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INTRODUCTION 
In the last 10 years, fabrication facilities located on college 
campuses have seen renewed popularity in support of 
curricular and non-curricular activities by students, staff, and 
faculty. Although fabrication and prototyping spaces have 
existed for many years on college and university campuses, 
there is a growing movement to make these facilities more 
easily and directly accessible. “Makerspace” has become a 
commonly used term to describe these more easily 
accessible spaces [6]. 
University administrators and leaders looking to build or 
expand a makerspace must budget for staffing, often relying 
on anecdotal data to determine appropriate staffing levels. 
Makerspace staff are responsible not only for training users 
and maintaining the facility, but they also determine the 
makerspace culture, and can ultimately influence user 
success.  
Staffing is the single largest cost for many organizations, 
and arguably the most important resource. Because of this, 
informed decision-making is necessary in deciding staffing 
needs, which may differ depending on the size of the space, 
the number of users, the hazard level of the equipment, and 
other variables. Research studies and surveys have begun to 
capture statistical data on these variables [3, 4, 5] however 
the fast-paced growth and creation of makerspaces in the 
past decade requires frequent updating of those statistics. 
 While many makerspaces have developed organically in 
response to the specific needs of a given campus, the most 
successful models are developed after careful research into 
existing spaces in an effort to learn from others’ mistakes 
and successes. ISAM conferences are great resources for 
developing these best practices, and in some cases, 
conference discussions have led to the creation of 
established standards. For instance, Klein et al. introduced a 
control banding approach for controlling access to hazardous 
machines [1].  In another example, Wilczynski and Hoover 
published “A Classification System for Higher Education 
Makerspaces” and presented on this topic at the  

 
 
 
 

2017 conference, creating a set of standards for drafting 
hazard levels assessments [2]. 
In this paper we will present the findings of a survey 
conducted jointly by the Jacobs Institute for Design 
Innovation at the University of California, Berkeley, and the 
Sears think[box] at Case Western Reserve University, to 
determine a snapshot of staffing levels at a number of 
academic makerspaces. Our results provide insight into how 
diverse fabrication facilities operate, and suggest some 
baselines for makerspace staffing for various applications. 
We intend this study to be an objective survey of current 
conditions at a variety of academic makerspaces; further 
research is required to develop a formal guide to optimal 
staffing levels. 

METHODOLOGY 
We developed a Qualtrics survey with 10 questions as 
shown in Appendix I to get a snapshot of what other ISAM 
participants who facilitate makerspaces are currently doing 
to meet staffing needs. The results were scrubbed for 
obvious misclicks and repeat responses from the same 
institution. We then generated results using the Qualtrics 
reporting system. 

OBSERVATIONS 
Fig. 1 shows that the majority of respondents’ facilities have 
been operating for more than two years. 
 

 
Fig. 1 “Has your makerspace been around for less than two years?” 

  



 
 

Fig. 2 indicates a significant 60% of respondents reported 
that their facility contributed to the educational mission of 
the university, while 77% reported that their facility 
contributed toward a service mission as seen in Fig. 3.  

 
Fig. 2 “Does the makerspace contribute toward the educational mission of 

the university?” 

 
Fig. 3 “Does the makerspace contribute significantly toward a service 

mission?” 
Fig. 4 indicates that slightly over half (54%) of the 
respondents reported that innovation and entrepreneurship 
was a significant component of the makerspace’s mission, 
while 39% reported that the makerspace supported research 
on campus as seen in Fig. 5.  

 
Fig. 4 “Is innovation and entrepreneurship a significant component of 

the makerspace mission?” 
 

 
Fig. 5 “Does the makerspace contribute toward research on campus?” 

Fig. 6 data suggests that the spaces managed by respondents 
are overwhelmingly open to campus affiliates, with 89% of 
respondents classifying their space as open not only to 
sponsored departments or departmental courses, but to the 
rest of campus as well. 

 
Fig. 6 “Is access limited to individuals enrolled in makerspace or 

departmental courses?” 
For most organizations, this openness does not extend to 
members of the public who are not affiliated with the 
university. However, it is worth noting that a combined 33% 
of respondents say their spaces are either open or somewhat 
open to members of the public, as shown in Fig. 7.  

 
Fig. 7 “Is access provided to members of the public who are unaffiliated 

with the university?” 
  



 
 

The largest portion of respondents represent spaces that are 
1,000 to 5,000 sq. ft. and serve 100 to 1,000 users, as shown 
in Fig. 8 and Fig. 9, respectively. 

 
Fig. 8 Average square feet of makerspaces 

 
Fig. 9 Average number of users, annually. 

These spaces are mostly (81%) staffed by a combination of 
students and professional staff. However, it is worth noting 
that 11% of spaces are primarily staffed by students, as 
shown in Fig. 10. 

 
Fig. 10 Types of staff used to manage makerspace 

From experience, we expected to see a positive, potentially 
linear relationship, where increased hazard levels, increased 
square footage, and increased user populations would all be 
correlated with increased staffing levels. 
For reference, hazard levels pertain to the severity of the 
hazard associated with equipment at the makerspace, such 
that hazard level 1 refers mainly to basic hand tools while 
hazard level 4 includes lathes, mills, and other equipment 
where there is a potential for loss of life or limb.  
The comparative data mostly correlated as we expected. We 
compared staffing levels to hazard levels, numbers of users, 
and square footage, and found that more members, more 

square footage, and more hazardous machines, generally 
meant more FTEs were needed to supervise, as shown in 
Fig. 11, Fig. 12, and Fig. 13, respectively.  

 
Fig. 11 Number of staff vs. hazard levels 

 

Fig. 12 Square footage vs. number of staff. 

 

Fig. 13 number of users vs. number of staff 
Regardless of these factors, we can see from these same 
results that makerspaces are primarily staffed by 
undergraduate students and secondarily by professional 
technical staff. The staffing levels for administrative staff 
stayed flat across these factors. 
The largest factor determining staff size was footprint, in 
that 20,000+SF spaces averaged 18.5 FTEs (Fig. 12). Only 
nine responses were available to compute this statistic, 
however, when compared to the user base statistics showing 
that 3,000+ member spaces averaged 9.4 FTEs (Fig. 13), it is 
hard for sample size alone to account for that kind of effect.  
An economy of scale is clearly visible. Generally as spaces 
handle more and more members, they do not need to 
increase staff linearly. Likewise, as spaces grow in square 
footage, staffing does not need to increase linearly. To 



 
 

illustrate this, let us look at Table 1, showing the average 
FTEs per 1000 square feet for facilities of various sizes 
according to the survey response data. 

Table 1 Larger spaces are supported by higher FTE numbers 

Sq. Ft. 
Range 

Avg. Sq. 
Ft. 

Avg. Total 
FTEs 

FTEs per 1000 
Sq. Ft. 

< 1000 500 3.0  
[1.0 - 5.5] 

6.0 
[2.0 - 11] 

1000 - 
5000 

3000 4.0  
[0.4 - 8.8] 

1.3 
[0.1 - 2.9] 

5000 - 
20000 

12500 10.0  
[1.0 - 31.0] 

0.8 
[0.1 - 2.5] 

> 20000 20000 18.5  
[6.2 - 31.0] 

0.9 
[0.3 - 1.6] 

Looking at the first data point, we see that for 500 sq. ft. the 
average number of FTEs is 3.0. If we took this to be a simple 
linear relationship, then makerspaces that averaged 3,000 
square feet should average 6 times the staffing, but we see 
that they do not. Makerspaces averaging 3,000 square feet in 
size have an average of 4.0 FTEs, which is only an increase 
factor of 1.3, far short of an increase factor of 6. Turning our 
attention then to the second data point, if makerspaces 
averaging 3,000 square feet utilize 4.0 FTEs, and no 
economy of scale was present, then one could expect 
makerspaces averaging 12,500 square feet to have 4.2 times 
the staffing level, and yet we see only an increase factor of 
2.5 to a level of 10.0 FTEs.  
We find the same pattern to be true as we look at Table 2, 
showing the average FTEs per 100 users for spaces serving 
various population sizes. As makerspaces serve larger 
populations, the FTEs per 100 users does not stay constant 
and instead decreases, showing a similar economy of scale 
to what is visible in the square footage data. 

Table 2 Larger user bases are supported by higher FTE numbers 

User Range User 
Avg. 

Avg. Total 
FTEs 

FTEs per 100 
Users 

0 - 100 50 1.5 
[0.4 - 3.3] 

3 
[0.8 - 6.6] 

100 - 1000 550 5.2 
[0.5 - 25.5] 

0.94 
[0.1 - 4.6] 

1000 - 3000 2000 8.3 
[1.5 - 25.0] 

0.4 
[0.1 - 1.25] 

3000+ 3000 9.4 
[1.5 - 31.0] 

0.3 
[0.0 - 1.0] 

Lastly, let us examine Table 3, showing FTEs at 
makerspaces containing various maximum hazard levels. 

 

Table 3 More hazardous equipment is supported by higher FTE numbers 

Maximum Hazard Level Present Avg Total FTEs 

1 4.3 [1.5 - 8.8] 

2 3.3 [0.4 - 11.0] 

3 6.9 [0.5 - 23.0] 

4 10.4 [1.1 - 31.1] 

With the notable exception of the first data point, the table 
follows the pattern that higher maximum hazard levels 
require a higher number of FTEs. The explanation for the 
first data point being higher than expected and not following 
the general pattern is not known at this time, however it’s 
worth noting that the statistics for the first data point were 
calculated from only 11 responses, whereas n > 20 for the 
remainder of the data points. 
It's no surprise that the larger the square footage, hazard 
levels and numbers of users are, the more direct support staff 
we see in a given space. What was not expected is that the 
increase mainly affects the student staff population, as 
shown in Fig. 11, Fig. 12, and Fig. 13, respectively for 
hazard levels, square footage, and number of users.  
For instance, with the numbers of users category we see an 
average of 79% increase across the categories for student 
staff, but only a 26% increase for professional technical staff 
in the same category. Clearly, the larger the space, the higher 
the usage of student staff for coverage is. 

DISCUSSION 
We hope this paper will be helpful as a point of reference for 
those setting up spaces, and as a comparative model for 
those who manage existing spaces. The authors are aware of 
individual circumstances of a given space that cannot be 
reflected in the data, though, and we feel strongly that an 
awareness of these nuances is also important for the 
successful management of a creative space. For example, 
this data does not address differences between new and 
established spaces, topics that are addressed below in the 
context of the Jacobs Institute at UC Berkeley.   
When the Jacobs Institute opened four years ago, a central 
concern was the creation of safety/onboarding curriculum 
and access/control systems. In order to best support this 
effort, five FTEs with deep technical knowledge were 
recruited. These professional staff were tasked with 
researching machine and equipment selection and writing 
safety training curriculum for each shop area. Student 
staffing was also a priority; we began with six Student 
Supervisors who were tasked with filling orders, helping 
students with basic questions, and staffing evening shop 
hours.  The number of Student Supervisors has increased 
each semester and now includes 16 students.  
 After its first year, Jacobs Institute began to navigate away 
from a flat management model and added levels of seniority, 
first within the student supervisor population (Student 
Supervisor II’s received a small pay increase and were 



 
 

tasked with conducting machine training sessions), and more 
recently among professional staff. The number of FTE 
Design Specialist staff was recently reduced from five to 
four to create a more junior role. Three introductory-level 
Design Technicians work on a part time basis but at a more 
professional level than our student workers.  
This segmented staff structure has a number of advantages 
for a shop with our growth trajectory; we no longer have as 
much of a need for advanced expertise in curricula creation, 
and the increase in junior staff positions matches an 
increased number of entry-level shop maintenance 
tasks. Additionally, makerspace management has become a 
viable career path over the last 5-10 years; offering more 
junior positions the Jacobs Institute enables a new 
generation of creative space managers to acquire 
professional experience sets. 
Another area that deserves further inquiry is the importance 
of shop culture, and the role of staff in setting that culture. 
We can see from Fig. 2, Fig. 3, and Fig. 4 that 
overwhelmingly these spaces are reaching out to serve a 
large campus population. An accessible, inclusive space 
leads to a better experience for all, yet accessibility must be 
balanced with safety concerns. The key to achieving a 
successful balance lies in staff recruitment. Employing 
professional staff with an extensive background in 
mentorship as well as a high level of expertise in their given 
field is helpful to meet this need. Managing a student staff 
population that is well informed on clearly-articulated, easily 
referenced policies, and providing an adequate support 
network to these student workers will also help nurture an 
ideal shop culture. 
In summation, we believe this study serves as a solid 
foundation for further research. Future surveys could 
examine influencing factors that lead to staffing decisions, 
and question whether respondents believe their space is 
appropriately staffed. Additionally, we hope that academic 
makerspace leaders will be able to use this data as reference 
in deciding upon and petitioning for changes in staffing 
levels at their respective institutions.  
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APPENDIX I. SURVEY QUESTIONS 

Makerspace Classification Questions 

This study compares makerspaces using a classification 
system proposed by Dr. Vincent Wilczynski at Yale 
University. The following questions will help you classify 
your makerspace according to this system.  

If you have more than one makerspace on your campus, 
please select only one to consider as you answer these 
questions. If you would like, you may repeat the survey for 
each of your additional makerspaces. 

Scope: the degree to which the makerspace is established on 
campus 

Q2-A. Has the makerspace existed for less than two years? 

o Yes 
o Somewhat 
o No 

Q2-B. Does the makerspace contribute towards the 
educational mission of the university, for example by 
hosting credit-awarding courses? 

o Yes 
o Somewhat 
o No 

Q2-C. Does the makerspace contribute towards research on 
campus, for example by dedicating a significant amount of 
resources towards supporting faculty-led research projects? 

o Yes 
o Somewhat 
o No 

Q2-D. Does the makerspace contribute significantly towards 
a service mission, for example by providing space for 
student-led clubs or regularly supporting university service 
efforts? 

o Yes 
o Somewhat 
o No 

Q2-E. Is innovation and entrepreneurship a significant 
component of the makerspace's mission? 

o Yes 
o Somewhat 
o No 

Accessibility: the degree to which the makerspace can be 
used by the university community 



 
 

Q3-A. Is access limited to individuals enrolled in 
makerspace or departmental courses? 

o Yes 
o Somewhat 
o No 

Q3-B. Is access limited to individuals from the sponsoring 
Department? 

o Yes 
o Somewhat 
o No 

Q3-C. Is access limited to individuals associated with a 
specific School? 

o Yes 
o Somewhat 
o No 

Q3-D. Is access provided to the entire university 
community? 

o Yes 
o Somewhat 
o No 

Q3-E. Is access limited to students? 

o Yes 
o Somewhat 
o No 

Q3-E. Is access provided to members of the public who are 
unaffiliated with the university? 

o Yes 
o Somewhat 
o No 

User-Base: a measure of the potential energy, engagement, 
and impact of the makerspace 

Q4. Given the term "member" defined as the number of 
individuals who have access to the space, regardless of the 
frequency of their visits, how many "members" does the 
makerspace have? 

o Less than 100 members 
o 100 - 1000 members 
o 1000 - 3000 members 
o Greater than 3000 members 

Footprint: a measure of the size of the makerspace  

Q5. Including all areas dedicated to (and controlled by) a 
makerspace such as workshops, studios, meeting rooms, 
storage areas, support spaces, classrooms/lecture halls, and 
staff offices, how many square feet of area does the 
makerspace utilize? 

o Less than 1,000 square feet 
o 1,000 - 5,000 square feet 
o 5,000 - 20,000 square feet 
o Greater than 20,000 square feet 

Management/Staffing: an indication of how the makerspace 
is supervised 

Q6. Regarding the people who manage the makerspace 
including training users, maintaining equipment, and 
creating and enforcing policies, select the option that best 
fits your makerspace. 

o Primarily managed and staffed by students 
o Primarily managed and staffed by faculty and 

professional staff 
o Managed and staffed using a combination of 

students, faculty, and professional staff 

Equipment Hazard Levels 

Q7. Towards the goal of understanding staffing levels at 
makerspaces with varying potentials for injuries or 
accidents, please select all of the following categories of 
equipment that are present in the makerspace. These levels 
were first proposed by leaders from Yale University in a 
2016 ISAM paper on hazard classification. 

● Hazard Class 1 
● Hazards: Minor injuries, addressable with 

basic first aid kit or ice 
● Type: Low power hand and small bench 

tools 
● Examples: Manual hand tools, small 

cordless drills, glue guns, palm sanders, 
soldering tools, heat guns, sewing 
machines, 3D printers, 3D scanners, vinyl 
cutters 

● Hazard Class 2 
● Hazards: As above, plus more significant 

first aid injuries, potentially requiring 
medical assistance 

● Type: Low to medium power tools 
● Examples: Mid-range powered hand tools, 

laser cutters, pneumatic tools, small 
benchtop tools, self-standing manual tools 
(shear, brake, roller, press), low powered 
CNC mills, routers and lathes 
(interlocked/enclosed), thermal foam 
cutters, thermal formers 

● Hazard Class 3 
● Hazards: As above, plus potential for 

serious lacerations and minor amputations 
that require medical attention 

● Type: Powerful portable and light 
industrial tools 

● Examples: Portable construction-scale 
power tools, medium power industrial 
tools (generally free-standing), 3D 
printers/processes with toxic chemicals or 



 
 

corrosive wash steps, CNC 
interlocked/enclosed equipment (mill, 
lathe, plasma cutter, waterjet) 

● Hazard Class 4 
● Hazards: As above, plus potential for 

serious amputations and life-threatening 
injuries 

● Type: Large industrial tools 
● Examples: Power-actuated tools, full-size 

mills and lathes, table saws, large (open 
format) robots, powered shears, rollers, 
brakes & presses. 

Staffing Levels 

In order to understand the combined efforts of student 
workers, professional staff, and faculty who may contribute 
part-time or full-time efforts to the management and 
operation of the makerspace, please answer the questions in 
this section using full-time equivalent (FTE) units. 

Explanation of FTE units: One FTE is one full-time person. 
Any staff, faculty, or students who are not full-time must be 
converted into full-time units. For example: 

● Three staff working half-time would be 1.5 FTE 
units 

● Twelve students working a combined total of 80 
hours a week would be 2 FTE units 

● A faculty member contributing 25% of their effort 
towards the makerspace would be 0.25 FTE units 

● Consider both paid and volunteer personnel 
together in these answers.  

Q8. How many FTE units are dedicated to the makerspace 
from each of the following categories? 

Undergraduate Students 

Graduate Students 

Academic & Instructional Faculty/Staff 

Technicians & Professional Staff 

Administrative & Support Staff 

Entrepreneurship & Innovation Faculty/Staff 

Outreach Staff 

Executive & Leadership Faculty/Staff 

 

Affiliations  

Please list your professional affiliations 

Q9. Which university, college, or school are you affiliated 
with? 

Q10. Which makerspace-related professional groups / 
conferences are you affiliated with? 

● ISAM (International Symposium on Academic 
Makerspaces) 

● SSMC (Student Shop Managers Consortium) 
● Other related professional group (please list) 

 
 
 
 
 

 

 
 


