
 

 

3D Waxform – Ph.D. in Big Area Additive Manufacturing 
 
Odico A/S in collaboration with University of Southern Denmark (SDU) are hereby delighted to 
announce the opening of an industrial research position for the development of a breakthrough additive 
manufacturing technology for the construction industry.  
 
The global construction industry is plagued by low productivity, high costs and significant Co2-
emissions, accounting for 40% of global, annual emissions. Within the construction industry, concrete 
construction is the largest sub-sector, representing by itself 8% of global emissions, or 4x the emissions 
from the entire aviation industry. The root of this impact is the volume of concrete consumed every year 
for construction of buildings, bridges, roads, and critical infrastructure. With concrete consumption 
projected to multiply by 2050, and with anthropogenic climate change already on a dangerous path 
towards 2.3 degree temperature rise, this current course is wholly unsustainable.  
 

 
 
Radical challenges need radical solutions, and with this position, we aim to provide just that: the 
development of a game changing technology with transformative potential for architectural design and 
global concrete construction. Recent advances in computational optimization methods for concrete 
structures indicates that up to 70% of material consumption may be saved through structural 
optimization. If by comparison only a 25% reduction of global consumption was reached, this would 
equate removing all aviation traffic from the global emission scheme.  
Such structural optimizations, however, rely on highly advanced geometries that – while compelling to 
the eye, and capable of creating awe-inspiring, unprecedented building designs – are highly expensive 
to manufacture. As such, advanced optimization methods cannot reach wide-spread adoption within the 
construction industry, unless a highly cost-effective method of creating such designs is developed. 
 
As ’liquid stone’, concrete is a the only scalable construction material that is uniquely able to assume 
any desired construction shape. The difficulty of achieving such shape lies, however, in the formwork, in 
which the concrete is poured. For any non-standard concrete design, formworks are highly labor 
intensive and costly to produce, constituting up to as much as 80% of the total cost of the concrete 



 

construction works. Hence any innovation that seek to radically increase design freedom while 
maintaining low cost of manufacturing, is in essence formwork technology innovation. 
 
3D Waxform proposes a completely new method to address this problem: by robotically 3d printing 
large scale, fully recyclable wax formwork, a waste-free, closed-loop production cycle is established, 
which can take any desired shape. The Ph.D.-research centers on the mechanical development of a 
new, unprecedented wax printing concept, which allow for accelerated, shaped deposition of wax 
streams. The target is to achieve a 10x speed increase over existing wax printing method while retaining 
a smooth surface output. In combination with the recyclability of the wax material this will allow for 
bringing advanced concrete structures to cost parity with current standard designs. The main goal of 
the Ph.D.-research will be to develop, test and prototype new mechanical concepts for 3d wax printing, 
which will facilitate such speed increase. Realizing such potential may not only help to achieve a 
significant impact on concrete co2 emissions, but also radically advance the way building designs today 
are conceived. In doing so, we project a significant opportunity for commercialization of the technology 
and invite entrepreneurial minds to join and lead this conquest.   
 
If you are interested in pioneering break-through research in the field of construction robotics; share our 
sense of urgency and excitement for developing critical technologies to address climate change; and 
feel ready to take on challenging developments for mechanical design and system control, please 
consider submitting your application. 
 
The formal requirements to the position are: 

- BSc or MSc in mechanical engineering 
- Last academic degree awarded: MSc or MA in related disciplin (if other than mechanical 

engineering) 
- Bachelor and Master grades in top 15% of grade scheme from the awarding university  
- Proven track record of experience in prototyping, component manufacturing 
- Fluency in spoken and written english 

 
Relevant, but not mandatory, experiences include: 

- Academic research experience in Additive Manufacturing  
- Experience in developing and prototyping mechanical or mechatronic systems 
- Experience in working and programming for industrial robots  
- Experience in computational design 

 
The position will initiate January 31st 2022, with the possibility of starting earlier. The position is time-
based for 3 years full time, and fully funded. Work location with be Odense, Denmark. 
 
If the position is of interest, please submit the following material: 

- CV and if available portfolio of mechanical prototyping work 
- Short, motivated letter of interest 
- MSc and BSc graduation grades and applied grading scale 

 
 
 
 
About Odico A/S 
Odico is a European pioneer in construction robotics. The first Danish robotic company to become 
publicly listed, Odico entered Nasdaq First North Copenhagen in 2018. The company has developed 
several breakthrough technologies that are now in commercialization, including the cyber-physical 
platform technology – Factory on the Fly; Sculptor – a software framework for rapid development of 
robotic manufacturing applications; and Robotic Wire Cutting of EPS formwork, a method that greatly 
reduce the cost of advanced formwork manufacturing.  
Using these technologies, Odico has produced and contributed to more than 350 construction projects 
in 7 countries, including high profile building projects like Opus Dubai designed by Zaha Hadid 
Architects and Fjordenhus Kirk Kapital HQ designed by Studio Olafur Eliasson.  



 

Odico continues to collaborate with world-leading design firms in developing of innovative designs, 
buildings and research, including Bjarke Ingels Group, Skidmore Owings & Merril, Zaha Hadid Architects, 
3XN Architects  
 
About University of Southern Denmark (SDU) 
University of Southern Denmark is Denmark’s leading university within the domain of robotics. Located 
in Odense, the largest and most influential robotic hub of Northern Europe, SDU is in vibrant interaction 
with leading technology start-ups and scale-ups that emanate from its operations. SDU Create, the 
laboratory in which the Ph.D is hosted, is the group for Computational Research in Emergent 
Architectural Technology, founded and directed since 2018 by Associate Professor Roberto Naboni. The 
group is based at the TEK Faculty of the University of Southern Denmark (SDU), and it is an integral part 
of the section of SDU Civil and Architectural Engineering (CAE).  

CREATE explores novel architectural ideas and processes at the intersection with the fields of computer 
science, advanced manufacturing, and emergent material technologies. We investigate the fast-
evolving landscape of emerging technology in order to develop projects and concepts as answers to 
the challenges of our contemporaneity, from the effects of climate change to well-being of city users.  

 
 
 


