliver goods at desired times

 Planning for optimization of mode selection, vehicle
routing and load balancing



Freight Management Activities
 Tracking the movement of these goods throughout the

Supply Chain
 Engaging and working with Customs Brokers and ensuring

customs compliance
 Ensuring the appropriate insurance is in place to cover the

cost of goods in transit
 Handling any freight claims
 Managing and overseeing the receipt and payment of

invoices associated with the transportation of goods
 Looking for opportunities to optimize the movement of

goods to improve delivery performance, reduce transit
time, reduce cost, and lower environmental impacts



FTL and LTL
 FTL refers to full truckload freight.

 FTL shipping is commonly used for large shipments
that require taking up the entire truck, or at least close
to it.

 LTL refers to less-than-truckload.

 LTL is when multiple shippers’ freight is on the same
trailer rather than having a single company’s freight
exclusively on an individual trailer.



Difference between FTL and LTL
 LTL gives you higher cost savings

 Carrier transit time is predictable in FTL

 In FTL, the shipper will load your product at the point
of origin, seal the trailer, and take it straight to its
delivery destination.

 In LTL shipment, your product will typically be loaded
and unloaded in and out of trailers and warehouses
not just once but several times before reaching its final
destination.



Vehicle Routing
 Vehicle Routing Problem focuses on determining

optimal routes for a fleet of vehicles given operational
constraints like time window, route length, etc.

 It helps fleet managers plan routes that can maximize
the efficiency of the fleet and minimize the last-mile
delivery costs.



 VRP is a generalization of the Travelling Salesman
Problem (TSP).

 TSP attempts to find the shortest route for the
salesperson or vehicle to visit all destinations and
return to the starting point.





Logistics Metrics
 Measure the performance of various logistics functions

(internal and external)

 Focus on time, quality, availability, cost, profit and
reliability

 May be financial (cost and revenue) or non-financial
(service and productivity)

 Include the critical success factors for all levels of the
business



Why to measure?

 To reduce operating costs

 Measuring operating costs helps identify whether and where
to make operational changes to control expenses and
identifies areas for improved asset management

 To drive revenue growth

 To attract and retain valuable customers, the price/value of
products offered can be enhanced through cost reductions
and service improvements in logistics activities

 To enhance shareholder value

 The returns on shareholder investments and the market
value of the firm are impacted by the performance of firm
logistics



Classification
 Internal – Measure the performance of the system or

the internal components of the logistics system
(production plant, warehouses, transportation
equipment, etc.)

 External – Reflect the expectations of the organization
by external entities (customers, stock markets,
government, third-party agencies)



Example of metrics

 Internal metrics
truck utilization = loaded travel time 

total travel time

Complete shipments = number of orders delivered in full

total orders in a period

External metrics
Service reliability = No. of shipments +/- 4 hrs. of promised delivery 

time

total number of shipments



Internal metrics drive the external

 For example, the % of on-time deliveries of shipments 
by a carrier is an external metric

 However, it is driven by internal metrics:

 On-time departure of delivery trucks

 Reliability of trucks

 % of time on road

External metrics are typically finance and service oriented



Strategic and Operational level

 Metrics are strategic and operational depending on the 
focus and level of detail
 Strategic metrics focus on overall system-level 

performance

 Operational metrics focus on unit-level or machine-
level performance

 Example
 “ % travel time with full load “ can be measured 

regarding the entire fleet  (strategic) or the single 
vehicle (operational)

 In both the cases metrics are the same



Internal/System level metrics
Example of metrics at system-level. They can be divided 

into 

 Financial

 Inventory turnover ratio

 Non-financial

 % of demand met



Financial: Inventory turnover ratio

 Useful to evaluate the speed of movement of goods 
through a company

Inventory turnover ratio =        cost of goods sold
average inventory investment

 Higher ratio is the best



Non-financial: % of demand met

 It is an indicator of the operational capabilities of a
firm

 % of demand met = orders fulfilled

Total demand
 Reasons for low % can be poor forecasting, insufficient

capacity, low inventory levels, poor quality and
unreliable production and distribution system



Internal/Function-level metrics

 Example of metrics related to the main logistics 
functions in the supply chain

 Transportation

 Warehousing

 Production

 Maintenance

 Vendor Selection



Transportation: transit time variability

 Non-financial metric that captures the variation in 
transit time (TTV)

 Indicates the reliability of the transportation function

TTV  = Maximum TT – Minimum TT

Average TT

 Less variability in transit time helps customers plan 
the work more efficiently



Warehousing: Operating cost per unit

 Financial measure of the cost – effectiveness of 
operating a warehouse – depends on warehouse size 
and throughput

 Fixed cost (increases with size)

 Building, equipment, fixed payroll, etc.

 Variable cost (increases with loads processed)

 Contract manpower, utilities, etc.

 Overhead cost

 Heating, lighting, insurance, taxes, etc.



Production: defectives

 Defectives not fixable have to be scrapped, bringing 
down the production rate

 The unit cost of production increases with

 Cost of material – cost of labour – cost of repair

 Related metric is

% rejection = number of units that can not be 
repaired 

total number of units produced



Maintenance: mean time to repair

 The average active maintenance time to perform 
corrective maintenance

 It depends on the type and frequency of failures

 MTTR  = Total Maintenance Time

Total Number of Repairs 



Vendor Selection: % of good parts

 Measure of the reliability of the supply in terms of the
quality of the delivered parts

% of good parts = total supply – defectives

total supply quantity

 If not 100%, it leads to shortage of parts and additional
costs (reverse logistics)



External/Customers

 Customer dimension has 3 dimensions

 Quality (Number of good parts sold, % of shipments 
delivered on time)

 Time (Lead time)

 Cost (unit cost of providing a service)

 Metrics

 Service reliability

 Customer complaints



External/Government

 Governments tend to measure industry performance 
based on 
 Number of new jobs created

 Revenues from taxes

 New infrastructures development

 Impact on other industries

 They also evaluate negative aspects such as 
 Pollution

 Congestion

 Crimes



External/Investors

 View in monetary terms of the company performances

 Metrics

 Earnings per share = retained earnings

number of shares

 Financial leverage = total debts

total assets



How to design the metrics?

 Define the system that has to be measured and its
components

 Determine the functional requirements or
expectations of the system

 Identify metrics that can quantitatively measure the
functional requirements



Issues in logistics metrics

 Simple and easy to understand in terms of measuring,
calculating and interpreting

 Measurement units

 Data availability

 Reporting on measures (charts or graph, trend
analysis)

 Quality of measures (perceived accuracy, actionability,
and internal comparability and compatibility)



How to measure the metrics?

 Manually

 Data collection by means of paper forms

 Time measurement of logistics processes

 Financial documents analysis

 Automated

 Information system (ERP, DB analysis)

 Communication Technology (Tracking & Tracing)

 Dedicated software





Logistical costing

 An important activity of Logistics Management to
reduce logistical costs to improve performance

Methods of logistical costing

 Traditional accounting method

 Activity based costing



Methods of logistical costing –
Traditional approach

 Traditional method of accounting do not fully satisfy
logistical costing requirements

 Traditional accounting practice aggregates costs on a
standard or natural basis rather than on an activity
basis

 Traditional accounting involves the traditional
methods of reporting transportation expenditures

 Traditional accounting practice fails to specify and
assign inventory cost



Activity-Based Costing

 Activity-based costing seeks to relate all relevant
expenses to the value adding activities performed

 The fundamental concept of activity-based costing is
that expenses need to be assigned to the activity that
consumes a resource rather than an organizational or
budget unit



Cost identification
 Direct or operational cost

 Indirect expenses

 Overhead costs



Cost time frame
 A basic concern in logistical activity-based costing is

to identify the period of time over which costs are
accumulated for measurement



Cost formatting
 Functional grouping – requires that all expenditures for

direct and indirect logistical services performed for a
specified operating time be formatted and reported by
master and subaccount classifications

 Allocated grouping – consists of assigning overall logistical
expenditures to a measure of physical performance

 Fixed-variance grouping – consists of assigning costs as
either fixed or variable to approximate the magnitude of
change in operating expenditure that will result from
different volumes of logistical throughput



Total-Cost analysis
 For the purposes of implementing and presenting

logistical total-cost analysis, it is common practice to
focus on inventory and transportation as the two main
network design factors

 Inventory and transportation expenses can be defined
in a format sufficiently broad to include activity and
functional cost relationships for related logistical
components



Inventory related costs
 Inventory carrying cost

 Tax
 Storage
 Capital
 Insurance
 obsolescence

 Ordering cost
 Communication
 Processing, including material handling and packaging
 Update activities, including receiving and data processing
Inventory control
Inventory management



Transportation – related costs
 Direct

 Rates

 Accessorial charges

 Indirect

 Liability not protected by carrier

 Managerial





Logistics Pricing
 FOB-origin pricing

 Uniform-delivered pricing

 Single - Zone pricing

 Multi – Zone pricing

 Base Point pricing

 Freight-absorption pricing



FOB-origin pricing
 FOB-origin pricing is a geographical pricing strategy in

which goods are placed free on board a carrier

 FOB-origin pricing simply refers to the pricing method
where the purchaser or buyer pays the cost of shipping.

 The moment the ship leaves the warehouse, the
shipment responsibility is transferred to the purchaser.



Uniform - Delivered Pricing
 Uniform-delivered pricing refers to a geographical

pricing strategy where the company charges the same
price plus freight to all customers.

 The company sets the freight charge at the average
freight cost.

 Uniform-delivered pricing can be of two models:

 Single-Zone Pricing

 Multi-Zone Pricing



Single - Zone pricing
 Under this pricing model, the seller charges the same

delivered price for all the customers

 This pricing method is sometimes referred to as
'postage stamp' pricing

 Here, all customers pay the same freight costs
regardless of their distance from the dispatch point



Multi- Zone pricing
 Under this pricing model, geographical areas are again

divided into zones, based on the distance from the
location of the seller’s dispatch point.

 Customers in various zones are charged in different
ways but all customers within the same zone are
charged the same delivered price..



Base Point pricing
 Basing point pricing, or base point pricing, refers to a

pricing system whereby a company ensures that its
prices are determined by two components - a base
price for the product and freight cost from product
shipping.

 A pricing method in which customers are charged
freight costs from a base point; the base-point may be
chosen arbitrarily, but the location of one of the
company's manufacturing plants is commonly used.



Freight-absorption pricing
 Freight-absorption pricing is a geographical pricing

strategy in which the seller absorbs all or part of the
freight charges to get the desired business

 The seller might reason that if it can get more
business, its average costs will decrease and more than
compensate for its extra freight cost

 This pricing is used for market penetration and to hold
on to increasingly competitive markets.



Module V: 

Logistics Information Systems



 IT will affect the growth and
development of logistics

 Computers are used to support
logistics activities

IT & Logistics



 Accuracy
 Whether the value of each item of data is correct

 Timeliness
 Whether the data are up-to-date

 Consistency
 Whether the data in one part of the database have a common, 

appropriate set of controls to related concepts stored elsewhere

Data Quality Factors



 Transparency of meaning
 Whether the context for the data is clearly and commonly 

understood by all those with a legitimate interest

 Availability
 Whether the people who need the data can actually access it

Data Quality Factors



Information

 Data that has been processed or
reorganized into a more meaningful
form for someone.

 Information is formed from
combinations of data that hopefully
have meaning to the recipient.



Sources of Information



System

 A set of elements considered to act as 
a single goal-oriented entity.

 Components
 Boundary
 Purpose
 Environment
 Interfaces
 Constraints
 Input
 Output



The System and Its Environment

Environment
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Raw 
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Costs
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Outputs

Performances
Consequences
Finished products
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Decision Support System (DSS)

DSS is an integrative system of subsystems that has the 
purpose of providing information to aid a decision 

maker in making better choices than would otherwise 
possible 



Decision Support 
Systems in Logistics

 To assist logistics executives in their 
decision process.

 To support, but not replace, 
managerial judgment.

 To improve the effectiveness of 
logistics decision.



Logistics Information System

An interacting structure of people, 
equipment, and procedures which together 
make relevant information available to the 
logistics manager for the purposes of planing, 
implementing and control.

Information flow makes a logistical system dynamic.

Quality and timeliness of information are key factors 

in logistical operations.



How Information Systems 
Facilitate Logistics Management

• Decide when, what to produce, store, move

• Rapidly communicate orders 

• Communicate orders, track order status

• Check inventory availability, monitor levels

• Track shipments 

• Plan production based on actual demand 

• Rapidly  communicate product design change

• Provide product specifications

• Share information about defect rates, returns



Logistics Information System

Computers
Servers
Internet technologies
Input and output devices
Communication 
channels
Barcode, RF, storage 
media

System and application 
programs

LIS combine hardware and software  to 
manage, control, and measure logistics 
activities.



 LIS perform three vital roles in 
business firms. 
– Logistics processes and operations,

– Logistics decision making; and

– Strategic competitive advantage

 Major application categories of information 
systems include:
– Operations Support Systems; and

– Management Support Systems

Logistics Information System



Logistics Information System

 LIS Benefits
 Increased product visibility and control

 Improved knowledge of key logistics network component capabilities 
and capacity

 Enhanced economic value

 Cost reductions

 Sales increases

 Creation of competitive advantage

 Direct linkages to customers



Overview of Logistics Information System

LIS

Internal
Finance/Accounting
Marketing
Logistics
Manufacturing
Purchasing

External
Customers
Vendors
Carriers
Supply chain partners

Order Management
System
• Contact with customer
• Stock availability
• Crediting checking
• Invoicing
• Product allocation to 
customer

• Fulfillment location

Warehouse Management 
System
Stock level management
Order picking
Picker routing
Picker assignments and 
work loading
Product availability 
estimating

Transportation
Management System
Shipment consolidation
Routing and scheduling
Claims
Tracking
Bill payment
Freight bill auditing



Order processing system
• Customer location
• Order history
• Salesperson
• Revenues
• Order status

Industry/external data
• Market share
• Product offering
• Demographic trends
• Economic trends

Management
• Competitive reactions
• Sales forecasts
• Future trends
• New markets

Company records
• Cost of capital
• Cost of logistics 

activities
• Standart costs

Operating data
• Freight payment
• Transportation history
• Inventory
• Credit files
• Product movement

Report generation
• Order performance
• Shipment performance
• Damages and returns

Logistics Database

• Product traking and 
forecasting

• Performace and cost 
reports



Technologies in LIS
 Bar code

 Point-of-Sale ( POS)

 EDI

 RF-RFID



Bar Coding

 barcodes stored data in series of parallel black and white bars of various 
widths and spacing. They can be read by optical scanners called barcode 
readers or scanned from an image by special software.

Contemporary Logistics Information Technologies

http://en.wikipedia.org/wiki/Optical_scanner
http://en.wikipedia.org/wiki/Barcode_reader
http://images.google.com.tr/imgres?imgurl=http://www.queron.nl/nl/nieuws/scank.jpg&imgrefurl=http://www.queron.nl/nl/nieuws/modules.htm&h=300&w=211&sz=11&tbnid=1J04xsiIqigJ:&tbnh=110&tbnw=78&start=34&prev=/images?q=BArcoding&start=20&hl=tr&lr=&sa=N
http://images.google.com.tr/imgres?imgurl=http://www.selfadhesivelabels.com/images/barcode.gif&imgrefurl=http://www.selfadhesivelabels.com/variable_information_consecutive_numbered_barcode_labels.html&h=320&w=432&sz=9&tbnid=ze31B5zvppwBmM:&tbnh=93&tbnw=126&prev=/images?q=barcode&um=1&start=3&ei=HEwuR4bPO4a2wQHt57F7&sig2=_sycgNuzkCD-_KI7__c82A&sa=X&oi=images&ct=image&cd=3


 The Universal Product Code (UPC) is a specific 
type of barcode, that is widely used in the United 
States and Canada for tracking trade items in stores.

 Turkey code: 869

 Code 128, Code 39

 EAN Code(International Article Number)-Europe 
and Turkey

 TOBB, Milli Mal Numaralandırma Merkezi

Bar Coding



Barcode Types

Country code Firm code Product code Control digit

3 digits
4 digits (can 

change)

5 digits(can 

change)
1 digit

Exp:

869 9567 90009 4
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Point of Sales Data

 Technology that allows firms, in real time, to know what and where
an item is being sold through scanning of individual barcodes
when an item purchased at the retail level.

 Using this information, product forecasting, make better purchase
decision and customization, and reduce the chance that an item
will be out of stock.

 Zara-POS usage

Contemporary Logistics Information 
Technologies

http://images.google.com.tr/imgres?imgurl=http://www.tallyhosystems.com/pos.jpg&imgrefurl=http://www.tallyhosystems.com/pos.html&h=264&w=300&sz=28&tbnid=zW65DAwKxKQJ:&tbnh=97&tbnw=110&start=3&prev=/images?q=POS&hl=tr&lr=


RFID
 RFID system consists of an antenna and a

transceiver, which read the radio frequency and
transfer the information to a processing device,
and a transponder, or tag, which is an integrated
circuit containing the RF circuitry and information
to be transmitted.

 RFID systems can be used just about anywhere,
from clothing tags to missiles to pet tags to food --
anywhere that a unique identification system is
needed.

http://www.webopedia.com/TERM/R/transceiver.html
http://www.webopedia.com/TERM/R/device.html
http://www.webopedia.com/TERM/R/transponder.html
http://www.webopedia.com/TERM/R/integrated_circuit_IC.html


Radio Frequency Identification
(RFID) 

Contemporary Logistics Information 
Technologies

 Yard, Warehouse & Factory Management, 
Transportation Management

 Item-level tracking
 Automatic Non-Line-of-Sight Scanning



 RFID tags come in three general varieties: passive, 
active, or semi-passive (also known as battery-
assisted). 

 Passive tags require no internal power source-only
active when a reader is nearby to power them,
whereas semi-passive and active tags require a
power source, usually a small battery.

 Passive tags have practical read distances ranging
from about 10 cm (4 in.)



Active Tags
 Active tags typically have much longer range and

larger memories than passive tags, as well as the
ability to store additional information sent by the
transceiver.

 Some active RFID tags include sensors such as
temperature logging which have been used to
monitor the temperature of fresh produce or
certain pharmaceutical products.

 Other sensors that have been married with active
RFID include humidity, shock/vibration, light,
radiation, temperature, and atmospherics like
ethylene.



Semi-passive Tags

 Semi-passive tags are similar to active tags in 
that they have their own power source, but the 
battery only powers the microchip and does not 
broadcast a signal. 

 The RF energy is reflected back to the reader 
like a passive tag. An alternative use for the 
battery is to store energy from the reader to 
emit a response in the future.

 Greater sensitivity than passive tags, typically 
100 times more.



Radio Frequency (RF)

 Relay information via electromagnetic energy 
waves from a terminal to a base station, which 
is linked in turn to a host computer.

Contemporary Logistics Information Technologies

 Typically used in a warehouse or 
distribution center, RF 
technologies provide the 
communications capability 
between operating personel (e.g. 
Fork lift drivers, loading dock 
personnel, etc.) and centralized 
computer capabilities.



Definition of EDI

 Inter organizational, computer-to-
computer exchange of business data 
in a standard, machine-processable 
format.
Unstructured Structured

Fax EDI
E-Mail Order entry
Person-to-person Computer-to-computer



The purpose of EDI is to eliminate 
dublicate data entry and to improve the
speed and accuracy of information flow
by linking computer applications 
between companies.

Definition of EDI

Levi’s-integrated its customer order 
processing system using a QR(quick 
response)-EDI: LeviLink



 Transfer of structured data, by agreed message 
standards from one computer system to another 
without human intervention.

 Cheques, bill of lading

Definition of EDI



Types of EDIs
 Proprietary Systems (One to Many) involve an EDI 

system which is owned, managed, and maintained 
by a single company

 Value-added Networks (Many to Many) includes a 
third party firm that acts as a central clearinghouse

 Industry Associations have their own EDI 
standards



 For EDI to function properly, computer 
language compatibility is required.

 Users must have common 
communication standards.

 Trading partners must have common 
definition words, codes and symbols; 
and a common format and order of 
transmission.

EDI Standarts



EDI Versus 
Traditional Methods

PURCHASING

COMPUTER

Source:  Margaret A. Emmelhainz, Electronic Data Interchang:  A Total 
Management Guide (New York:  Van Nostrand Reinhold, 1990), p. 5.

BUYER'S PURCHASING
APPLICATION

SELLER'S ORDER
ENTRY APPLICATION

PURCHASING

POST OFFICE
BUYER'S

EDI FLOW

PO PO
SELLER'S

COMPUTER

ORDER
ENTRY



The Benefits of EDI
Comparing with non-electronic communication

 Quick access to information,
 Better customer services,
 Reduced paperwork,
 Better communications,
 Increased productivity,
 Improved tracing and tracing,
 Cost efficiency,
 Competitive advantage,
 Improved billing.



DSS

 Modeling-simulation( what if games)

 Artificial intelligence(AI): an comprehensive term that 
involves voice synthesis and recognition, game playing 
systems, robotics, natural language translators and 
expert systems(ES)

 Benetton-POS-EDI-AI



 Expert Systems

Natural language recognition

Neural networks



E-Logistics & E-LRM



E-Logistics
 E-Logistics is a Dynamic set of communication,

computing and collaborative technologies that
transform key logistical processes to be customer
centric by sharing data, knowledge and information
with Supply chain partners .

 Ultimate objective of E-Logistics is to deliver right
products in right quantities at right place and time to
the right Customer.



Traditional approach
Material and Information flow

Information flowMaterial flow

Raw

Materials

Key

Supplier
Manufacturer Distributor

Outlet

Retail
Consumer



Information Technology Evolution
Part-1 Communication Plays important role in information flow

Key

Supplier

Distributor Outlet

Retail

Manufacturer

Raw Materials

Consumer

Information flowMaterial flow



Information Technology Evolution
Part-2 Information Integration

Material flow Information repository

Key

Supplier

Distributor

Outlet

Retail

Manufacturer

Raw Materials

Consumer



Communication  + Information Integration

Manufacturer

Salesman SupplierRetailer CourierDistributor

Banks
Warehousing Customs

Data feeds

to internal

applications

system

Order trackingPerformance

reports
Interactive alerts and

notification

E-mail

e-Logistics

INTEGRATED BUSINESS APPLICATION SYSTEM



Faster order Fulfillment process

Changes in 
technology
drive the
fulfillment
processes
faster

seconds or minutes

ERP Packaged
Application

Public
Internet

E-Commerce
Integration Software

Consumer

E-Catalogs,
E-Procurement,
Messaging, EDI,
E-Payments,
Interactive Apps.

E-Logistic

Warehouse Courier ManufacturerRetailer

Available

to promise E - file transfer / EDI

days or weeks



Processes involved e-logistics(B2C)

 1 – Method of payment

 2 – Check product availability

 3 – Arrange shipments

 4 – Insurance

 5 – Replenishment

 6 – Contact with customers

 7 – Returns



Arrange a method of payment.

 Possible payment methods:

 At the time of order: e-payment (e.g. PayPal), 
credit card

 At the time of delivery: COD

 For electronic payments, a system of verification 
of payment is needed before shipping



Check product availability
 If possible, inform 

customer of availability 
before order is placed.

 If out of stock or the 
product will take time to 
manufacture, inform 
customer of the delay.



Arrange shipments

 Electronic shipping – quick and immediate

 Physical product – determine best shipping 
method for level of service

 It is the biggest activity (labor, energy, money, 
etc.) for E-Logistics



Insurance

 This option needs to be available for customers 
since product can be lost or damaged in the 
shipping process.



Replenishment
 This is an overview step. It should be examining 

all aspects of physical inventory at a location and 
reordering as needed:

 Product – product sitting on shelves or material to 
manufacture product

 Non-product – shipping materials, parts for 
machines in process, items that are part of the 
shipping process (scanners, totes, carts, etc.)



Contact with customer
 With an invisible process (back-door operations), 

the customer needs to be informed as much as 
possible.

 Most common types of communication:

 Order confirmation

 Payment success

 Shipping confirmation

 Tracking information

 Any problems in the process



Returns

 The flow of product from customer back to the 
vendor is called reverse logistics.

 Possible reasons for customers to return or 
exchange product:

 Damaged

 Doesn’t work

 Don’t like it

 Wrong product/type/color



Advantages of E-Logistics

e-Logistics

Transportation

Documentation

Performance

Monitoring
Capacity and Load

Matching

Transportation

Optimization

Real-Time 

Decision Support

Exception-Based 

Status Alerts

Shipper/Receiver/ Fulfillment 

Provider Connections

Wireless Updates

Track and Trace





Warehouse Simulation
 Warehouse simulation uses a computer model to better

understand and improve a real warehousing system.

 Simulation is a proven technology that enables an
organization to analyze and experiment with its
warehousing process in a virtual setting, reducing the time
and costs involved with physical testing.

 Storage, docks, conveyors, AGVs and even personnel can be
quickly introduced and adjusted in the simulation model,
letting companies determine how best to fully utilize their
resources and maximize efficiency.



E-Logistics
 E-logistics is defined to be the mechanism of

automating logistics processes and providing an
integrated, end-to-end fulfillment and supply chain
management services to the players of logistics
processes.

 Those logistics processes that are automated by
elogistics provide supply chain visibility and can be
part of existing e-Commerce or Workflow systems in
an enterprise.

 The typical e-logistics processes include Request For
Quotes (RFQ), Shipping, and Tracking.







Warehouse Simulation
 Warehouse simulation uses a computer model to better

understand and improve a real warehousing system.

 Simulation is a proven technology that enables an
organization to analyze and experiment with its
warehousing process in a virtual setting, reducing the time
and costs involved with physical testing.

 Storage, docks, conveyors, AGVs and even personnel can be
quickly introduced and adjusted in the simulation model,
letting companies determine how best to fully utilize their
resources and maximize efficiency.


