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Many designers and intellectuals suggest that the standards we use to design objects, 
artifacts, built environments, places and whole systems have become unsustainable 
(Capra; Bateson; Orr; McDonough; Boenhert; Diegel, Reay et al., Montana-Hoyos, among 
others). They claim that design disciplines are in need of better models to follow in 
order to contribute to achieving sustainable futures. I believe this is an opportunity 
for designers to innovate and look for alternative responses to such challenge. In this 
context, Biomimicry or Biomimetics (from bios, meaning life, and mimesis, meaning to 
imitate) is an emerging multidisciplinary field that provides successful and time-test-
ed models of design for sustainability: those found in nature’s life-principles. Biomim-
icry studies “nature’s best ideas” and then emulates them to address human problems 
by design (Benyus, 1997). 
 As a visual communication designer, I am interested in the nature of light, 
vision and colour from a biomimetic approach, in particular the phenomenon of 
structural colour –in Physics: light interference– or “colour without pigments.” In many 
observed species, structural colour solutions are achieved by adding “information” to 
material surfaces at the nano-scale. 
 Observing colours in nature leads to interesting questions such as: What is the 
purpose of colour in life-forms? What strategies in nature take advantage of the ability 
to read colour and why? What possible design problems can be addressed by applying 
nature’s colour strategies (such as structural colour)? My research involves exploring 
the essential mechanisms of structural colour in nature’s life-forms, the ways some 
of these colours are created and the strategies implemented by several species when 
using colour, while examines accessibility and effectiveness of available scientific 
literature on the subject for design inspiration and implementation. 
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There are three main limitations I have observed on the dissemination and implemen-
tation of structural colour in biomimetic design. First, there is limited understanding of 
colour strategies in nature. While the information available is extensive to explain how 
the phenomenon of colour works from physics, how colours and perception are linked 
together, and how the physiology of species has evolved to perceive colour, the expla-
nations for why species evolved to achieve and manipulate colour remain incomplete 
or inconclusive from the sciences. This limitation prevents biomimetic designers to 
completely understand and mimic natural behavior when applying colour. Second, the 
information available is fragmented, disconnected, and lacks of a common language 
to reach wider audiences. While there is a rising demand from designers interested 
in biomimetics on accessing scientific information on colour more effectively, as well 
as a need from the scientific community to materialize their research into tangible 
outcomes, the work done on facilitating the sharing of this knowledge seems little 
and ineffective. Third, and as a consequence of the other two limitations, there is a 
relatively small number of design solutions applied and available for research, such as 
case studies, prototypes and final products based on mimicking colour function and 
manipulation inspired in life-forms. Additionally, available resources to retrieve infor-
mation, such as AskNature.org, only offer a limited number of known cases. 
 These limitations invite to more exploration, to ask what else can be learned 
or is waiting to be discovered from nature that would bring new clues on creating, 
manipulating and using colour, and in what ways this knowledge can be shared effec-
tively with a broader audience interested in the subject. My doctoral quest is focused 
on such premises.
 Thus, the main research question is: How can available scientific information/
knowledge on structural colour be more accessible to biomimetic practitioners? I shall 
provide dynamic tools to facilitate the access to knowledge available on structural 
colour in nature and may fill communication gaps between scientists and designers 
involved in current biomimetic projects and inspire new ones.

The results of the proposed research will contribute to fill gaps in communication 
between the scientific community researching on structural colour and designers 
interested in applying such knowledge to biomimetic design. Facilitating the access to 
existing and evolving data on the subject will provide better tools for biomimetic re-
searchers and practitioners to inspire, inform and explore innovative ways to produce 
and use colour in a sustainable fashion. A dynamic taxonomy interface for instance, 
can provide opportunities for scientists and designers alike to play multiple roles on 
contributing, using, curating and disseminating knowledge.
 The results of this research will be disseminated via joint and independent 
articles in international peer-reviewed journals and/or contributions at international 
conferences. Possible journals include: Journal of the Royal Society Interface, Journal of 
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Experimental Biology, Design Issues, Design Principles and Practices, On Sustainabil-
ity, Design Studies, International Journal of Technology and Design Education, Zygote 
Quarterly. Possible conferences: IASDR International Association of Societies of Design 
Research, DRS Cumulus, Design Principles and Practice, Living Light, Biomimicry Global 
Conference. 

• Complete an extensive Literature Review on the science of Structural Colour
• Identify relevant methodologies for prototyping, testing and further research 
 (Systematics, Text Analysis, Precedent-based Analysis among others) 

• Identify data repositories: test accessibility, feasibility and limitations
• Develop a taxonomy of Structural Colour based on collected dataset
• Design and develop a Dynamic Taxonomy on Structural Colour –DTSC (prototype of a    
  rich-prospect browsing interface and widgets)

• Protocol, documentation and review procedures for a qualitative testing of DTSC
• Design and conduct a survey for assessing the Dynamic Taxonomy among scientists 
  and designers interested in biomimetics of structural colour

• Transcriptions
• Synthesis and analysis of data
• Evaluate and revise theoretical foundation and methodology
• Write research findings
• Disseminate research in peer-reviewed publications and symposia
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