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Introduction 
Congratulations on your decision to create an academic 
makerspace!  Planning makerspaces can be one of the most 
rewarding projects for a maker.   As anyone who has worked 
and maintained a makerspace knows, these spaces are 
constantly evolving with new equipment, tools, pedagogy and 
students.  For anyone developing a makerspace program from 
scratch, the task of determining how much area is required 
can be a difficult starting point. 
Starting with a blank sheet of paper can be paralyzing for the 
most seasoned of planners.  Fortunately, most makerspaces 
evolve organically from the corner of a space to an 
overcrowded series of spaces, so most institutions will not be 
starting from scratch.  Most likely there will be some lessons 
learned about what works and what doesn’t in the current 
space and what can be improved upon.  Right away occupants 
will know if the space is too small for specific functions, or 
how many students must wait or be turned away due to 
overcrowding.   
It is fundamental to understand the key space drivers and 
relationship of area per person to safety in the space.  Multiple 
variables for how area is calculated will impact the amount of 
the space required.  Careful thought and planning can help 
prepare a properly sized space and create a safe working 
environment. 
This paper defines a methodology for identifying and defining 
key space drivers for properly sizing required area.  Equations 
for calculating net to gross area using a grossing factor and 
efficiency factor are included to develop a common 
framework for space comparison between makerspaces.  
Additionally, recommendations are made for relationships 
with area and occupants.   

Calculating Area for Academic Makerspaces: Methodology 
Makerspace(s) is a term that can apply to a single space or 
combination of many diverse space types to support 
individual or groups in the design and fabrication processes.  
The size of a makerspace(s) “accounts for all area within a 
higher education makerspace.” [1] This definition considers 
all areas that are dedicated to and controlled by the 
makerspace.   
Consider the following space classifications: 

A. Person Space 
B. Project Build Space 
C. Specialized Equipment Space 
D. Storage Space 

E. Community Space 
F. Supervisor Space 

The addition of the key functional drivers will result in the 
net required area for the makerspace, refer to equation (1). 

	 	 	
	      

  (1) 

The net area is functional area only, measured from the inside 
of the walls.  Net area typically excludes wall and column 
thicknesses, egress corridors, mechanical spaces, etc.  
Traditionally gross area is dedicated to the support of the 
makerspace in addition to the net area.  To determine the 
overall required area (gross area) a multiplier is applied to the 
net area, refer to equation (2). 
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  (2) 

The grossing factor can range from 1.1 to 2.0 depending on 
how simple or complex the infrastructure and required 
internal clearances are.  For example, a simple makerspace 
with for small electronics work will have a smaller grossing 
factor than a more large format makerspace with aisles sized 
for forklift clearance.   
The ratio of net area to gross area results in the efficiency 
factor of the makerspace(s).  If we compare two makerspaces 
with the same overall gross area, the makerspace with a larger 
functional area (net area) will be deemed a more efficient 
layout as expressed in equation (3).  
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Calculating Area for Academic Makerspaces: Space Drivers 

A. Person Space 
Person space includes any combination of formal or informal 
makerspace that involves tabletop or benchtop activity, 
typically small-scale build/collaboration space.  This typically 
include movable tables for assembly, fabrication and ideation.  
These spaces can range from classroom type settings to higher 
hazard shop space. 
Common industry practice is to measure student driven space 
by area per student for classrooms and laboratories.  Area per 
student generally accounts for student chair/stool space, 
tabletop space and aisle space.  The National Science 



 
 

Teachers Association (NSTA) has documented a statistically 
signification correlation between the amount of workspace 
per student, number of students and incidence of accidents in 
Middle and High School science instructional spaces. [2]   
The NSTA makes the following recommendations based on 
the study: 

 Limit class size to 24 students per instructor 
 Limit space to 4.6 m2 (50 ft2) per student 

Additionally, the National Fire Protection Association Life 
Safety Code (NFPA 101–2018) defines the maximum 
occupant load factor by area per person. [3] The intent of the 
life safety code is to regulate the maximum of occupants that 
can safely egress in the event of a fire or other emergency.  
Below are the occupant load factors from NFPA 101-2018 
(Table 7.3.1.2 Occupant Load Factor) relevant to 
makerspaces: 
Table 1 NFPA 101 – 2018 Occupant Load Factors Relevant to 
Makerspaces 

Collaboration Rooms  

(spaces ≤ 41.8 m2 (450 ft2)) 

2.8m2/person (30 ft2/person) 

Collaboration Rooms  

(spaces > 41.8 m2 (450 ft2)) 

1.4m2/person (15 ft2/person) 

Classrooms 1.9m2/person (20 ft2/person) 

Shops, Laboratories, 
Vocational Rooms 

4.6 m2/person (50 ft2/person) 

B. Project Build Space 

In many makerspaces the project build space happens on the 
tabletop, in others, there is a combination of tabletop and 
dedicated project build space.  Dedicated project build space 
accounts for area for the project such as a large robot, canoe 
or vehicle, area for movable tool storage and access area 
around the project for team members.   

This type of space is dependent on the project size and number 
of projects and by necessity is flexible space that can be 
reconfigured as the projects change over time. 

C. Specialized Equipment Space 

Space dedicated for large equipment such as milling 
machines, lathes, bandsaws, welding areas are driven by the 
footprint of the equipment and clearances for maneuvering 
safely, accessing the equipment and stock to be worked on. 

A table saw for example will require the area for the 
equipment as well as 8’ on the feed side and 8’ on the exit side 
to rip a standard piece of plywood. 

In general, this space type is the least flexible area of a 
makerspace as the equipment tends to be large, heavy and 
requires significant support infrastructure. 

D. Storage Space 

Storage areas are often overlooked or undersized and are 
crucial to declutter the active areas of the makerspace.  This 
space is dedicated to the storage of stock, components, tools, 
chemicals and student projects. 

Special consideration should be made for access and to 

organize the paths of student flow and material flow into and 
out of these spaces.  

E. Community Space 

A large component of maker culture is having a non-
hazardous space to convene formally and informally and 
expresses the attitude of the makerspace.  This space type is 
another example of an occupant driven space that tends to 
have a higher density closer to collaboration rooms or 
classrooms as indicated in Table 1. 

F. Supervisor Space 

Traditionally an office type space with visual and audible 
access to the higher hazard makerspaces, this is an area 
dedicated to staff.  Makerspace supervisor areas can be single 
or shared and double as a small huddle room. 

Discussion and Recommendations 
Based on the safety recommendations made by NSTA to 
factor a minimum of 4.6 m2/person (50 ft2/person) and the 
NFPA 101 Life Safety Code to account for Shop, laboratory 
and vocational space to be 4.6 m2/person (50 ft2/person), a 
reasonable starting size of person driven makerspace would 
be to factor for 4.6 m2/person (50 ft2/person). 
Using the classification methodology outlined by V. 
Wilczynski and A. Hoover, the footprint of higher education 
makerspaces recommendations for maximum number of 
active users (students and supervisors with a 24:1 ratio) 
working in the space at any given time in a 
shop/laboratory/vocational space is as follows: 
Table 2 Classifying Academic Makerspaces (Footprint) 

F-1  

(less than 92.9 m2 (1,000 ft2) 

Maximum of 19 active 
users (18 students and 1 
supervisor) 

F-2  

(92.9 m2 (1,000 ft2) – 464.5 m2 
(5,000 ft2)) 

Range of 20 – 100 active 
users (19 students and 1 
supervisor to 95 students 
and 5 supervisors) 

F-3  

(464.5 m2 (5,000 ft2) – 1,858 m2 
(20,000 ft2)) 

Range of 100 – 400 active 
users (95 students and 5 
supervisors to 383 students 
and 17 supervisors) 

This paper recommends a consolidated format for classifying 
space drivers in makerspaces in order to consistently track the 
amount of person space, the area per person and the annual 
number of accidents that occurs within the person space.   
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