MgtOp 340—Operations Management

                  Professor Munson
Topic 12
Facility Layout and Location

“Donors and season ticket holders get priority seating.”





                                   WSU athletic department
“The shortest distance between two points is always under construction.”

Noelie Alito
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At McDonald’s, kiosks reduce both space requirements and waiting. Order taking is faster. Customers like them. Kiosks don’t call in sick. Sales are up 10%-15% ($1.00 on average)—kiosks consistently recommend larger sizes and other extras.
Types of Layout
1. Office layout

2. Retail (supermarket) layout

3. Warehouse layout

4. Fixed-position layout

5. Process-oriented layout

6. Work-cell layout

7. Product-oriented layout

Good layouts consider:

· Material handling equipment

· Capacity and space requirements

· Environment and aesthetics

· Flows of information

· Cost of moving between various work areas
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Supermarket Layout
· 50% of supermarket purchases bought on impulse

· Use prominent locations for high-impulse and high-margin items

· Use end-aisle locations for important or interesting items (brands pay large slotting fees for these)
· Locate high-draw items spread out around the periphery of the store

· Place attractive items/packages near the end of aisles to attract customers to walk down them

· Distribute power items to both sides of the aisle and disperse them to increase viewing of other items

· Place personal/emotional items near the center of the ailse so customers don’t block the entrance while pondering choices

· “Eye level is buy level”—e.g. cereals: (1) most profitable at adult eye level, (2) sugary cereal at kids’ eye level, (3) generic on bottom, (4) healthy on top
· Place fresh produce at the front of the store to convey a “healthy” and “feeling good” ambience

· In the U.S., customers like to shop counter-clockwise ($2 per trip higher sales). Place the store entrance on the right and the checkouts on the left. 
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Warehouse Layout

Problem:
Given a warehouse where all round trips are



made from one dock, determine the storage location of items in order to minimize average distance traveled.

Solution:
Calculate ratio of average number of trips to blocks of storage area needed, and place highest ratios closest to the dock.




                                                Storage area
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From dock                (blocks)
 1. Toasters



280




1

 2. Air conditioners

160




2

 3. Microwaves


360




1

 4. Stereos




375




3

 5. TVs





800




4  

 6. Radios




150




1

 7. Bulk storage


100




2










Trips and space requirements

Fixed Position Layout
The product remains at one location.  Processing is brought to the product as required.
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Examples:

Advantages









Disadvantages
Process Layout
Components are grouped according to the general function they perform.


                            Lathe Work Center                                            Milling Machine

        Work Flow                                                                                                                                                       Work Flow

     Input                                                                                                                                                                 Output

                                 Grinding Work Center                                           Drill Presses

Examples:

Advantages








Disadvantages
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Product Layout
Components are arranged according to the progression of steps by which the product is made.  Flow is unbroken from raw material input to finished goods.

                                                                                                                                 

                                                                                                                                     Work

                           Raw                                                                                                   stations

                           Materials

                                                                                                                                 Finished

                                                                                                                                  product   

Examples:

Advantages                                                 Disadvantages                                      

Facility Layout Trends

· Ergonomic slotting strategy: place most active items (top 20%) on middle picking level

· Open facility layouts: everyone can see what is going on, and people are brought together
· Information technology: allows offsite work
· Hoteling: sharing of office space
· Innovation areas: encourage creativity
· Work centers close together: minimize space for WIP inventory

· Lines on the floor: designated areas for WIP

· Automated material handling: AGVs

· Many small machines: less space, more flexibility, less focus on utilization

· U-shaped lines: flexibility in task assignments

 Factors Involved in Foreign Facility Location

	Site Costs
	Environment/Economy

	Basic Services
	Labor and Staff Availability

	Accessibility
	Government, Legal Issues, Taxes and Incentives


Hourly Compensation Costs in Manufacturing, U.S. dollars, 2016
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Source: The Conference Board, April 2018
Location in Services
Federal Express
Wal-Mart

Fast Food
[image: image13.png]How Hotel Chains Select Sites

» Location is a strategically important
decision in the hospitality industry

» La Quinta started with 35 independent
variables and worked to refine a regression
model to predict profitability

» The final model had only four variables
Price of the inn
* Median income levels
State population per inn
. Location of nearby colleges





[image: image14.png]Geographic Information Systems (GIS)

Haf vasls) 1] 316155 /a] iInf O3 Sloley Bla





Factor Rating Method
Popular because a wide variety of factors can be included in the analysis
STEPS
1. 
Develop a list relevant factors called key success factors
2. 
Assign a weight to each factor
3. 
Develop scale for each factor (e.g., 1–10)

4. 
Score each location for each factor
5. 
Multiply scores by weights for each factor & total the score for each location
6. 
Make a recommendation based on the highest point score
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Real-World Example at IBM

[image: image16.png]Table 9-1 The weighted criteria method for plant location decisions

(a case of IBM)
—
Criteria Assigned Sites
mazximum
value B ¢ D E F
Living conditions® 100 70 40 45 50 60 60
Accessibility® % 55 3 20 60 70 10
Industrialization® 60 40 5 65 3 35 30
Labor availability? 35 30 10 10 30 3 3
Economics® 35 5 15 16 15 25 15
Community capability
and attitude 30 25 20 10 15 25 15
Prestige effect on
company reputation® 35 25 20 10 15 25 15
Total 370 260 180 165 225 280 265

_—

Source: E. 8. Groo, “Choosing Foreign Locations: One Company’s Experience,” The Columbia

Journal of World Business VI, 5 (September-October 1971): 77.

3 General appearance of community, availability of housing, community services and education
facilities, attractiveness of climate and environment, {reedom from disruptive problems, living
costs for transferred employees.

b Accessibility to markets, suppliers, services and other company facilities, quality of local trans-
portation and of facilities for visitors, availability of communication networks.

“Level of industrialization, desirability of industrial and nonindustrial neighbors, potential for
area's industrial growth.

dWage rates, population within commuting radius, size of local labor force and level of employ-
‘ment, availability of skills and training programs, history of local labor problems.

©Relative cost of construction and site development, local costs of doing business, e.g., corporate
and personal tax structure, utility rates.

TQuality and types of schools, adequacy of public services, local issues, attitudes toward industry
and possible effect,of introducing new facility into community, evidence of community plan-
ning for future growth.

& General reputation of area, especially, reputation which may relate to the type of facility planned,
freedom from special problems which would create unfavorable reputation; desire of community
to welcome type of activity planned.





Center of Gravity Method
· Finds location of a single distribution center serving several destinations

· Used primarily for services

· Considers

· Location of existing destinations

· e.g., markets, retailers, etc.

· Volume to be shipped
· Shipping distance (or cost)

· Shipping cost/unit/mile is constant

Center of Gravity Method Steps
· Place existing locations on a coordinate grid

· Grid has arbitrary origin & scale

· Maintains relative distances

· Calculate X & Y coordinates for “center of gravity”

· Gives location of distribution center

· Minimizes transportation cost

Center of Gravity Method Equations
Xi = 
X coordinate of location i
Yi = 
Y coordinate of location i
Qi = Volume of goods moved to or from location i
X Coordinate










X* = 

Y Coordinate










Y* = 
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Center of Gravity Method 

Example

You’re an analyst for 

Home Depot.  You want to 

find the best location of a 

warehouse serving retail 

stores in Lincoln (coord. 90, 

60), Columbia (coord. 150, 

30), & Austin (coord. 90, 

10).  Monthly demand is 2k, 

3k, 5k units respectively.
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Center of Gravity Method 
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Thinking Challenge

You’re a planner for Sears.  

You want to find the best 

location of a warehouse 

serving retail stores in 

Seattle (50, 60), Aberdeen 

(20, 35), & Spokane (160, 

50).  Monthly demand is 

494k, 18k, 171k units 

respectively.
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Group

Group

Class 
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Load-Distance Method

How to choose where to locate a single facility among a choice of locations so as to best minimize distance-related costs?

Calculate load-distance score ldi, for each candidate location i:
ldi=Σj lij dij
where: lij, is the load between facility i and customer j;

dij is the distance between i and j.
Distance dij can be actual, Euclidean, or rectilinear.
Actual: Measured distance (e.g. street miles).
Euclidean: Straight-line estimate of distance:
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where (x, y) are the coordinates of a facility or customer.
Rectilinear: Distance allowing only horizontal or vertical movement:
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where (x, y) are again the location coordinates.
Load-Distance Example
A manufacturer is considering where to locate a new plant. The plant will ship 100 units of its production to a customer at coordinates (10, 10) and 200 units to a second customer at 
(26, 20). Three plant locations are under consideration:
A     (5, 3)

B     (18, 13)

C     (30, 20)
Which location will minimize total load-distance?
Rectilinear Distance
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Center of Gravity Method Example

You’re an analyst for Home Depot.  You want to find the best location of a warehouse serving retail stores in Lincoln (coord. 90, 60), Columbia (coord. 150, 30), & Austin (coord. 90, 10).  Monthly demand is 2k, 3k, 5k units respectively.

Columbia,   

        SC

Austin, TX

Lincoln, NE

Warehouse?
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Thinking Challenge

You’re a planner for Sears.  You want to find the best location of a warehouse serving retail stores in Seattle (50, 60), Aberdeen (20, 35), & Spokane (160, 50).  Monthly demand is 494k, 18k, 171k units respectively.
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