
Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: How to Determine Space Requirements 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: How to Determine Space Requirements Page 2 

Main Points 

1. When sizing for highly-fixed 
machines or special construction, 
use very precise methods.  For 
general storage or offices where 
somewhat less is at stake, overly 
precise estimates add little value. 

2. Calculation is accurate but time-
consuming.  Use it when planning 
new storage methods, or in Phase 
IV –  Installation to assign slots for 
individual items. 

3. Warehouse calculations often use 
item-level inventory predictions.  
These may have little value beyond 
Year 1, especially if products are 
changing. 

4. Conversion from an adjusted 
current state is quick and effective 
for 2- to 5-year projections for 
Phase I –  Location and Phase II – 
Overall Plans, or when there is no 
data for calculation. 

5. Rough Layout is for critical areas of 
high investment, large or unusually-
shaped machinery, or conveyor 
lines. 

6. Space Standards may be available,  
but use them with care if you do not 
understand their basis. 

7. Ratio Trend and Projection relates 
space history to business activity 
and trends their relationship (ratio) 
into the future.  Space is estimated 
by applying the projected ratio to a 
forecast of activity.   This method is 
for long-range projections of total 
area.  It is the least precise method 
and cannot determine individual 
activity areas.  

8. Several methods may be used on 
the same project.  Different 
methods tend to check each other, 
boosting confidence in the results. 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2011.  RICHARD MUTHER & ASSOCIATES - 4SPSCF - 2E                                                                                                                                                             Page 3 

Main Points 

1. When sizing for highly-fixed 
machines or special construction, 
use very precise methods.  For 
general storage or offices where 
somewhat less is at stake, overly 
precise estimates add little value. 

2. Calculation is accurate but time-
consuming.  Use it when planning 
new storage methods, or in Phase 
IV –  Installation to assign slots for 
individual items. 

3. Warehouse calculations often use 
item-level inventory predictions.  
These may have little value beyond 
Year 1, especially if products are 
changing. 

4. Conversion from an adjusted 
current state is quick and effective 
for 2- to 5-year projections for 
Phase I –  Location and Phase II – 
Overall Plans, or when there is no 
data for calculation. 

5. Rough Layout is for critical areas 
of high investment, large or 
unusually-shaped machinery, or 
conveyor lines. 

6. Space Standards may be available,  
but use them with care if you do not 
understand their basis. 

7. Ratio Trend and Projection relates 
space history to business activity 
and trends their relationship (ratio) 
into the future.  Space is estimated 
by applying the projected ratio to a 
forecast of activity.   This method is 
for long-range projections of total 
area.  It is the least precise method 
and cannot determine individual 
activity areas.  

8. Several methods may be used on 
the same project.  Different 
methods tend to check each other, 
boosting confidence in the results. 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: How to Determine Space Requirements Page 4 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: How to Determine Space Requirements Page 5 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: How to Determine Space Requirements Page 6 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: How to Determine Space Requirements 
Page 7 

Main Points 

1. The calculation method rests on 
plans and/or assumptions about 
storage and handling methods. 

2. For clarity and to avoid errors 
and oversights, prepare sketches 
to illustrate intended methods 
and dimensions.  

3. Check dimensions against the 
materials to be stored, the space 
available, and the capabilities of 
material handling equipment, 
including the handlers 
themselves. 

4. Recognize that column spacing 
and the manner in which 
columns are accommodated in 
the actual layout may influence 
rack placement, aisle width, and 
flue space between back-to-
back rows of pallet rack. 

5. Because 100% utilization of 
available positions is rarely 
achieved or desirable, recognize 
that space per storage position 
will be less than space per pallet 
actually stored.   

6. If you are planning to store a 
specific number of pallets, then 
divide the calculated storage 
space per position by an 
appropriate utilization factor to 
arrive at storage space per 
pallet. 
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Main Points 

1. The clear height of a building is the 
distance from the floor to the 
bottom of the lowest obstruction. 

2. In unit load storage, the height 
needed to operate is generally the 
distance from the floor to the top of 
the tallest load when it is lifted off 
the highest storage beam of the 
planned storage equipment. 

3. In other areas, height is needed to 
accommodate any elevated 
structures such as multi-level 
picking modules or mezzanines, 
and their equipment or storage. 

4. Fire codes generally require a 3-
foot clear space between sprinkler 
heads and the highest tops of stored 
loads.  Thus, the effective storage 
height may be less than the 
available clear height. 

5. Some types of operations benefit 
from high clearance, but others do 
not. Those benefiting the most are: 
retail distributors; E-commerce and 
consumer direct fulfillment; public 
and contract fulfillment. 

 Those benefiting the least: unit 
load operations; wholesale 
operations; inbound logistic 
centers. 

6. Unused overhead space must still 
be heated and cooled, adding costs.  

7. As the top storage beam rises above 
30 feet, the importance of floor 
flatness goes up, adding to the 
building’s cost. 

8. Extra height is valuable in 
expensive real estate markets and 
when the alternative is a satellite 
facility. 
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Main Points 

1. Clear height  is the distance 
from the floor to the lowest-
hanging ceiling member or 
hanging objects (beams, 
joists or truss work, fans, 
light fixtures, sprinklers) 
descending down into a 
substantial portion of the 
industrial work area.  

2. Obviously, increased height 
can be used to reduce floor 
area required.  However, this 
depends in practice on the 
height of stored loads and 
the capabilities of material 
handling equipment.  

3. In new construction, 
increased height adds to cost 
per square foot or square 
meter, but may be justified 
by constructing less area 
underroof. 

4. In truck-based warehousing, 
increased height can slow the 
operation and its throughput, 
especially when using turret 
trucks in very narrow aisles. 

5. Slow-down can be avoided 
with more expensive 
automated storage/retrieval 
machines.  But capital saved 
with less area will be given 
back for material handling. 
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Main Points 

1. The need for additional 

space is typically driven by 

the factors listed here. 

2. Some factors affect only a 

certain kind of space or a 

specific activity-area.  

Planners need to understand 

which ones are active and to 

what extent.  

3. Projecting the key inputs of 

PQRST will help to identify 

and measure the relevant 

factors. 
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Main Points 

1. The Conversion Method can 
be used to estimate space in 
square feet, square meters, 
acres, etc. 

2. It can also be used to estimate 
capacity; e.g. pallet positions, 
lineal feet of shelving, 
number of dock doors, etc. 

3. Current utilization of space 
and/or capacity must first be 
assessed and adjusted to what 
should be in place for current 
volume and conditions. 

4. Then, a forecast is made of 
future volumes and relevant 
conditions based on data or 
informed opinion and 
assumptions. 

5. Ratios are established to 
quantify the expected changes 
in volume and conditions.  
Each becomes an index or 
factor that is applied to 
today’s  “should have” space 
or capacity. 

6. Factors or indices are 
presumed to be concurrently 
at work on requirements.  
Therefore, they are multiplied 
rather than added when 
arriving at a total conversion 
index or factor.  
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Main Points 

1. The Space Requirements 
Converting form summarizes 
current space, adjustments 
required, and future 
estimates. 

2. This example compares 
estimates for two future 
periods of +1 and +3 years.  
It shows that Area 4 Home 
Goods will shrink over time 
while Areas 6 Footware and 
7 Direct Shipment will grow. 

3. To avoid projecting over-
crowded (or poorly used) 
space into the future, be sure 
to observe current conditions 
and adjust current space up 
or down, as needed. 

4. Check current utilization 
rates in storage areas and 
adjust to practical targets 
before projecting future 
requirements. 

5. Note that the space unit at 
the top of each column can 
be varied, depending upon 
unit of measure (sq. ft., acres, 
sq. m., etc.) or whether an 
amount or a percentage is 
used in columns c, e, and h. 

6. Column g. remains empty 
until the planned layout is 
selected and its areas are 
then posted. 
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Main Points 

1. The Space Requirements 
Converting form summarizes 
current space, adjustments 
required, and future 
estimates. 

2. This example compares 
future estimates for 1 and 2 
shifts.  The form can also be 
used to show estimates for 
two future periods, such as 
+3 and +5 years. 

3. To avoid projecting over-
crowded (or poorly used) 
space into the future, be sure 
to observe current conditions 
and adjust current 
occupancies up or down, as 
needed. 

4. Note that the space unit at 
the top of each column can 
be varied, depending upon 
unit of measure (sq. ft., acres, 
sq. m., etc.) or whether an 
amount or a percentage is 
used in columns c, e, and h. 

5. In this example, Columns e 
and h are expressed as 
percentages of Column d.   
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Main Points 

1. Long-term trends in space per 

unit of output will be “up,” 

“down,” or “side-ways.” 

2. Here, the trend is up because 

this manufacturer of socks 

began outsourcing to Asia 7 

years ago.  Since then, the 

longer supply line has required 

more finished inventory, and 

thus more floor space. 

3. New buildings were acquired 2 

years ago and 6 years ago.  

These increased the ratio since 

the new facilities were sized for 

growth and were underutilized 

at first. 

4. Now, the company is again out 

of space, suggesting the need 

for at least 0.04 square feet per 

dozen pairs of socks sold. 

5. A curve can be fitted to the 

historical ratio data.  In this case 

a logarithmic function is the 

best fit and provides a formula 

for projecting the ratio into the 

future. 

6. This graph and formula were 

applied to a sales forecast to 

size a new facility and estimate 

the acreage required. 
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Main Points 

1. The ratio-trend and projection 
method is limited to total or 
general space requirements.  It 
cannot be applied to individual 
activity-areas. 

2. It is perhaps the least accurate of 
the five methods for determining 
space requirements.  Still, for long-
range planning, especially for 
warehouses and distribution 
centers, it may be fully adequate. 

3. Ratio-trend and projection 
establishes a ratio of space used to 
some other factor, such as business 
volume or inventory level. (See 
steps 1a., 1b., and 2) 

4. By comparing ratios for past 
periods, one establishes a trend for 
the ratio and projects into the 
future what the ratio is likely to be. 
(See step 3) 

5. From this projection and a 
projection of the companion 
portion of the ratio, the space to 
meet that projection can be 
derived. (Steps 4 and 5) 

6. Space per physical unit of volume 
is perhaps the best ratio to use.  In 
distribution, this could be orders, 
lines picked, case volume, etc. 

7. Other potentially useful ratios 
include: space per dollar of 
inventory investment; space per 
labor hour worked; space per 
active stock keeping unit; space 
per customer served… 
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Main Points 

1. In this example, three 
different space ratios have 
been established and 
projected.  These relate total 
distribution center (DC) 
space to: 

• Retail store space that the 
DC supports 

• Inventory dollars stored 

• Sales made  

2. The space history of the DC 
is established from records 
and memory of long-time 
employees. 

3. Forecasts are obtained for 
number of stores and store 
size, inventory levels, and 
sales. 

4. By applying the projected 
space ratios to the forecasts, 
three estimates of DC space 
are determined. 

5. These are compared to a 
projection of historical DC 
space itself.   

6. Strategic plans are built 
around the average, the mid-
point of the estimates, or 
some other judgmentally- 
selected estimate of long-
range requirements.   
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Main Points 

1. When making estimates for 5, 10 

or more years into the future, 

methods that rely on estimates for 

specific equipment or activity-

areas are of questionable validity. 

2. Changes in products, processes, 

and organizational structures tend 

to invalidate estimates for 

precisely-defined activity areas.  

For this reason, the Calculation, 

Conversion, and Rough Layout 

methods tend to be of less value for 

long-range projections. 

3. However, by combining similar 

areas or departments into several 

classes of space, the aggregate 

space in each class can be 

estimated, long-term, using Ratio 

Trend and Projection. 

4. Projecting the percentages of 

under-roof space by class of 

occupancy is not difficult so long 

as we realize that long-range 

projections need not be precise. 

5. Whenever the basic character of a 

business changes, the percentages 

change.  Percentages also reflect 

improvements in operations.  

6. Historical records of space by class 

are often difficult to obtain.  Old 

photographs, memories of senior 

and retired employees, old 

drawings, and insurance records 

may be useful. 
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Main Points 

1. In Systematic Layout Planning 
(SLP), the Storage Space 
Checklist is used to resolve space 
shortages.   

2. Sheet 6 is photocopied for use on 
a specific project.  The planner 
reviews Sheets 1 – 5 for relevant 
space-saving methods. 

3. The checklist includes many 
measures that may be beyond the 
control of the warehouse manager 
or facilities planner.  Yet these are 
often the best solutions. 

4. Most shortages require the 
application of several methods.  
At the same time, only a few 
methods will apply to any specific 
project and shortage. 

5. Since most space-saving methods 
have some negative impact on the 
operations, the alternative of 
providing more space should 
always be considered. 

6. The specific procedure for 
balancing space required and 
space available is: 

• Estimate future needs. 

• Identify relevant space saving 
methods and calculate the 
space they would save.  

• Estimate each method’s 
investment cost or expense. 

• Assess or rate the impact of 
relevant methods on 
operational effectiveness. 

• Evaluate and decide.  
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Main Points 

1. In this example, main aisle 
space is called out on a 
separate line as Activity 10. 

2. This approach makes clear 
how much of total space is 
assigned to main aisles. 

3. Areas 1 – 9 are thus net of 
main aisle space. 

4. Here, main aisles have been 
estimated by adding 20% to 
the sum of the net areas. 

5. The resulting space amounts 
to 17% of total area, 
including main aisles. 

6. Most industrial facilities have 
between 15% and 20% in 
main aisles. 

7. Some variation in percentage 
depends upon whether a main 
aisle is included between rack 
storage and adjacent receiving 
or shipping areas.  

8. 18.5% is a rule of thumb in 
the absence of an actual 
layout to be measured. 

9. The larger the objects moved, 
the higher the aisle space 
percentage.  Conversely, less 
is typically needed when 
moving very small items. 
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Main Points 

1. Storage aisles are included in 
space requirements for each 
storage area.  These are aisles 
floor storage lanes, pallet racks 
and shelves. 

2. Local aisles between order 
assembly stations and packing are 
also typically included in the 
requirements for each area. 

3. Main and cross aisles are those 
used to across the facility and 
between storage and other activity 
areas.   

4. This type of aisle space typically 
ranges from 10% to 20% of total 
area underroof.   

5. In layout planning, main aisle 
space can be allocated to the 
activity areas on each side, or it 
can be measured as a separate 
category or type of space. 

6. In smaller layouts, storage aisles 
often double as main or cross 
aisles.  So some judgment is 
required when allocating their 
space or tracking it separately as 
aisle space. 

7. In receiving and shipping areas 
that may consist of open space 
between racks and exterior walls, 
there may be no marked aisle for 
lateral movement.  Here, the 
planner must decide to ignore the 
unmarked aisle, or to declare it 
and reduce the space allocated to 
dock activities. 
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