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INTRODUCTION 
The Maker movement has seen widespread growth and pop-
ularity within academic makerspaces and community-based 
makerspaces around the world [1]. As this culture grows and 
empowers more people to figuratively and literally shape their 
futures, there is an opportunity to transform our expectations 
of physical products by utilizing non-toxic and biodegradable 
materials. As UC Davis expands our makerspace and equip-
ment we are testing the use of biodegradable green materials 
that reduce waste, energy loads and harmful air quality. Our 
goal is to create a maker lab that utilizes environmentally sen-
sitive materials and empowers females and populations that 
are traditionally under-represented in maker spaces.  
The Department of Design at UC Davis brings together the 
best aspects of two very different worlds. We bridge the gap 
between the unbridled optimism and innovation of the tech 
world with the constraints and reality of agriculture and living 
systems. Our makerspace embodies this spirit. We seek to 
demonstrate the ways which commitment to sustainability 
and inclusion can not only co-exist but enhance our practices 
of technological and social innovation. This unique perspec-
tive allows us to create impact in a way that is responsible, 
meaningful, and sustainable.  
The UC Davis Product Design Lab is a space for product and 
service design, innovation, and experimentation. Using eco-
logical, human-centered, and social good design principles we 
are dedicated to solving some of the world’s largest environ-
mental and societal challenges. The UC Davis Design Depart-
ment offers courses in sustainable design, human-centered de-
sign, industrial design, furniture design, lighting design, wear-
able technology, materials and methods, computer-aided de-
sign and prototyping.  

METHODOLOGY: OUR APPROACH 
• Use ecological, human-centered and social good de-

sign principles 
• Create courses and equipment labs that use healthy and 

environmentally friendly materials. 
• Encourage students to develop hands-on building and 

prototyping skills. 
• Create design strategies and opportunities outside of 

the studio and engage students to solve real-world 
problems. 

• Immerse female students into academic research 
through the development of interactive prototypes, and 
the improvement of their skills in STEAM. 

• Provide a positive learning environment for female stu-
dents and underrepresented populations to develop 
skills and confidence in our fabrication labs.  

A. GREEN MATERIALS FOR THE MAKERSPACE MOVEMENT  
“Except for a small amount that’s been incinerated, every bit 
of plastic manufactured in the world for the last fifty years or 
so still remains. It’s somewhere in the environment.” [2] Plas-
tic is problematic (Fig. 1). If designers are unable to utilize 
different materials, their most well-intentioned products will 
still be contributing to the exponential growth of the waste 
and energy associated with petroleum-based materials. 

 
Fig. 1: World Plastic Production: Global plastic production is expected to 

triple during the first 20 years of this century. Illustration Marina Meza [3]. 

At UC Davis, we are exploring ways to use bioplastics like 
polylactic acid (PLA) made from sugarcane, starch, and cas-
sava roots. These bioplastics are becoming standard as labs 
phase out materials like ABS that require advanced ventila-
tion systems due to their off-gassing properties. Designers are 
experimenting with low energy 3D printers and materials like 
plaster, salt, and seaweed [4]. 
Our students prototype with cardboard, upcycled materials, 
bamboo, wool, organic cotton, mycelium, and bacterial cel-
lulose. In our Sustainable Design Studio we have students 
collect their own personal trash for one week and bring it 
into class to analyze. Students then design Go Bags to re-
duce single-use plastic from their daily life. In the Studio 
Practices in Industrial Design course students design solar 
charging stations and electric vehicle share systems with 
CAD modeling software, 3D printing with PLA, solar elec-
tronics and wood prototypes (Fig. 2).  
B. SUSTAINABILITY IN ALL THAT WE DO 
Our faculty and students are deeply committed to creating 
sustainable futures. We have created a product design curric-
ulum that prepares students to design products and services 



  

that will enhance our environment rather than work against it. 
Our faculty and students have been recognized for their work 
in Lightfair 2018, The Bay Area Resilient By Design Compe-
tition, BioDesign Challenge, SOFA Chicago, and the U.S. 
Department of Energy Solar Decathlon.  
In addition to the work of our faculty, we have classes, 
DES127A Sustainable Design and 127B Sustainable Design 
Studio where students learn the deep understanding of sus-
tainable practices and then the pragmatic skills of building 
with those in mind. DES 128 Biodesign Theory and Practices 
covers recent progress in biodesign and introduces students to 
working with living materials, such as mycelium or bacterial 
cellulose. DES135A Furniture Design and 165: Industrial De-
sign Studio also take on these core design skills with the lens 
of sustainability, computer aided-design, rapid prototyping, 
and full scale fabrication. 

C. INCLUSIVITY AS A SUSTAINABLE PRACTICE 
We view sustainability with a system lens. As such, better ma-
terials alone will not be enough. In order to make meaningful 
impacts at a global scale, we need to ensure that we are em-
powering diverse populations in our maker spaces [5]. 

D. INCLUSIVITY AND TECHNOLOGY EXPLORATION 
In order to promote STEAM in our program, the Wearables 
Lab presents an exploration between the body surface, body 
modification techniques and technology. The concept 
stemmed from a multidisciplinary perspective: computing, 
chemistry, biotech, body anatomy, human behavior, electron-
ics and design. The Wearables Lab promotes the development 
of academic research at undergraduate and graduate levels. 
The first year of the lab had a predominantly female popula-
tion. There were also students from different departments in-
volved in research projects. They presented their projects at 
the International Human-Computer Interaction Conferences 
such as DIS 2018 in Hong Kong and Mobile HCI 2018 in 
Barcelona (Fig. 3).  
Also, several courses that aim to develop skills in different 
technologies are included in the curricula. They encourage 
students to develop interactive and physical prototypes. DES 
178 Wearable Technologies challenges students to develop 
functional and aesthetic garments in a speculative design 
fashion, while develop their programming, electronics and 
physical prototyping skills.  

DISCUSSION 
Through the creation of labs and the development of curricula 
that promotes sustainability and inclusivity, the UC Davis De-
partment of Design has promoted: 

• The design of sustainability projects at the under-
graduate and graduate levels. 

• Environmental consciousness in the development of 
our students. 

• The use of biodegradable products and the creation 
of novel materials. 

• An interdisciplinary approach for prototyping in-
cluding faculty and students from different depart-
ments. 

• Collaborative environments that generate discus-
sions about global challenges. 

• Involvement of female students in STEAM and in 
academic research peer-review conferences. 

 
Fig. 2: PLA 3D printing with the Ultimaker 3 at UC Davis. Students explor-
ing the use of bioplastics in their designs. 

 
Fig. 3: Inclusivity and Research. Female students developing research in 
STEAM. “Scentery: A Calming Multisensory Environment by Mixing Virtual 
Reality, Sound, and Scent” by student Elle Luo 

 
    RESULTS 
Our undergraduate and graduate students do collaborative re-
search projects and national competitions outside the studio 
that have been exhibited and recognized nationwide such as 
the Solar Decathlon, Big Ideas Competition, SOFA Connect, 
ISEA, CITRIS grants, DIS, Mobile HCI, Maker Faire and the 
Resilient by Design Competition. Cross department collabo-
rative research opportunities and the proximity to the product 
design community in the Bay Area and Sacramento is a huge 
strength to our location. 

CONCLUSIONS 

Overall, makerspaces have the opportunity as innovation hubs 
to experiment with green materials, inclusivity, and technol-
ogy- creating healthier work environments and lower energy 
loads. We envision future collaborations with the local com-
munity, other departments and makerspaces in order to create 
designs that involve sustainability, interdisciplinary ap-
proaches and under-represented communities. 
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