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Main Points 

1. Every layout project has a 

Phase I – Location.  But the 

meaning of “location” varies 

based upon the scope of the 

project. 

2. At one extreme is the location 

of a new site in a new region; 

at the other, the location of a 

machine or activity within a 

small area of the existing 

facility. 

3. In between, are site planning, 

building and floor layout, 

from the total site and 

building down to departments, 

cells, and stations. 

4. Each needs an initial phase – 

no matter how brief – to 

become familiar with the 

space available and its 

surroundings, and any 

dominant features or 

considerations that may 

influence the layout. 

5. Even when making layouts for 

speculative facilities on sites 

not yet chosen, the planner 

must make some basic 

assumptions about the nature 

of the site and location. 
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Main Points 

1. Supply chain and logistical 

networks consist of 

locations – suppliers, 

plants, warehouses, and 

customers – and the 

transportation routes or 

lanes between them.  

Planning such networks 

typically requires strategic 

decisions about  and 

operations. 

2. Decisions not made on the 

basis of analysis become 

assumptions and policies 

by default. 

3. Network planning seeks to 

maximize the company’s 

profits or minimize costs 

subject to relevant 

constraints and important 

intangible considerations.  

Planning also validates 

future strategies and 

prepares for various 

contingencies.  

4. The cost of poor network 

decisions can be high and 

generally increases as 

companies grow, more 

products are added, and 

their networks become 

more complex.   
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Exercise 

As the number of warehouses 

in any distribution network 

increases, please indicate the 

effect on each of the 

considerations shown here.  

Draw the graph that you would 

expect for each consideration. 
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Main Points 

1. Some networks are simple 

and straightforward to 

configure.  They require 

only one or a handful of 

locations, the selection of 

which is fairly clear and 

often obvious. 

2. At the other extreme are 

networks comprising 

dozens to hundreds of 

warehouses that can be 

placed in many possible 

locations. 

3. Clearly the techniques 

used to plan simple and 

complex networks will be 

different. 
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Main Points 

1. From the classical theory of 
network optimization, every 
“problem” is represented by 
nodes (locations) and arcs 
(transportation lanes or flows).  

2. Modeling is done with 
specialized software, ranging, 
from simple and inexpensive 
to complex and costly.   

3. Most modeling software uses 
the CPLEX algorithm for 
mixed-integer linear 
programming.  This algorithm 
optimizes – meaning it seeks 
to maximize or minimize an 
objective function subject to 
constraints.   

4. The objective function is 
typically defined to minimize 
costs of interest, or to 
maximize profits.  Most 
modeling software has a three-
part structure: 

a. User interface to enter and 
view data and results. 

b. Mid-layer where 
mathematical equations are 
formulated. 

c. Optimization engine which 
solves the problem as 
formulated. 

5. Modeling software does not 
typically consider intangible 
factors or consequences of 
network planning decisions.  
Factors such as risk or ease of 
implementation, or flexibility 
must be addressed by a larger 
and more comprehensive and 
systematic planning  
procedure. 
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Main Points 

1. Location projects break down 

into the four phases shown 

here.   

2. The four phases should 

overlap. Finding out what 

differences exist among 

communities may lead to 

some adjustments in 

specifications. For this 

reason, cursory reviews of 

communities or regions 

should begin before the final 

specifications are written. 

3. Similarly, there is no point in 

considering a community that 

contains no suitable sites. 

4. Phases II and III both involve 

search activity. Both follow 

common procedures to arrive 

at selected locations. 

5. Location projects typically 

require two groups.  A top 

management group sets 

objectives, reviews progress 

and makes or approves final 

selection.  A middle 

management group writes the 

specifications, gathers 

information and makes 

recommendations. 
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Main Points 

1. When choosing a new 

region or community be 

sure to think about all the 

relevant factors. 

2. This general checklist 

contains the most 

important considerations. 

3. Note that some can be 

compared in terms of cost.  

Others can be compared in 

some numerical way.  But 

some factors are purely 

intangible and must be 

subjectively rated for each 

alternative. 
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Main Points 

1. Transportation and labor are two 
critical factors when locating 
warehouses and distribution 
centers. 

2. With transportation, the planner is 
typically concerned with travel 
time and cost, and with the 
dependability of travel times. 

3. In the illustration at left, the 
number of delivery trucks has been 
estimated for a potential new 
warehouse in one of four zones: A, 
B, C or D.  The difference in 
number of trucks, and thus 
transport cost, is significant.  Of 
course, labor, land, taxes, utilities 
and other expenses must also be 
considered.  

4. With labor, the planner is typically 
concerned with availability, 
turnover, hourly cost or wages, 
and productivity. 

5. In the illustration at right, 
management is concerned about 
retaining long-time employees 
when moving to a new site and has 
mapped their residences as a 
consideration.   

6. These are each simplistic looks at 
a single site location factor. But 
may give enough insight to help 
make a decision. 

7. Studies looking concurrently at 
multiple variables and with special 
conditions are best performed with 
various forms of linear 
programming and using network 
modeling software. A method for 
planning and executing such 
modeling studies is described in 
the booklet: Simplified Systematic 
Network Planning by 
Chandrashekar Natarajan and Lee 
Hales, VDM Verlag Dr. Müller. 
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Main Points 

1. In practice, most location 

planners put their 

specifications into a 

spreadsheet and then fill it 

with corresponding 

information  about each 

site. 

2. Note that candidate sites 

are at least identified 

before the location is 

chosen.  This may require 

site visits or not if photos 

and videos are available 

through the Internet. 

3. Quantifiable attributes can 

usually be obtained 

without site visits.  But to 

understand differences on 

intangible factors, visits 

are usually essential. 
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Main Points 

1. The nine steps or 

procedures listed here are 

repeated – once to choose 

the general location, and 

again to evaluate and 

select a final site within 

the chosen community or 

region. 

2. Note that site visits are in 

the middle of the 

sequence. 

3. Be sure to decide in 

advance if you are visiting  

on a confidential basis, 

without identifying your 

company, or if you can be 

public about your interests.   

4. Going public may expose 

your senior executives and 

organization to questions, 

sales pitches, and 

explanations that they are 

not yet ready to handle. 
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Main Points 

1. Choosing a new location 

and/or site will be personal 

and emotional for many 

people involved in the 

decision and throughout 

the organization. 

2. Given the many subjective 

factors and evaluations 

that will be made, it helps 

to quantify and measure 

site differences wherever 

possible.   

3. Getting the data for 

measurement will be extra 

work and may be 

impractical, but there is 

usually value in trying. 
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Main Points 

1. Transportation costs are a 

useful starting point and 

central to most location 

decisions. 

2. To obtain the relevant 

costs, the planner must 

contact a cross- section of 

potential carriers and ask 

for rate quotes. 

3. Do not assume that all 

transport costs are a 

function of distance.  

Quoted rates may be 

influenced by a carrier’s 

current routes and 

backhauls, fuel surcharges, 

and their financial 

situation. 
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Main Points 

1. Field visits will verify and 

add to published data on 

wages, taxes, land costs, 

utility costs and other 

economic factors. 

2. These data, together with 

transportation studies, 

should be sufficient to 

identify the locations with 

the lowest costs and 

highest profit potential. 

3. The categories here are 

usually sufficient to reach 

a sound decision.  But 

beware of trends and 

consider likely long-term 

costs. 
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Main Points 

1. The weighted-factor 

method is an organized 

way to compare the 

intangible features of 

various locations. 

2. Each consideration or 

factor is given a weight 

from 10 to 1, indicating its 

relative importance. 

3. Alternatives are rated as to 

their performance on each 

factor – here using a 

vowel-letter code: A, E, I, 

O, U and X.  

Corresponding values are: 

4, 3, 2, 1, 0 and -1. 

4. Rating is done with letters 

to remind of the 

subjectivity involved  and 

the imprecise nature of the 

comparisons. 

5. Weight x point value of the 

rating = Factor score.  

These are totaled to find 

the winning location. 

6. One needs a 12% to 15% 

spread to be sure of a 

winner. 

7. Costs should be compared 

in a separate economic 

analysis. 
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Main Points 

1. Many layouts and planning 
situations contain 
“monuments”  -- things that 
are highly fixed and cannot or 
will not be moved. 

2. It is good practice in Phase I 
– Location – to identify those  
building features, pieces of 
equipment or areas that must 
remain in their current 
locations, or should remain 
and the reasons therefore. 

3. Color-coding “red” for cannot 
be moved and “yellow” for 
“should not move” is a good 
way to get everyone’s 
awareness and agreement 
before planning any 
rearrangement. 

4. It is also helpful to identify 
areas that must move or are 
already planned to be moved 
or reconfigured in some way.  
Coloring these “green” will 
help planners and approvers 
to be aware of these decisions 
already made. Areas that will 
be vacated can be colored 
“blue.” 

5. In this example, direction of 
flow can still be reversed if 
desired, but Receiving would 
have to switch with Shipping.  
The best layout opportunities 
are likely limited to zoning – 
changing where material 
groups are stored. 
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Main Points 

1. Example of Phase I – 

Location – finding the best 

location for additional 

storage in an existing 

plant. 

2. Six locations where 

storage could be installed 

for a new product line are 

evaluated with the 

weighted-factor method. 
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