Lecture 2: Project Management
Project and Project Management
What is a project?
A series of related jobs, usually directed toward some major output and
requiring a significant period of time to perform.
What is project management?
Planning, directing, and controlling resources (people, equipment, material, etc.)
to meet the technical, cost, and time constraints of the project.
Why is project management important?
Different types of projects ranging from the development of new products,
revisions to old products, new marketing plan, and a vast array of projects.

Project Structure
Pure Project
A self-contained team works full-time on the project.
Advantages
• The project manager has full
authority
• Team members report to one boss
• Shortened communication lines
• Team pride, motivation, and
commitment are high

Disadvantages
• Duplication of resources
• Organizational goals and policies
are ignored
• Lack of technology transfer
• Team members have no functional
area "home”

Functional Project
Responsibility for the project lies within one functional area of the firm.
Employees from that area work on the project, usually only part-time.
Advantages
• A team member can work on
several projects
• Technical expertise maintained in
functional area
• Functional area is “home” after
project completed
• Critical mass of specialized
knowledge

Disadvantages
• Aspects of the project that are not
directly related to the functional
area get short-changed
• Motivation of team members is
often weak
• Needs of the client are secondary
and are responded to slowly

Matrix Project
A blend of pure and functional project structures – people from different
functional areas work on the project, possibly only part-time
Advantages:
• Better communications between
functional areas
• Project manager held responsible
for success
• Duplication of resources is
minimized
• Functional “home” for team
members
• Policies of the parent organization
are followed

Disadvantages:
• Too many bosses
• Depends on project manager’s
negotiating skills
• Potential for sub-optimization

Defining the Project
Statement of Work
A written description of the objectives to be achieved
Task
A further subdivision of a project – usually shorter than several months and
performed by a single group or organization
Work Package
A group of activities combined to be assignable to a single organizational unit
Project Milestone
Specific events in the life of the
project

Overview

Work Breakdown Structure
Defines the hierarchy of project
tasks, subtasks, and work
packages
Activities
Pieces of work that consume time

Details

Network Planning Models
Critical Path Method (CPM)
A project is made up of a sequence of activities that form a network representing
a project. The path taking longest time through this network of activities is
called the “critical path.”
•
•

The critical path provides a wide range of scheduling information useful
in managing a project.
Critical path method (CPM) helps to identify the critical path(s) in the
project networks.

The Method
• Identify each activity to be done and estimate how long it will take.
• Determine the required sequence and construct a network diagram
• Determine the critical path
• Determine the early start/finish and late start/finish schedule.
Example:

•
•

Determine Early Start (ES) and Early Finish (EF) for each activity.
Determine Late Start (LS) and Late Finish (LF) activity.

Program Evaluation and Review Technique (PERT)
CPM with Activity Time Estimates
• When activity times vary, a single time estimate may not be reliable.
o Instead, estimate three values
§ Minimum
§ Maximum
§ Most likely
• This allows calculation of a probability estimate of completion time.
• This is the distinguishing characteristic of the PERT (Program Evaluation
and Review Technique) method.
PERT Method Calculations

Example

Probability of finishing in 35 weeks (or less)

Probability of finishing in 35 weeks (or
less) is about 19% (from chart or you
can use NORMSDIST() function in excel)

Project Crashing
A time-cost model extends the CPM model to consider the trade-off between
time required to complete an activity and total project cost.
• Considers direct activity costs, indirect costs of project, and activity
completion times
It is often referred to as “crashing” the project to reduce overall duration.

Project Crashing
1.
2.
3.
4.
5.

Prepare a CPM-type network diagram.
Determine the cost per unit of time to expedite each activity.
Compute the critical path.
Shorten the critical path at the point where costs are lowest.
Plot project, indirect, and total cost curves to find the minimum cost schedule.

Example

Project Control Chart and Report
•
•
•

Charts provide an easily understood visual
presentation.
Software can be used to create the charts.
Gantt charts show, in a graphic manner, the amount
of time involved and the sequence of activities. Often
referred to as a bar chart.

Project Report Samples

Lecture 3: Manufacturing Processes
Production Processes
Production processes are used to make any manufactured item.
Step 1 – Source the parts needed
Step 2 – Make the product
Step 3 – Deliver the product
Important terms:
Lead time
The time needed to respond to a
customer order
Customer order decoupling point
Where inventory is positioned to
allow entities in the supply chain
to operate independently
Lean manufacturing
A means of achieving high levels
of customer service with
minimal inventory investment

Types of Firms (manufacturing processes)
Make-to-stock
Serve customers from finished goods
inventory

Engineer-to-order
Work with the customer to design
and then make the product

Assemble-to-order
Combine a number of preassembled
modules to meet a customer’s
specifications

Make-to-order
Make the customer’s product from
raw materials, parts, and
components

Make-to-stock
Examples of products include the
following:
• Televisions
• Clothing
• Packaged food products
Essential issue in satisfying customers is
to balance the level of inventory against
the level of customer service.
• Easy with unlimited inventory, but
inventory costs money
• Trade-off between the costs of
inventory and level of customer
service must be made.
Use lean manufacturing to achieve higher
service levels for a given inventory
investment.

Assemble-to-order
A primary task is to define a
customer’s order in terms of
alternative components because
these are carried in inventory.
• An example is the way Dell
Computer makes their
desktop computers.
One capability required is a design
that enables as much flexibility as
possible in combining
components.
There are significant advantages
from moving the customer order
decoupling point from finished
goods to components.

Make-to-order / Engineer-to-order
Boeing’s process for making commercial aircraft is an example.
Customer order decoupling point could be in either raw materials at the
manufacturing site or the supplier inventory.
Depending on how similar the products are, it might not even be possible to
preorder parts.

How Production Processes are Organised:
Project:
The product remains in a fixed
location
Manufacturing equipment is moved
to the product.
Manufacturing cell:
A dedicated area where products
that are similar in processing
requirements are produced

Workcenter (job shop):
Similar equipment or functions are
grouped together
Assembly line:
Work processes are arranged
according to the progressive steps
by which the product is made
Continuous process:
Assembly line only the flow is
continuous such as with liquids

Product–Process Matrix: Framework Describing Layout Strategies

Break-Even Analysis
• Model seeks to determine the point in units produced where a company will
start making profit on the process.
• Model seeks to determine the point in units produced where total revenue
and total cost are equal.
• No profit, no loss point
Breakeven demand/sales à
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Number of units to be sold to earn a profit à
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Example:
• Assume a fixed cost for a process of $10,000. The variable cost to produce
each unit of product is $10, and the selling price for the finished product is
$20. Which of the following is the number of units that has to be produced
and sold to break even?
$10,000/($20-$10) = 1,000 units
•

Buy for $200 per unit
Make on lathe for $75 per unit
Make on machining center for $15 per unit
Buy has no fixed costs
Lathe has $80,000 fixed costs
Machining center has $200,000 fixed costs
Point A
$80,000 + $75 ⋅ Demand = $200,000 + $15 ⋅ Demand
$80,000 + $60 ⋅ Demand = $200,000
$60 ⋅ Demand = $120,000
Demand = $120,000

$60

= 2,000

Point B
$200 ⋅ Demand = $80,000 + $75 ⋅ Demand
$125 ⋅ Demand = $80,000
Demand = $80,000

$125

= 640

Manufacturing Process Flow Design
A method to evaluate the specific processes that
material follow as they move through the plant
Focus should be on the identification of activities
that can be minimized or eliminated
• Movement and storage
• The fewer the moves, delays, and storage, the
better the flow

Example
1. Raw materials are 10¢ per part
Electricity is 2¢ per part
Purchased parts cost 30¢ per component
Other weekly expenses
• Rent is $100
• Other employees receive $1,000
• Accounting depreciation is $50
a) Determine the capacity of the process. Are the capacities balanced?
Molding Capacity
6 machines x 25 parts per hour
x 8 hours per day x 5 days per
week = 6,000 per week

Assembly Capacity
150 components per hour x 8 hours
per day x 5 days per week = 6,000
per week

The capacities are balanced.
b) If the molding process were to use 10 machines instead of 6, what would
be the capacity of the entire process?
Molding Capacity
10 machines x 25 parts per hour x 8 hours per day x 5 days per week =
10,000 per week
Assembly capacity has not changed from 6,000.
The capacities are no longer balanced.
c) If the company went to a second shift, what would be the new capacity?
Molding Capacity
10 machines x 25 parts per hour
x 8 hours per day x 5 days per
week = 10,000 per week

Assembly Capacity
150 components per hour x
16 hours per day x 5 days per
week = 12,000 per week

New capacity is 10,000.
d) Determine the cost per unit output when the capacity is 6,000 per week
or 10,000 per week.

Service Process
The Nature of Services
• The customer is the focal point of all
decisions and actions.
• The organization exists to serve the
customer.
• The systems and employees exist to
facilitate the process of service.
• Operations is responsible for
service systems (procedures,
equipment and facilities).
• Operations is also responsible for
managing the work of the service
workforce.
Service Package
Supporting facility
• The physical resources that must
be in place before a service can be
offered. Examples: a golf course,
an airline, an auto repair facility

Facilitating goods
• The material purchased by the
buyer or the items provided to the
customer. Examples: golf clubs,
beverages, auto parts

Explicit services
• Benefits that are observable by the
senses. Example: air conditioning
in a hotel room.

Information
• Data provided to the customer.
Examples: weather report, seat
preferences, parts availability

Implicit services
• Psychological benefits the customer may sense only vaguely. Example:
privacy of a loan office
Difference between Service Design and Product Design
• The process and the product must be developed simultaneously.
à The process is the product.
• A service operation lacks the legal protection commonly available to products.
• The service package constitutes the major output of the development process.
• Many parts of the service package are defined by the training individuals receive.
• Many service organizations can change their service offerings virtually overnight.

