
INTRODUCTION 
When setting up and managing a makerspace, people tend to 
focus on machines and equipment. However, how to actually 
store and manage the material for the machines is a critical, 
yet often overlooked question. Issues with material flow can 
cause a makerspace to be less accessible to its users, present 
higher barriers for novices, and reduce the utilization of ma-
chines. Further, makerspaces often have different core val-
ues, goals, and cultures, and material storage needs to be 
sensitive to these. 

METHODOLOGY 
We pose the research question: how do makerspaces create 
infrastructure, both physical and social, for managing ma-
terial flow? To answer this, we used a modified grounded 
theory approach beginning with qualitative data collection 
followed by iterative coding and memoing. We began by 
conducting  five interviews over video chat with five maker-
spaces around the world. We used a semi-structured inter-
view protocol with a standard set of questions related to our 
research question. For each location, described in Table 1, 
we interviewed 1-2 members of the makerspace’s staff over 
video call. Interviews lasted 45 minutes on average. 

We then transcribed these interviews by hand and coded 
them for themes. We coded and recoded iteratively, and, 
upon agreement, wrote memos based off of our final set of 
codes. Overall, we wrote memos for eight codes, which we 
group into three overarching themes, which we report in the 
following sections. 

EXPLOITING SPATIAL CONSTRAINTS 
One of the most practical constraints on storage in maker-
space is limited physical space. Managers of a makerspace 
need to consider where they will place a machine so that it 
can operate safely, and so that makerspace users can use the 
machine comfortably. However, storage for the materials for 
the machine is a less immediate issue and often occurs as an 
after the machine has been placed. 
A.MACHINE AS INFLUENCER 
Machines in makerspaces not only take up physical space, 

but they also influence the space around them. A visible case 
of a machine influencing the space around it happens when 
laser cutters, which are cornerstone of many makerspaces. 
Spaces not only need to account for the space taken up by 
the laser cutter, but they also need to account for the material 
stock to be cut, a place for scrap stock material to donate to 
others, a place for scrap stock material beyond salvage, as 
well as a place for storing stock that users want to keep. 

B.CORNERS FOR THINGS 
How do makerspaces control the “blast radius” of storage 
needs that machines cause? One interesting pattern that we 
found is that people tend to place storage solutions in cor-
ners. Here, a corner is a small physical space, typically tight-
ly bounded by walls or existing furniture, where physical 
constraints prevent the influence of a machine from “over-
flowing” or sprawling too far into the rest of the space. 

C.SCARCITY AS CATALYST 
One common question we had about about building storage 
furniture, especially for tighter spaces, was “what made you 
want to build this furniture in the first place?” While there 
were often several reasons, one predominant theme was 
pressure from materials overflowing or becoming unman-
ageable. One member from Bitraf commented 

I think the laser cutting shelves were the first thing we 
did when there was a bit of chaos there. I think maybe. 
One of the things that motivated me was that I could 
never find my own materials. … Now, this is if you just 
have a couple of sheets or whatever, you can just put it 
here and it’s for free, but as you can see, [without the 
shelves] you’d have to leaf through a lot of materials 
potentially to find you own, so. So basically, we had that 
sort of system, but just, I don’t know, there was twenty or 
thirty times as much material as you see in this picture 
[piled up when there were no shelves]. 

In this sense, the quicker the lack of space becomes appar-
ent, the quicker members are incentivized to build furniture. 
Since the overflow of materials typically happens around a 
machine, furniture for storage is also placed around the ma-
chine to solve the problem in situ. This further solidifies the 
notion of an “orbit” of storage around a machine. 

ACCESS LEVELS 
In addition to managing spatial constraints, makerspaces 
need to control whom is allowed to access which materials 
within storage. However, decisions about what is accessible 
are often implicitly designed into storage infrastructure, and 
those decisions are often subtle. 

A.SHELVED VERSUS NOT SHELVED 
The type of storage that a material is stored in has a signifi-
cant effect on how accessible that material is perceived to 
be. For example, material stored on the ground, on flat sur-
faces, or otherwise in the open, is perceived to be free-for-

Material Flow in Makerspaces
Jasper O’Leary and Nadya Peek

Human Centered Design and Engineering, University of Washington; e-mail: {jaspero, nadya}@uw.edu

Table 1 Makerspaces Interviewed

Name Location Focus

AS220 Providence, RI, USA Member-Driven

SZOIL Shenzhen, China Academic and 
Industrial

MISIS Fab Lab Moscow, Russia Academic

Jacobs Institute Berkeley, CA, USA Academic

Bitraf Oslo, Norway Member-Driven
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all. In contrast, material that is placed on shelves, drawers, 
or in kits is perceived to be for more restrictive use. Maker-
space managers often take advantage of this difference by 
placing less valuable material out in the open for members to 
scavenge, although this opportunistic scavenging is not al-
ways the intended effect. 

Interviewer: It says “no free stuff here” on the sign? 
Interviewee: Yeah, because when people put free stuff 
here, one thing is that a lot of people kind of put stuff that 
they say is free but it’s really garbage, so instead of 
throwing away their garbage they put it in the free area. 
Interviewer: [chuckles] Typical. 
Interviewee: So the main reason for putting up [the 
shelving] was that some people, I hope by mistake, were 
taking other people’s materials... 

Conversely, shelves are often used to designate materials 
that people should not be rummaging through. One common 
example is with material that is reserved for classes at 
SZOIL: 

Interviewer: [Looking at huge shelf full of parts] What 
are these materials? 
Interviewee: Like glue... cables... components... This side 
is mainly components for the Fab Academy courses. 
What goes in there is ... yeah. I think most of the materi-
als will be used during Fab Academy. 

In contrast to storing more precious class material on 
shelves, staff at SZOIL often stored less restricted materials 
under tables or on surfaces for easier access. 

B.TYING STORAGE TO POLICY 
Storage systems are often built to reflect the rules about 
storage that were decided upon previously. One salient ex-
ample of this is AS220’s kit assembly system for running 
workshops. Here, volunteers design a bill of materials for a 
workshop, and then hand pick electronics those components 
out from various parts of the space. To facilitate this process, 
AS220 has a storage area for aggregating components that 
volunteers will sort into kits. Only components for kits are 
allowed to be stored in this area, and those components are 
sorted into boxes. Volunteers the assemble the components 
into kits which are small plastic boxes, and then volunteers 
place this boxes in a specialized shelf designed to hold these 
plastic boxes for workshop participants. 

COMMUNITY FOCUS 
Makerspaces are communal environments, and storage in-
frastructure is built to reflect this reality. This is partly be-
cause storage systems handle the high capacity of a maker-
space, but also because the community has an active effect 
on what storage systems look like. 

A.COMMUNITY-DRIVEN BUILDING 
Namely, members who are not managers of the space in a 
strict sense have sway in shaping and building a maker-
space’s storage system. This is as opposed to a top-down 
approach where one party unanimously decides how the 
makerspace storage systems work. Instead, we observed 
varying degrees of community input, ranging from a central 
plan for storage plus additions from members, to a complete-
ly heterogeneous system that consists entirely of furniture 

contributed by various members. As an example of a system 
in the middle of this range, the Jacobs Institute has a set of 
“core” lockers supplemented by a broader range of smaller, 
more tailored storage options that student staff build. 

B.SELF-REGULATION 
Again, a central problem for many makerspaces is limited 
space combined with the tendency for materials and scrap to 
pile up if left unchecked. To combat material overflow, sev-
eral makerspaces have self-regulatory systems. The most 
common instance of this is a system for labeling material 
stored in the space. AS220, Jacobs, and Bitraf require mem-
bers to label their material with a name and date, and after a 
set period of time, old material becomes free for others to 
take. In addition, due to the high cost of space at their loca-
tion, Bitraf requires users who store material in the space to 
buy a sticker for writing down their name and date. Bitraf’s 
staff adjusts the price of the stickers to ensure that the stor-
age space is well-utilized. For example, if there is too much 
material, they raise the price to discourage people from stor-
ing material, and if there is very little material, they lower 
the price of the stickers to incentivize more storage. 

C.BUILDING FOR EDUCATION 
All of the makerspaces we interviewed were places of learn-
ing and maker education, though this educational focus 
ranged from informal mentoring, to formal workshops, to 
approved locations for teaching the Fab Academy curricu-
lum [1]. In many cases, because a makerspace needs to teach 
a workshop or a course, several pieces of furniture will be 
devoted just to a particular workshop or course. 

DISCUSSION 
So far, we have uncovered three themes for managing mater-
ial flow: exploiting spatial constraints, access levels, and 
community focus. We now translate the strategies within 
each theme into design recommendation for makerspace 
members and managers: 
1. Use machines and room dimensions to shape storage. 

Storing materials close to the machines that use them 
keeps the focus of the storage clear, and tailoring stor-
age to "nooks and crannies" discourages overflow. 

2. Design storage to enforce material use policies. 
Plan for a variety of access levels—from up-for-grabs 
to restricted use—and use locks, shelving, or other de-
signs to indicate these levels clearly. 

3. Encourage member feedback on storage systems. 
Review the state of the makerspace's storage systems 
with members of the community, and allow for changes 
and additions as needed. 

Makerspaces are enjoying rapid growth, but those who set 
up new makerspaces often focus on the question of “which 
machines?” Other aspects, such as material flow, community 
building, and curriculum are also crucial for sustaining an 
academic makerspace. The three material control themes that 
we discussed call for us to give equal thought to designing 
material flow as we do to which machines and equipment to 
invest in. We believe these kinds of insights will inform the 
design of storage systems for material flow in makerspaces. 
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