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Lecture 1: "Biodiversity, a case of "Is it more fun in the Philippines?" 
By Dr Ben Tan (Left) and Dr JC Mendoza (Center) 

National University of Singapore 

Speakers 

Lecture 2: Biomimicry & Design for Sustainability 
Dr. Carlos Alberto Montana Hoyos (Right) 

University of Canberra 
 

Biomimicry is  the "new science that studies nature's models and then imitates 
or takes inspiration from these designs and processes to solve human 

problems".-Janine Benyus 
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Biodiversity Lecture 
Synopsis 
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“Biodiversity, a case of "Is it more fun in the Philippines?" 
By Dr Benito Tan and Dr Jose Christopher Mendoza 
National University of Singapore 
 
The Philippines has been ranked one of the top ten hotspots in the world, with its rich and unique biodiversity increasingly 
facing serious threats in recent decades. Due to its geographical location and complex geological history, the Philippine 
archipelago harbours some 15,000 species of plants and at least 3,000 species of vertebrate animals [there are still no reliable 
estimates for invertebrates, as a whole]. But many of them were recorded only once or twice in the past, during the late 19th 
to early 20th centuries, and from wilderness areas that no longer exist today. A conservative estimate of the extinction rate of 
Philippine orchid species is as high as 60%, while the extinction rates for the Philippine ferns and mosses is estimated to be 
close to 50%. Similarly, with the current rate of habitat loss, about 60% of Philippine endemic vertebrates are predicted to go 
extinct in the near future.  
 
In spite of these grim statistics, there have been some exciting news in the past decade on the discovery of new species of 
plants and animals. Some good examples: (1) The genus Rafflesia, touted as having the largest flowers in the world; this large 
parasitic flowering plant was discovered to be rather widespread across the archipelago, from north to south, with more than 
10 species known, and with two-thirds of the species discovered and described in the past decade. (2) Recent marine surveys 
in the Philippines resulted in increased knowledge of its crustacean diversity, where, for example, one crab family, the 
Xanthidae, exhibited a 60% increase in species numbers recorded, with at least 22 new species described, and still counting. 
Vignettes on these new species and the process leading to their discovery will be presented. 
 
Compared to neighbouring Southeast Asian countries, the Philippines has a greater diversity of plant and animal species per 
unit area, and yet, the rate of habitat destruction brought about by deforestation, population growth and economic 
development is also much more serious there than in any other country in the region. There are many causes, and the 
problem is complex. The long-term dangers brought about by the drastic decrease of biodiversity to the country's natural 
environment, as well as effects on the local economy, will be presented. Means by which research and conservation programs 
can be assisted by the overseas Filipino community in Singapore and elsewhere will also be discussed. 



Biomimicry & Design for Sustainability 
Dr. Carlos Alberto Montana Hoyos 
University of Canberra 
 
This talk discusses the relationships between design inspired by nature (also known as bio-inspired design or biomimicry) and 
current efforts in Design for the Environment (DfE or ecodesign) and Design for Sustainability, which also considers social and 
economic aspects of design. 
 
Over-simplifying it, design as a human activity is mainly our conscious action to modify our environment. Design affects our 
context and environment at different levels and in different scales, from micro to macro. Design inspired by nature is not new. 
As such, diverse approaches in arts, architecture and design, as well as fields of research in technology and engineering, such 
as bionics, biomechanics and biomimetics are explained from a historical perspective. More recent approaches such as, 
Biomimicry (Benyus, 1997, which proposes using nature as model, measure and mentor), and Biophilic Design (Kellert, 
Heerwagen & Maador, 2008, which argue the benefits of nature in the built environment), are also discussed. 
 
In conclusion, the influence of bio-inspired design in design for sustainability is illustrated through case studies and examples 
from industrial design, architecture and urbanism, arguing that imitation of form, function, processes and systems from nature 
can help in creating designs which are more sustainable. 

Biomimicry Lecture 
Synopsis 
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Dr Benito Tan 
National University of Singapore 
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Keynote Speakers 
 
 

A Ten Outstanding Young Scientist Awardee (1988) and a summa cum laude graduate from the Far Eastern 
University (Philippines), Dr Ben Tan an internationally renowned bryologist,  went on to hold top positions in 
leading international institutions. Presently, Dr Tan is the Adjunct Researcher at the University Herbarium of 
the University of California at Berkeley (USA) and the Adjunct Asssociate Professor at the Department of 
Biological Sciences of the National University of Singapore. In Singapore, Dr Tan was Deputy Director of the 
Raffles Museum for Biodiversity Research from 1999 to 2007. Thereafter, he was the Keeper of Herbarium 
of the Singapore Botanic Gardens for the next 3 years.  
 
Dr Tan is a recipient of the prestigious Richard Spruce Award from the International Association of 

Bryologists in 2004. As an educator and academician, Dr Tan is both effective and prolific. He is a three time awardee of The 
NUS Meritorious Teaching Award for the Faculty of Science at NUS. He has published his works in several international peer-
reviewed scientific journals in bryology and is presently involved in community and committee works part of which is to 
represent Singapore at the ASEAN Center of Conservation (ACB) for the past 4 years.  
 



Dr Jose Christopher 

Mendoza 
National University of Singapore 
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Dr Jose Christopher Escaño Mendoza is a carcinologist by profession. He is presently a Post-Doctoral 
Research Fellow at the Department of Biological Sciences, National University of Singapore (NUS) where 
he received his Ph.D in Biological Sciences, and was valedictorian of his cohort, in 2011. He obtained his 
M.Sc. in Biology (2004) and B.Sc. in Biology (1999) from the University of the Philippines, having also 
served as a member of the biology faculty there. Dr Mendoza's research is focused on crustacean 
systematics & taxonomy, and he has been a prolific writer on the topic, particularly on the crab biodiversity 
of the Philippines. To date he has discovered and described some 5 new genera and 18 new species of 
crabs from the region, mostly from the Philippines, and with more discoveries to be published in the near 
future. 



Guest Speaker 
 

Dr. Carlos Alberto Montana Hoyos is an Associate Professor and Course Convener of the Industrial 
Design course, Faculty of Arts and Design, University of Canberra, Australia. His main research is in the 
areas of Biomimicry and Design for Sustainability, and he recently published a book on these topics. 
Carlos was born in Bogotá, Colombia, South America. He graduated as an Industrial Designer from 
Javeriana University and after several years of professional practice was awarded a scholarship from the 
Japanese Government to pursue postgraduate studies in Kobe Design University, graduating cum laude 
from an MAID and a PhD in Design Theory. As a designer, Carlos worked in-house in several industries, 
mainly in the areas of packages, electric appliances, furniture, lamps, ceramics and handcrafts in Colombia 
and Italy. As an independent designer he has also developed multidisciplinary projects related to concept, 
product, graphics, exhibition and urban design while living in Japan, Singapore and Australia. Several of 

his projects have received diverse design awards. As an academic, Carlos was an Adjunct Assistant Professor in the Product 
Design Engineering course of EAFIT University in his country (2001-2003). He was also a Visiting Fellow and Assistant 
Professor in the Industrial Design Program of the National University of Singapore (2006-2010).  
 

 

Dr Carlos Montana Hoyos 
University of Canberra (Australia) 
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Thank You! 
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